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Genesis Study on Dark Enclaves in the Machangqing Complex, West Yunnan
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Abstract: A large number of dark enclaves occur in the porphyritic granite of the Machangqing complex. Major ele-
ments, trace elements and Pb isotope compositions of enclaves and their host rocks have been analyzed. The charac-
teristics of major and trace elements show that enclaves are genetically related to host rocks. Pb isotope results in-
dicate that enclaves and host rocks may derive from the lower crust and EM [I. Based on above results and the pe-
trographical features, the magma mixing genesis of the enclaves was determined. Dark enclaves in the Machangqing
complex can supply credible geological evidence to reveal the origin of the alkali-rich magma, deep geodynamics and
the relationship between rock and ore-forming process. It indicates that the Machangqing complex may be the pro-
duction of mixing of crust-derived and mantle-derived magmas and that the mantle-derived magma may supply the
main ore-forming materials.
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1-Quaternary; 2-Permian basalt; 3-sandstone from lower Devonian Qingshan Formation; 4-dolomitic limestone, dolo-
mite from lower Devonian Kanglang Formation; 5-the 3rd member of lower Ordovician Xiangyang Formation: black
shale with siltstone, offwhite quartz sandstone at the bottom; 6-the 4rd member of Ordovician Xiangyang formation:
feldspar-quartz sandstone, conglomerate with limestone lens; 7-porphyritic granite; 8-syenite porphyry; 9-monzonite
porphyry; 10-granite porphyry; 11-lamprophyre; 12-silicated core; 13-fault; 14-zonation of mineralization; 15-the loca-
tion of isotope-dated sample; | -Mo-W-Cu-Fe-Sn mineralization; [[ -Cu-Au-Mo-Fe mineralization; [l -Au-Ag-PbZn-As-
Sb mineralization
(1)-Nujiang fault; (2)- Lancangjiang fault; (3)-Jinshajiang fault; (4)-Amojiang fault; (5)-Ailaoshan fault; (6)-Honghe
fault; (7)-Binchuan-chenghai fault; (8)-Xiaojinhe fault; F;-Xiangshui fault; F;-Luandongshan fault; F3;-Jiudingshan-Tiz-
ishuiding fault
1 ST 3 X 5 iR ]
Fig.1 Sketch geological map of the Machangqin ore-field
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Fig. 3 SiO,-(K, 0+ Na, ) diagram of enclaves
rocks(modified from ref. [13])
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Table 1 The results of the major elements( %), REEs and trace elements ( X 10~°)of enclave and porphyritic granite
HIRES I (8, {4 BER AL 4

TR 1 4
SiO, 44, 30 47.54 42.53 52.72 68.08 68. 17 68. 31 67.57
TiO, 0.63 0.59 0. 64 0.52 0.24 0. 25 0. 24 0. 25
Al O3 11.13 12. 11 11.15 12.74 14. 38 14. 34 14. 54 14. 48
Fe, Oy 2. 80 2.48 2.17 2.91 0.73 0.70 0. 60 0. 66
FeO 4. 36 4.08 4. 94 2.91 0.77 0.70 0.74 0. 66
MnO 0. 14 0.11 0.13 0. 10 0.02 0.02 0.01 0.02
MgO 7.79 6.55 7.26 5.72 0.97 0.91 0. 80 1.05
CaO 10. 04 9.40 12.52 8.07 2.14 2.20 2.12 2.36
Na; O 2.95 2.72 2.70 3.85 4. 04 3.91 4.16 3.85
K;O 3.34 3.79 3.48 3. 60 4,45 4.48 5.00 4.77
P, 0O 0. 85 0.77 0. 84 0. 64 0.10 0.11 0.11 0.13
H,O 2.68 2.74 3.06 1. 84 1. 36 1.04 1. 30 1.24
CO; 7.26 6.17 8. 19 5.42 2.82 2.48 2. 40 2.48
S 98. 27 99. 05 99.61 101. 04 100. 10 99. 31 100. 33 99.52
NK 6.29 6.51 6.18 7.45 8.49 8. 39 9.16 8.62
A/CNK 0.68 0.76 0. 60 0.82 1. 35 1. 35 1. 29 1.32
A/NK 1.77 1. 86 1. 80 1.71 1. 69 1.71 1.59 1. 68
TFeO/(TFeO+ Mg) 0.47 0.49 0.49 0. 49 0. 60 0.59 0.62 0. 54
Mg/ (Mg Fe) 0.67 0. 65 0. 65 0. 65 0. 55 0. 55 0.53 0. 60
Na/(Na-+Ca) 0.35 0. 34 0.28 0. 46 0.77 0.76 0.78 0.75
La 93. 80 96. 50 97.10 84.10 23.20 23.20 24. 20 25.10
Ce 183. 00 181. 00 185. 00 146. 00 38. 80 38. 30 40. 10 41. 80
Pr 19. 50 19. 30 19. 60 16. 80 4.57 4,47 4. 69 4.99
Nd 75.00 72.00 72.90 62. 60 16. 40 16. 30 16. 60 17. 90
Sm 11. 80 11. 20 12. 00 9. 89 2.83 2.80 2.84 3.05
Eu 3.08 2.84 2.77 2.61 0.70 0. 66 0.63 0.72
Gd 9.29 8.72 9.46 7.77 2.24 2.15 2.23 2.46
Thb 1. 00 0.92 1.02 0. 85 0.25 0. 25 0. 24 0. 28
Dy 4.58 4.22 4.78 3.93 1.27 1. 22 1. 24 1. 39
Ho 0. 80 0.74 0.79 0.67 0.22 0.23 0.21 0. 24
Er 2.11 1.90 2.13 1. 80 0.59 0. 60 0.62 0.62
Tm 0.25 0.24 0. 26 0.21 0.08 0.09 0.07 0.08
Yb 1.58 1.51 1.55 1.42 0.52 0. 55 0. 56 0. 56
Lu 0.23 0.22 0.24 0.19 0.09 0.09 0.08 0.09
Y 20. 10 19. 00 20. 70 17.00 5.92 5. 80 6. 04 6.58
> REE 406. 02 401. 31 409. 60 328. 84 91.76 90.91 94. 31 99. 28
LREE 386. 18 382. 84 389. 37 322.00 86. 50 85.73 89. 06 93. 56
HREE 19. 84 18. 47 20.23 16. 84 5.26 5.18 5.25 5.72
LREE/HREE 19. 46 20.73 19. 25 19.12 16. 44 16. 55 16. 96 16. 36
dEu 0. 87 0. 85 0.77 0. 88 0.82 0.79 0.74 0.78
5Ce 0.98 0.95 0.97 0. 88 0. 86 0. 85 0. 85 0. 85
(Ce/Yb)x 29.96 31.00 30. 87 26. 60 19. 30 18. 01 18.52 19. 31
(La/Sm)n 5.00 5.42 5.09 5.35 5.16 5.21 5.36 5.18
(Gd/Luwy 5.02 4.93 4. 90 5.08 3.09 2.97 3.47 3. 40
Rb 570. 00 507.00 561.00 444,00 256. 00 250. 00 304. 00 258.00
Ba 2499. 00 2865. 00 2929. 00 1818. 00 875.00 1222. 00 1216. 00 1209. 00
Th 12. 40 15. 90 13. 40 15. 30 13.50 13. 30 14. 20 13. 80
U 6.38 9. 05 7.61 8.27 6.29 6. 24 6.32 6.15
Ta 0.73 0. 83 0.74 0. 87 0.94 0.91 0. 98 0.91
Nb 14. 30 13. 90 13. 50 12. 80 7.22 7.31 7.55 7.55
Sr 554. 00 792. 00 581. 00 689. 00 409. 00 362. 00 488. 00 509. 00
Hf 4. 31 4.68 4. 33 4. 46 3.75 3.81 3.96 3.92
Zr 153. 00 169. 00 158. 00 150. 00 105. 00 107. 00 105. 00 108. 00
Rb/Sr 1.03 0. 64 0.97 0. 64 0.63 0. 69 0.62 0.51
Nb/Ta 19. 59 16.75 18. 24 14. 71 7.68 8.03 7.70 8. 30
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AR K HF A0 P A RILE £ 2,
K25 Ph/*" Pb 45 k. F 18. 6396 ~ 18. 9999, - # K
18.7752,%"Pb/*' Pb 784k, F 15. 6293 ~15. 6546, -
¥k 15. 6423,%% Pb/*' Pb 75 fk F 38. 9344 ~
39. 2700, 3K 39. 1286, BEARAE K 52 Pb/* Pb
54k F 18, 6356 ~ 18. 6840, - ¥ K 18. 6548,
2TPh/* Ph A8 fk F 15. 6271 ~ 15. 6333, F ¥ K
15. 6306, Ph/* Pb 48k, F 38. 9289 ~39. 0627, F-
Y178 39. 0000,

K2 BUHERHMREREN PRMESTER

Table 2 The results of Pb isotope of enclaves and porphyritic granites
H M ¥ 2SPh/2Ph 26 207pL/201PL 26 26pL/201PL 26 25PL/26PL 26 2TPL/2SPL 26
1 39. 2053 0.0016 15. 6416 0. 0006 18. 7479 0. 0007 2.09118 0. 00004 0. 83432 0. 00001
2 39.1354 0.0016 15. 6435 0. 0005 18. 7324 0.0007 2.08919 0. 00004 0. 83511 0. 00001
o ik 3 39.175 0.002 15. 6418 0. 0007 18. 7566 0. 0009 2.0886 0. 00003 0. 83394 0. 00001
4 38.9344 0.0017 15.6293 0. 0007 18. 6396 0. 0007 2.0888 0. 00004 0. 8385 0. 00001
5 39.0513 0.0012 15. 6546 0. 0005 18. 9999 0.0008 2.05531 0. 00006 0.82392 0.00002
6 39. 27 0.0014 15. 6431 0. 0005 18. 7747 0. 0006 2.09164 0. 00003 0. 8332 0. 00001
1 39. 0355 0.0023 15. 632 0. 0009 18. 6665 0.001 2.09121 0. 00004 0.83744 0. 00001
2 38.9289 0.0018 15. 6287 0. 0007 18. 6376 0.0008 2.08873 0. 00004 0. 83856 0. 00001
BEOMR 3 38.9575 0.0024 15.6271 0.0008 18. 6412 0.0009 2.08984 0. 00004 0.838311 0.00002
ALk 4 38.9679 0.0019 15. 6296 0.0008 18. 6636 0.0009 2.08792 0. 00003 0. 83744 0. 00001
5 39.0477 0.0022 15.6333 0.0008 18. 6356 0.0009 2.09533 0. 00004 0. 83889 0. 00001
6 39.0627 0.0017 15. 6327 0. 0007 18. 684 0. 0008 2.0907 0. 00003 0. 83669 0. 00001
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