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1, w(Si0,) 45 78% ~54. 31%, 65. 72% . ) ;
5L 00%; w (K,O) 4 .75% ~ 6.35%, . w(Si0,)w(Na,O+K,0) (
5 53%;w(Na,O+K,0) 5 00%~9. 26%, 2a), ;
7.57%; K,O/Na,O 1 92 ~19. 02, (1991)! K/(K -+ Na)-K/
4. 69, w(K,0) >w(Na; O) ; w(TiO,) Al « 2b)
. 0. 43%~0. 77%, 0. 66%, .
Si0, (w(Si0,) S
1 .w(B)/ %
Table 1 Major element contents of lamprophyres from Bijiashan ore deposit (in percentage)
B04 B06 B07 Bl14 B25 B34 B40 B41
45 m 153 m 158 m 184 m 236 m 287 m 309 m 314 m
SiO, 54.06 53.41 54,31 45,78 48. 54 50. 25 51.19 50. 49
Al O3 13.76 13.54 13.53 9.06 11. 25 11. 22 11. 40 11. 80
TFe; Oy 6.67 6.56 6.75 6.89 4. 44 6.63 6. 50 7.22
MgO 5.79 7.27 5.89 13.23 8.31 14.09 11.92 6.79
CaO 6.21 6. 35 6.46 9.42 7.89 5.92 6.68 6.12
Na, O 2.98 2.91 3.05 0.25 1.47 1. 97 2.13 1. 49
K;O 5.98 6.35 5.87 4.75 5.65 4.93 5.56 5.20
MnO 0. 100 0.117 0.109 0.142 0.061 0.087 0.120 0. 085
P, 05 0.698 0. 680 0.703 0. 490 0.393 0.439 0.576 0.697
TiO, 0.770 0. 760 0.760 0.510 0.430 0.520 0.670 0. 630
LOI 1.98 1.34 1.99 8.85 12.28 3.07 3.63 8. 54
TOTAL 99. 00 99. 28 99.42 99. 38 100. 71 99.13 100. 38 99. 06
K;O+Na, O 8. 96 9.26 8.92 5.00 7.12 6. 90 7.69 6.68
K;0/Na, O 2.01 2.18 1.92 19.02 3.84 2.50 2.61 3.49
Mg*# 63.23 68.70 63. 35 79.18 78.76 80. 81 78.41 65.07
:Mg# = (MgO/40. 31)/(MgO/40. 31+ TFe, O3 X 0. 899 8/71 85) X 100
N Z 1.4
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Fig. 2 w(Si0O,) vs. w(Na, O+ K, ) diagram (a) and K/(K+Na) vs. K/Al(b) diagram of lamprophyres from Bijiashan
ore deposit
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0. 61~0. 85 , 0.79, Eu X107%,Co 41 60X 10°%~73 00X 10°,
, . 58 60X107°,Ni 106 00X10"°~566, 00X 10"°,
234, 75X 10°°, ,
(SREE 149. 50 X 10" °; SLREE Rock!™

138 84X 10 °; SHREE

3.

3

) ,

Sc 1L 50X107°~18 80X10"°,

’

4b)

10. 70 X10°°,

2

2)

b

16. 20

(Sc=15X10"°~30X10°,Cr=200 X
107°~500X10"°,Co=25X10"°~80X 10 °,Ni=
90X 10 °*~700X10"°) ,

[18]
o ’

Rb (182 00 X 10 ° ~ 315 00 X 10 °), Ba

(917. 00 X10"°~1 780. 00X 10" °),U(2 70X 10"°

~5. 47X10°°)  Sr(411 00X 10 °~1 080. 00 X

107%) , Nb(5. 13X 107 ° ~
.w(B)/107°

Table 2 REE data and trace element contents of lamprophyres from Bijiashan ore deposit (in [ X 10 ¢])

Bo4 B06 B07 B14 B25 B34 B40 B41
45 m 153 m 158 m 184 m 236 m 287 m 309 m 314 m
Be 4.81 5.52 5.93 7.36 3.82 3.59 5.77 5.90
Sc 17.2 16.0 16.5 16.9 11.5 18.8 17.4 15.3
\% 144 137 146 120 97 135 140 129
Cr 177 165 182 1 200 620 870 506 544
Co 59.3 73.0 69.1 60. 2 48.0 63.0 54.6 41.6
Ni 106 108 114 566 309 348 142 185
Cu 39.5 48. 6 11.1 38.4 54.1 286.0 82.6 56.7
Zn 72.3 78.9 72.7 95.4 41.9 59.5 124.0 97.6
Ga 17.3 16. 3 16. 6 11.8 13.2 12.9 14.7 14.0
Rb 187 193 185 315 246 227 224 182
Sr 1070 1 080 1 050 411 591 735 752 754
Zr 188 185 180 127 152 125 201 177
Nb 7.90 7.47 7.45 5.53 5.55 5.13 8. 89 8.56
Cs 6.47 8. 31 8. 41 38. 20 21. 80 18. 90 8.74 12.10
Ba 1400 1420 1 400 917 1110 1270 1780 1520
Hf 4. 66 4.93 4.67 3.31 4. 04 3.11 4.91 4. 35
Ta 0.438 0.421 0.420 0. 346 0. 343 0. 328 0.535 0.488
Pb 34. 8 39.3 35.9 5.5 14.9 12.8 15.2 13.1
Th 8.16 8. 66 8.32 6.48 8.59 7.38 12. 30 11. 60
U 3.45 3.68 3.49 2.70 3.73 2.89 5.47 4.74
Y 23.7 22.0 22.4 16.9 14.1 16.1 21.1 18.0
Nb/U 2.29 2.03 2.13 2.05 1. 49 1.77 1.63 1. 81
Nb/Ta 18.02 17.75 17.73 15.99 16. 17 15.63 16.63 17.53
Zr/HI 40. 37 37.45 38. 60 38.31 37.71 40,13 41. 02 40. 67
La/Yb 16.17 18. 24 17.98 16. 93 16.72 21. 36 17.32 20. 81
La 33.8 34.1 33.8 23.2 21.4 31.4 31.7 33.5
Ce 70.1 66. 7 68.5 48.7 14. 9 57.8 64. 62.9
Pr 8.73 8. 11 8. 26 5.97 5.21 6. 40 7.58 7.11
Nd 35.2 32.1 33.2 23.4 20.3 24.8 30.4 27.2
Sm 7.08 6. 90 7.19 4.93 4.22 4.75 6.08 5.24
Eu 1. 88 1. 80 1. 91 1.28 0.78 1.21 1. 45 1.32
Gd 6.11 6.11 6. 34 4. 26 3.41 4.49 5.58 5.05
Th 0. 894 0.803 0. 805 0.586 0.506 0.587 0.755 0. 665
Dy 4. 31 3.91 4.11 2. 86 2.34 2.78 3.72 3.25
Ho 0.828 0.767 0. 780 0.558 0.469 0.559 0.677 0. 637
Er 2.29 2.23 2.08 1.70 1. 36 1.51 1. 96 1. 68
Tm 0. 327 0.303 0.303 0.218 0.201 0.203 0.277 0.249
Yb 2.09 1.87 1. 88 1.37 1.28 1.47 1. 83 1.61
Lu 0. 318 0.301 0. 287 0.211 0.211 0. 207 0.251 0.233
SREE 173. 96 166. 01 169. 44 119. 24 106. 59 138. 16 156. 76 150. 64
SLREE 156.79 149.71 152. 86 107. 48 96. 81 126. 36 141.71 137.27
SHREE 17.17 16. 29 16. 58 11.76 9.78 11. 80 15.05 13. 37
SLREE/SHREE 9.13 9.19 9.22 9.14 9. 90 10. 71 9.42 10. 27
(La/Yb)n 11. 60 13.08 12. 90 12.15 11.99 15. 32 12.43 14.93
SEu 0. 85 0. 83 0. 85 0. 83 0.61 0.79 0.75 0.78
oCe 0.98 0. 95 0.98 0.99 1.01 0. 95 0.99 0. 95
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3 LA-ICP-MS
Table 3 LA-ICP-MS zircons U-Pb analysis data of lamprophyres from Bijiashan ore deposit

U-Pb

U,'(Th) “UU(U) ’LU(Pb) 727Th/2%8U 207 I‘)b/Z()G I)b 2[}7Pb//235U 206 I‘)b/Z.ESU ZUTPb/ZSSU ZK)GPb/ZSSU
/1076 /1076 /1076 16 15 16 /Ma l[i /Ma 1(:
1 2422 1666 12.43 1.45 0.049 2 0.0035 0.0355 0.0025 0.0052 0.000 1 35.4 2.5 33.7 0.4
2 1247 985 7.46 1.27 0.052 3 0.0053 0.0375 0.0036 0.0054 0.000 1 37.3 3.5 34.5 0.6
3 436 886 5. 36 0.49 0.045 2 0.004 3 0.0330 0.0032 0.0052 0.0001 33.0 3.1 33.4 0.6
4 1623 1087 8.08 1. 49 0.0499 0.004 1 0.0358 0.0029 0.0052 0.0001 35.8 2.9 33.3 0.5
5 856 1043 7.03 0. 82 0.052 2 0.004 4 0.0377 0.0031 0.0053 0.0001 37.5 3.1 34.0 0.5
6 649 1059 6.63 0.61 0.048 3 0.0034 0.0345 0.0024 0.0053 0.0001 34.5 2.3 33.9 0.5
7 930 1318 8.19 0.71 0.050 6 0.0035 0.0354 0.0023 0.0051 0.0001 35.4 2.3 33.0 0.5
8 1421 1433 10.09 0.99 0.047 7 0.002 8 0.0350 0.0020 0.0053 0,000 1 35.0 2.0 34.4 0.5
9 702 1186 7. 44 0.59 0.0456 0.0031 0.0334 0.0022 0.0053 0.0001 33.4 2.2 33.9 0.5
10 450 921 5.58 0.49 0.052 3 0.0050 0.0373 0.0034 0.0053 0.0001 37.2 3.3 34.0 0.6
11 3245 1615 13.23 2.01 0.048 0 0.0029 0.0344 0.0020 0.0052 0.000 1 34.3 2.0 33.6 0.4
12 674 1176 7.18 0.57 0.0508 0.0041 0.0346 0.0027 0.0051 0.000 1 34.6 2.7 32.5 0.5
13 533 937 5.88 0.57 0.0515 0.0039 0.037 2 0.0028 0.0053 0,000 1 37.0 2.7 34.1 0.5
14 854 1231 7.71 0. 69 0.050 3 0.0037 0.0352 0.0026 0.0051 0,000 1 35.1 2.6 32.8 0.5
15 570 1081 6. 60 0.53 0.0455 0.0032 0.0316 0.0022 0.0052 0.0001 31.6 2.1 33.2 0.5
16 901 1 233 7.83 0.73 0.047 3 0.003 4 0.0338 0.0024 0.0052 0.0001 33.7 2.4 33.5 0.4
(OIB) (Nb/U=47+10)"  Nb/U . 2% ~5%, La/Sm-Sm/Yb( 8b)
b
’ ’ 7% i
“TNT(Ta,Nb Ti)” 10%,
o s Nb/ o 1 K,O/
Ta La/Yb sl Na, O B07 2, MgO,
Nb/Ta La/Yb SiO, .
( 7)., Nb/Ta=15 63~18 02, ( )]
16. 63.Zr/Hf=237. 45~41. 02, 39. 28,
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(Nb/Ta=12 ~ 13, Zr/Hf =
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LAMPROPHYRES IN THE BIJIASHAN ORE DEPOSIT,
DALI CITY, YUNNAN PROVINCE: IMPLICATIONS FOR
SOURCE REGION AND DIAGENETIC ENVIRONMENT

XU Heng'?, CUI Yinliang'®, ZHANG Miao-hong*, ZHOU Jia-xi',
LIU Li-chao’, CHEN Liang’, LIANG Ting-xiang”, RONG Hui-feng”
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Abstract: The Bijiashan Au ore deposit occurred with granite porphyry. quartz-monzonite por-
phyry and lamprophyre Petrology, petrogeochemistry and zircon U-Pb geochronology of lampro-
phyres in the Bijiashan ore deposit are studied. It shows that they are mica lamprophyre and be-
long to the potassic and ultra-potassic calc-alkaline series, with alkali-rich (w(Na,O+K,O) =
5 00%~9. 26% ,average 7. 57%) s high-K (K,O/Na,O=1. 92~19. 02,average 4 69) and low Ti
(w(TiO,) =0. 43% ~0. 77% , average 0. 66%) features. The lamprophyre samples display high
ratios of SLREE/SHREE (9. 13~10. 71) and (La/Yb)y(11l. 60~15. 32),with weak negative Eu
anomalies (3Eu = 0. 61~0. 85,average 0. 73). They are enriched in large iron lithophile elements
(Rb,Ba,U and Sr) and depleted in high field strength elements (Nb, Ta,Zr and Ti), especially
depleted Ta,Nb and Ti,showing™ TNT' negative anomalies in trace element spider diagram. Zir-
con grains from lamprophyres were analyzed by using Laser Ablation Inductively Coupled Plasma
Mass Spectrometry (LA-ICP-MS), which yields a U-Pb age of 33 6 Mad0. 29 Ma (MSWD=
1. 18,7=16) ,indicating that it was formed during Paleogene Eocene, and is consistent with the
peak ages (45 Ma~30 Ma) of the Jinshajiang-Red River alkali-rich porphyry belt. Based on the
petrology. petrogeochemistry, zircon U-Pb geochronology and geological setting, It is proposed
that the lamprophyres in Bijiashan ore deposit were formed by low degree (2% ~10%) partial
melting of phlogopite-hornblend-bearing garnet lherzolite enriched lithospheric mantle under the
post-collision tensional setting of India-Eurasian plate.

Key words: Lamprophyres; petrogeochemistry;zircon U-Pb geochronology; magma source; dia-
genetic environment; Bijiashan ore deposit of Dali city
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