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Abstract The Yangla copper deposit is located in the middle zone of Jinshajiang suture zone. The Beiwu Linong and Lunong
granitoids exhibit a linear distribution from north to south in the ore district. The three granitoids have similar compositions of major

trace elements and Sr-Nd isotopes indicating that they have a common magma source. They do not contain muscovite and have high
concentrations of Si0,(64% ~73%) K,0 (2.15% ~4.05%) and low P,05(0.04% ~0.11%) content. In addition they have
low 8( ( K,0 +Na,0) */( Si0,43) ; 1.4 ~2.4) and A/CNK ( molecular Al,0,/( CaO + Na,0 + K,0) ; 0.92 ~1.11). The granitoids
display significantly negative anomalies of Nb Ta Ti and P obvious enrichment of LREE and Rb Th U and Pb. The 10000Ga/Al
ratios (1.7 ~2. 1) of those rocks are lower than typical A-type granites. Moreover considering the slightly negative Eu anomalies it is
suggested that the three granitoids belong to highK calc-alkaline metaluminous-slightly peraluminous I4ype granites. Compared with
the continental crust (i. e. the Lincang granite and the Shaba granulite) the granites have lower (¥ Sr/* Sr) (0. 7078 ~0.7105)

and higher £y, () ( =5.1~ =6.7) with ancient Nd two-stage model age ( ¢y, =1.5Ga) . And there occur a number of coeval mafic
microgranular enclaves ( MMEs) in these granitoids suggesting that mantle-drived magmas were involved in the source region ( see in
a separate article) . By combining with comparative analyses of the tectonic settings we propose a model in which the Beiwu Linong
and Lunong granitoids were generated under a late collisional or post—collisional setting. Decompression induced those mantle-derived
magmas underplated and provided the heat for the anatexis of the crust. The hybrid melts (i. e. mantle-derived and the lower crustal
magmas) and subsequent fractional crystallization could be responsible for the formation of the Beiwu Linong and Lunong granitoids.

Key words I4ype granite; Whole rocks geochemistry; Sr-Nd isotope; Beiwu Linong and Lunong granitoids; Crust-mantle mixing
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1 N (wt%) (x107%)
Table 1  The analytical results of major ( wt%) and trace elements ( x 10 ™) of the Beiwu Linong and Lunong granitoids
BWH BW-=2 BW3 BW4 BW-5 BW-6 LiNA LiN3 LiN4 LiN-5 LiN-6 LuN-4 LuN=2
Si0, 65.65 65.71 66.50 65.00 64.53 67.00 71.50 72.11 73.49 66.04 65.20 67.00 66. 03
TiO, 0.41 0.38 0. 38 0.42 0.43 0.36 0.28 0.19 0.17 0. 47 0.45 0.41 0.40
Al, O, 14.87 15.56 15.39 15.73 15.98 14.87 14.24 14.58 13.56 16.26 16.35 16.03 16. 02
Fe, 03T 3.88 3.42 3.78 4.17 4.19 3.59 2.83 2.16 1.93 3.19 4.39 3.15 3.99
MgO 1.48 1.37 1.51 1.61 1.55 1.43 0. 84 0. 65 0.52 1.76 1. 81 1. 64 1.58
MnO 0.05 0. 04 0. 06 0. 06 0. 06 0. 06 0.05 0.03 0.04 0.05 0. 06 0.05 0.07
CaO 2.90 2.92 1.95 2.41 2.78 2.37 2.41 2.34 1.90 5.21 4.16 3.61 3.62
Na, O 3.01 4. 65 3.66 3.61 3.78 3.59 2.77 2.97 2.72 3.52 2.87 3.03 2.92
K,0 3.44 2.87 3.52 3.58 3.28 3.52 3.94 4.05 4.29 2.15 2.99 3.62 3.69
P, 05 0.10 0.10 0.10 0.10 0.10 0.09 0. 06 0.05 0.04 0.11 0.11 0.10 0.10
3.40 2.93 2.99 3.03 2.76 2.96 0.75 0. 66 0.90 0.92 1. 12 1. 15 1.21
99.28 100.00 99.94 99.84 99.55 99.94 99.78 99.88 99.64 99.76 99.63  99.92 99.73
4] 1. 84 2.49 2.19 2.35 2.32 2.11 1.58 1.69 1.61 1.40 1.55 1. 84 1. 90
K,0/Na,0O 1. 14 0.62 0.96 0.99 0. 87 0.98 1.42 1.36 1.58 0. 61 1. 04 1.19 1.26
FeO" /MgO 2.36 2.25 2.25 2.33 2.43 2.26 3.03 2.99 3.34 1.63 2.18 1.73 2.27
A/NK 1.71 1.45 1.56 1. 60 1.63 1.53 1. 61 1.57 1. 49 2.00 2.05 1. 80 1.82
A/CNK 1. 06 0.97 1. 15 1. 11 1. 08 1. 06 1. 08 1.08 1. 08 0.92 1. 05 1.03 1.04
K,0 +Na, 0 6.45 7.52 7.18 7.19 7.06 7.11 6.71 7.02 7.01 5.67 5.86 6. 65 6. 61
Sc 7.69 8.46 9.04 8.22 8.76 8.61 4.36 3.62 11.7 11 8.37 9.29
\Y 47.8 49.9 56.5 47.8 47.3 47.6 22.4 17.2 68. 1 69. 4 48.1 55.5
Cr 384 393 496 417 510 410 342 245 259 333 358 251
Co 7.99 11.3 9.94 7.59 9.32 7.05 4.76 3.84 7.27 9. 81 6.25 8. 81
Ni 235 237 311 257 310 245 216 154 159 200 210 160
Cu 5.72 9.16 10.4 7.22 5.45 5.85 10. 1 11.6 35.1 178 3.38 3.16
Zn 64.9 30.5 41.2 42.2 38.8 25.1 36.7 38.5 37.2 58.4 31.5 38.8
Ga 15.4 15.1 16 15.4 14.2 14.7 13.2 12.5 14.9 17.7 17.6 15.8
Rb 145 112 123 139 103 130 181 167 73.6 112 120 138
Sr 194 174 190 279 234 182 167 146 297 329 413 286
Ba 759 513 783 690 609 624 551 616 434 771 674 644
Cs 4.58 1.4 3.44 7.99 2.31 3.35 6. 81 3.47 2.93 4.42 5.45 6.77
Th 15.0 15.8 16.8 13.0 13.8 13.0 23.0 20.2 13.9 15.4 25.6 35.8
U 4.35 4.56 9.32 4.20 4.34 4.28 4.96 4.27 3.46 2.57 2.79 4.50
Ta 0. 81 0. 89 0.94 0.77 0.79 0.79 0.97 1.27 1.15 0. 81 0.90 0.91
Nb 7.94 8.42 9.97 8. 15 8.23 8. 19 7.14 7.78 11.80  10.80 9.00 9.45
Zr 90. 8 104 119 91.1 104 111 90.2 91.2 104 91.6 91.1 75.8
Hf 2.48 2.84 3.22 2.61 2.76 2.9 2.66 2.88 2.97 2.45 2.58 2.15
Y 13.6 14.3 16.7 15.1 16.2 14.7 13.5 11.8 20.2 16.6 16.3 16.4
Pb 20. 1 79.0 15.2 13.0 22.4 23.6 33.5 34.0 28.8 28.4 32.3 29.7
La 21.7 23.1 27.5 21.7 27.1 21.4 28.1 25.9 21.1 19.0 64.5 48.9
Ce 49.0 51.8 56. 8 49.1 62.6 47.2 59.4 53.5 49.3 45.2 96.3 98.0
Pr 4.40 4.61 5.17 4.50 5.55 4.39 4.70 4.52 4.86 4.39 9.26 8.59
Nd 14.6 15.4 17.0 15.2 19.4 15.9 14.6 14.3 18.5 16.7 28.2 28.2
Sm 2.56 2.80 3.22 2.72 3.43 3.02 2. 66 2.32 3.69 3.23 3.95 4.31
Eu 0.655 0.713 0.845 0.680 0.813 0.849 0.557 0.522  0.760 0.967 0.964 0. 825
Gd 2.30 2.61 2.94 2.57 3.09 2.69 2.41 1.99 3.30 3.03 3.23 3.68
Th 0.329 0.364 0.390 0.381 0.445  0.360 0.320 0.270  0.491 0.434  0.430 0. 448
Dy 2.08 2.29 2.38 2.40 2.59 2.30 2.07 1.74 3.18 2.69 2.54 2.63
Ho 0.419 0.442 0.500 0.488 0.516 0.463 0.404 0.335 0.606 0.548  0.498 0. 527
Er 1.17 1.31 1. 47 1.34 1.46 1.28 1.34 1. 05 1.73 1. 64 1.53 1.54
Tm 0.186 0.189  0.207 0.2 0.217  0.199 0.202 0.165 0.258 0.227 0.211 0. 196
Yb 1.27 1.31 1.48 1. 44 1.57 1. 40 1.55 1.30 1.91 1.48 1. 46 1.42
Lu 0.194 0.220 0.217 0.214 0.245 0.210 0.221 0.204  0.281 0.220  0.229 0.215
> REE 101 107 120 103 129 102 119 108 110 100 213 199
LREE/HREE 11.7 11.3 11.5 10. 4 11.7 10. 4 12.9 14.3 8.36 8.72 20. 1 17.7
(La/Yb) 11.5 11.9 12.6 10.2 11.7 10.3 12.3 13.5 7.5 8.7 29.9 23.3
(Gd/Yb) 1. 47 1.62 1. 61 1. 44 1.59 1.56 1.26 1.24 1. 40 1. 66 1.79 2.10
SEu 0. 81 0.79 0.83 0.78 0.75 0. 89 0. 66 0.73 0. 65 0.93 0. 80 0.62
7, (C) 735 733 764 737 744 751 741 745 728 731 731 717
2 8( ) =(K,0 +Na,0) 2/(Si0,) 43 A/CNK = Al,04/( CaO + Na, 0 +K,0) A/NK = Al,0;/( Na, 0 + K,0) ; Fe,0,"

Fe, 05

FeO" =0.9 x Fe,0,"; T, (°C) :

Watson and Harrison ( 1983)
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Rb-Sr.Sm-Nd
Table 2 Rb-Sr Sm-Nd isotopic compositions for the Beiwu Linong and Lunong granitoids
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87

Rb 87g, 87g, g 3Nd "INd tpwi oy
= = t C N :
o, (gﬁsr)m +20 ( % Sr)t NG ( mNd)m +20 ( M“Nd)‘ ena( ) fsmma ( Ma) ( Ma)
LiN3  3.132 0.718022 4  0.707775  0.1099  0.512187 4  0.512021 -6.3 -0.44 1415 1515
LiN4 3.306 0.719900 5  0.709086  0.0980  0.512168 6  0.512021 -6.3 -0.50 1294 1516
LINS  0.716 0.711487 3 0.709144  0.1204  0.512180 4  0.511999 -6.7 -0.39 1585 1551
LiN6 0.984 0.712358 3 0.70914  0.1166  0.512194 7  0.512018 -6.3 -0.41 1502 1520
LuNd  0.840 0.713265 4  0.710518  0.0847  0.512209 5  0.512081 -5.1 -0.57 1113 1420
LuN2 1.394 0.714218 4  0.709656  0.0923  0.512206 6  0.512067 -5.4 -0.53 1187 1443
BW4 2,160 0.716128 4  0.709062  0.1058  0.512197 4  0.512038 -5.9 -0.46 1347 1489
BW2 1.860 0.715142 3 0.709057  0.1097  0.512188 5  0.512023 -6.2 -0.44 1410 1513
BW3 1.871 0.714817 7  0.708697  0.1147  0.512197 5  0.512024 -6.2 -0.42 1468 1511
BW4  1.440 0.714244 3 0.709534  0.1082  0.512190 6  0.512027 -6.1 -0.45 1387 1506
BWS 1.272 0.712874 4  0.708713  0.1070  0.512200 7  0.512039 -5.9 -0.46 1358 1487
BW-6 2,064 0.715819 5  0.709066  0.1151  0.512202 5  0.512029 -6.1 -0.41 1466 1503
‘m ; S8 Rb/%Sr=0.0847 ¥Sr/%0Sr=0.7045 ¥Sm/™Nd =0. 1967 ¥ Nd/"Nd =0. 512638; Ay, s, =
1.42 x10~"a~!( Steiger and Jiger 1977) Agung = 6. 54 x 1072 a~'( Lugmair and Harti 1978) ; t Keto
and Jacobsen (1987) ; (¥ Sr/%Sr) , (NA/M™Nd),  exg( 1) 1 =230Ma
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Fig. 7 Chondrite-normalized rare earth element distribution patterns ( a) and primitive mantle-normalized trace element

concentrations ( b) of the Beiwu Linong and Lunong granitoids ( normalized values after Sun and McDonough 1989)
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is supposed to be parent melt. The tick marks indicate the percentage

of mineral phase removed in 10% intervals
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