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Fig. 2. Geological sketch map of the Langdu intrusive rocks.
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49 ( HREE) ((La/Yb) y = 14.3 ~
’ 21.2) Eu (8Eu =
Sa) 0.77 ~ 1.00) ,
( LREE) . Rb.Zr Si0,
1 (%) (ng/e)
Table 1. Major (%) and trace (ug/g) elements of the Langdu intrusive rocks
L.D0O733 LD07-34 LD0735 LD0737 L.D07-38 LD0743 LD07-44

Si0, 60. 91 61.36 60. 84 60. 94 61.04 61.14 61.56
Al, 04 15. 25 14. 84 14. 87 14. 68 15.01 14.70 14. 65
Fe, 04 5.57 5.20 5.28 5.44 5.11 4.89 5.00
MgO 3.41 3.14 3.28 3.28 3.16 2.52 2.73
CaO 5.34 5.44 5.25 4.99 5.28 4.11 4. 31
Na, O 3.18 3.28 3.22 3.06 3.16 3.24 3.35
K,0 4.20 3.55 3.31 4.12 4.08 4.91 4.42
MnO 0.08 0.07 0.10 0.11 0.07 0.08 0.11
P,05 0. 38 0.37 0. 37 0. 37 0. 37 0.35 0.34
TiO, 0. 63 0. 64 0. 64 0.62 0.63 0.58 0.58
LOI 0.99 2.41 1.75 1.41 1.16 3.23 2.59
Total 99. 94 100. 29 98.91 99.03 99. 07 99.74 99. 63
Se 16.0 16.0 15.3 14.3 16.2 12.7 13.2
\4 132 131 143 138 131 112 125
Cr 66.7 63.5 63.3 66.3 79.9 55.8 49. 4
Co 15.3 14.0 15.2 16. 4 14.5 10.7 13.5
Rb 125 107 113 174 122 173 129
Sr 858 877 941 719 874 735 739
Y 16. 1 16.2 16.5 16.2 15.9 15.0 16.1
Zr 149 138 110 169 118 106 169
Nb 9.71 10. 40 10. 12 11.81 9. 80 10. 1 10.6
Ba 1830 1500 1498 1095 1770 1580 1701
Hf 3.88 3.75 2.97 2.79 3.25 2.97 4.28
Ta 0. 69 0.77 0.83 0. 64 0.71 0.75 0. 84
Pb 8.90 10.3 21.4 6. 62 11.3 13.6 34.5
Th 16.2 17.3 14. 8 12. 4 16.6 16.0 13.8
U 3.50 3.75 3.84 3.17 3.53 3.29 4. 05
La 36.6 34.7 33.4 23.5 39.0 35.2 30.3
Ce 62.8 60. 2 60.7 46.5 66.7 60. 3 55.4
Pr 7.17 6.77 7.05 4. 60 7.51 6.71 6.29
Nd 26.4 25.6 26.2 17.1 27.9 25.1 23.3
Sm 5.00 5.01 5.06 3.23 5.43 4.72 4.47
Eu 1.34 1.30 1.42 0.77 1.36 1.25 1.27
Gd 3.84 3.52 4. 15 2. 64 3.59 3.13 4.03
Th 0.63 0. 64 0. 60 0.39 0.67 0.57 0.53
Dy 2.92 2.95 3.22 1. 81 2.92 2.67 3.02
Ho 0.58 0.57 0.58 0. 36 0.57 0.55 0.55
Er 1.59 1.59 1.61 1. 00 1.55 1. 44 1.54
Tm 0.23 0.21 0.21 0. 14 0.21 0.19 0.21
Yb 1.43 1.44 1.37 0.93 1.34 1.26 1.43
Lu 0.21 0.21 0.23 0. 14 0.20 0.19 0.22
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1
LD0745 LD07-47 LD08-01 LD08-02 LD08-03 LDO8-H0 LD0747
Si0, 62. 10 61.67 61.73 61.16 62. 58 62. 36 62. 83
Al, O 13.98 14. 64 14.75 15. 40 14. 46 14.78 14. 88
Fe, 05 4.46 5.01 4. 80 4.45 4.39 4. 49 4.34
MgO 2.50 2.80 2.86 2.53 2.22 2.42 2.42
CaO 4.04 4.15 4.34 3.86 3.94 3.99 4. 44
Na, O 3.66 3.22 3.68 3.26 3.00 2.83 3.36
K,0 3.81 4.36 4.54 4.93 4.50 5.08 4. 60
MnO 0.11 0.12 0.09 0. 06 0.05 0.07 0.07
P,0; 0.35 0.34 0.36 0.34 0.37 0.33 0.33
TiO, 0. 60 0.58 0. 60 0.56 0.57 0.56 0.55
LOI 3.64 2.02 2.51 3.90 4.55 3.26 2.42
Total 99.24 98. 90 100. 25 100. 45 100. 63 100. 16 100. 24
Se 14.0 12.3 15.0 14.0 13.2 7.4 14.4
v 99.4 121 113 112 103 113 119
Cr 50.1 48.8 44.0 62.8 36.7 56.7 51.5
Co 9.56 13.3 12.9 12.6 14. 1 13.3 15.2
Rb 108 123 118 175 73.7 131 211
Sr 625 829 881 820 753 896 659
Y 14. 1 15.4 17. 4 15.6 9. 69 15.8 15.1
Zr 131 155 182 161 177 116 172
Nb 10. 4 10.3 10.9 10. 8 9.85 10.0 10.3
Ba 1168 1788 1433 1346 1400 5160 1350
Hf 3.26 3.77 2.69 2.52 4.43 2.92 4.07
Ta 0. 86 0. 80 0.50 0. 54 0.55 0.75 0.75
Pb 14.7 26.9 12.0 8. 69 9.96 12.9 5.08
Th 16.5 15.3 10. 4 12.5 8.95 14.0 17.0
U 3.70 4. 00 2.54 2.91 3.82 3.65 3.27
La 32.9 30.9 26.0 24.9 24.3 31.6 34.6
Ce 59.5 56. 4 50.2 48.6 47.7 58.7 57.7
Pr 6.57 6.32 4.96 4.71 5.21 6. 69 6. 41
Nd 23.9 23.4 17.9 17.5 19.1 24. 6 23.1
Sm 4. 60 4.43 3.60 3.17 3.78 4.79 4.51
Eu 1.01 1.20 0.85 0.76 1. 06 1. 10 1.26
Gd 3.63 3.88 2.71 2.76 2.45 4.25 3.07
Th 0.51 0.57 0. 40 0.37 0.47 0.57 0. 54
Dy 2.67 2. 86 1. 84 1. 81 2.20 3.00 2.51
Ho 0.49 0.55 0.35 0.35 0. 46 0.52 0.52
Er 1.26 1.49 1. 00 0.94 1.25 1.52 1.36
Tm 0.18 0. 20 0.12 0.12 0.16 0.20 0.18
Yb 1.20 1.44 0.83 0.83 1. 12 1.35 1.19
Lu 0.16 0.21 0.13 0.12 0.17 0.21 0.18
( 6a d) Sr.Ba
( 6b ¢)o [
(3D) 4.3 SrNd
(LILE)  Sr.Pb Nb.Ta.Ti Sr Nd
. 2 Sr+Nd =
216 Ma B (YSe/®Sr) 0. 7044
) ~0. 7069 ("*Nd/"Nd) .
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2 Sr-Nd

Table 2. Sr-Nd isotopic data for Langdu intrusive rocks

Rb/( ng/g) Sr/( pg/e) S Rb /% Sr 878 /86 r 20 (¥Sr/%8n) |
LD4733 125 858 0.4216 0. 707102 +6 0. 705653
LD-0734 107 877 0. 3530 0. 707130 +5 0. 705590
LD-0738 122 874 0. 4039 0. 707092 +5 0. 705667
LD-0743 173 735 0. 6811 0. 707679 +5 0. 704442
LD-0801 117 881 0. 3865 0. 706845 +4 0. 706862
LD-0802 175 820 0.6173 0. 707494 +4 0. 704631
LD-0803 173 719 0. 6999 0. 707826 +3 0. 705801
LD-0804 158 363 1.2595 0.708328 +4 0. 706041
LD-0810 73.7 753 0. 6675 0. 708921 +5 0. 705846
LD-817 211 659 0. 9265 0. 707489 +5 0. 705578
Nd/( ng/g) Sm/( pg/g) 9 Sm /" Nd 4 Nd /M Nd 26 (YSm/™Nd),  en(1) Ty /Ma
LD-0733 26.4 5.00 0.1144 0.512411 +1 0. 512240 2.15 1171
LD-0734 25.6 5.01 0. 1182 0.512412 +1 0. 512246 2.24 1178
LD-0738 27.9 5.43 0. 1176 0. 512405 +2 0. 512224 2.36 1188
LD-0743 25.1 4.72 0. 1136 0.512393 +1 0.512214 2.48 1198
LD-0801 17.9 3. 60 0.1214 0.512412 +1 0. 512229 2.32 1185
LD-0802 17.5 3.17 0. 1091 0. 512401 +1 0. 512242 2.20 1175
LD-0803 17.1 3.23 0. 1140 0. 512386 +2 0. 512249 2.63 1210
LD-0804 24.6 4.388 0.1199 0. 512384 +1 0. 512244 2.83 1226
LD-0810 19.1 3.78 0. 1196 0. 512399 +1 0.512238 2.53 1202
LD-0817 23.1 4.51 0. 1180 0. 512409 +1 0.512232 2.29 1182

( 7a) . Roberts *

5.1

13 SI'—Nd . 13 14
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Geochemical Characteristics of the Langdu High-K
Intermediate-Acid Intrusive Rocks in the Zhongdian Area
Northwest Yunnan Province P. R. China

REN Tao' > ZHONG Hong' CHEN Jin4a’ ZHU Wei-guang' ZHANG Xing-chun'

(1. State Key Laboratory of Ore Deposit Geochemistry Institute of Geochemistry ~Chinese Academy of Sciences Guiyang 550002 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100039  China;
3. Guizhou Province Geological Mineral Resources Exploitation Stock Co. Lid Guiyang 550004 China)

Abstract: The Langdu high-K calc-alkaline intrusive rocks in the Zhongdian area of northwestern Yunnan Province

China are spatially associated with the Langdu skarn copper deposit. These rocks consist mainly of quartz-diorite por—
phyry granodiorite and quartz-monzonite porphyry. The K,O content of majority is higher than 3% and in the K,0-
Si0, diagram all the samples fall into the highK calc alkaline to shoshonitic fields. They are enriched in LREE and
depleted in HREE ( La/Yb) (= 14.3 ~ 21.2) and show negative to no Eu anomaly ( 8Eu = 0.77 ~ 1.00). In
the primitive-mantle normalized spidergram they are enriched in K Rb Sr Ba but depleted Nb Ta and Ti. The
samples have relatively enriched Sr-Nd isotopic compositions with (* Sr/* Sr) | ratios from 0. 7044 to 0. 7069 and
en( 2) values from 2.8 to 2.2. In combination of the above elemental and isotopic characteristics it is suggested
that the Langdu intrusives were derived from a metasomatized mantle source generated by subduction—eleased fluids

and involvement of crustal material which are related to subduction of the Garze-Litang Ocean.

Key words: intrusive rock; geochemistry; Sr-Nd isotopes; intrusion; Langdu; Yunnan Province



