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Abstract: To further explore the formation and evolution of gneissic granite in the Song Chay dome of the Sino-Vietnamese
border, the paper studied the chronology and geochemistry of the Laochengpo gneissic granite in the north of the dome.
The results showed that the Laochengpo gneissic granite is a peraluminous, high K and calc-alkaline S-type granitoid, with
a LA-ICP-MS zircon U-Pb dating age of 415.4+5.2 Ma. The granite contains 73. 48%—77. 16% of SiO,, high total al-
kalis (K,0+Na,0=7.40%—7.86% ) and K,0/N,0=0.99-1.75 (with a mean of 1.30) , and high A/CNK of 1. 01—
1. 14. The LILE elements K and Rb are relatively enriched, Ba and Sr are relatively depleted, the HFSE elements Th, U,
and Hf are relatively enriched, and Ti and Nb are relatively depleted with Ti is depleted the most in the Laochengpo
gneissic granite. On the basis of the regional geological background, this study suggested that the magma source may be a
product of partially melted early crustal materials; the Yunkai terrane collided with the Yunnan-North Vietnam terrane dur-
ing the Guangxi movement, which resulted in the emplacement of the Laochengpo plutons into the South China fold belt.
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Fig.1 Tectonic background sketch of the Malipo area (after Geological map in Malipo, 2010 and Roger et al., 2000)
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Fig.2 Plane polarized light (a) and cross nicols (b) photomicrographs of samples from the ZK40-1b2 Laochengpo gneissic granite
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Fig.3 Si0, vs. K,0 diagram (a) and A/CNK-A/NK diagram (b) of the Laochengpo gneissic granite
(a, modified after Richwood,1989;b, modified after Maniar and Piccoli, 1976)
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Table 1 The analyzed data of major elements( %) and

trace elements(x10™°) of the Laochengpo gneissic granites

o 7K40-  ZK40-  ZK40- 7K40- 7K40-  ZK40- ZK40-
B

1h2 1b3 1b4 1b5 1b6 1b7 1b8
Si0, 75.16 74.6 73.48 75.33 76.46  77.16  76.36
ALO, 12.9 13.21 13.72 12.67 1215 11.73  11.6
Fe,0,4 0.52 0.65 0.54 0.22 0.15 0.37 0.31
FeO 1.12 1.12 1.51 1.48 1.31 1 1.53
MgO 0.27 0.3 0.43 0.36 0.39 0.26 0.57
Ca0 0.7 0.77 1.12 1.05 0.89 0.77 0.84
Na,0 3.08 2.86 3.15 3.78 3.71 3.62 3.09
K,0 4.64 5.01 4.25 3.76 3.88 3.87 4.48

MnO 0.062  0.063  0.075 0.061 0.043  0.048 0.046
P,04 0.216  0.238  0.345 0.194 0.147  0.142  0.146
TiO, 0.16 0.17 0.19 0.17 0.14 0.13 0.2
TFe,04 1.76 1.9 2.22 1.86 1.61 1.48 2
LOI 0.98 0.83 1.09 0.66 0.7 0.61 0.74
TOTAL 99.8 99.83  99.89 99.72 99.98 99.7 9991
K,0/Na0 1.51 1.75 1.35 0.99 1.04 1.07 1.45
K,0+NaO  7.72 7.86 7.4 7.54 7.59 7.49 7.57
A/CNK 1.14 1.15 1.16 1.04 1.02 1.02 1.01

A/NK 1.28 1.31 1.4 1.23 1.18 1.16 1.17
Rb 463.00 488.10 282.50 339.40 319.40 299.90 271.50
Ba 144.90 141.10 214.70  142.20  157.00 86.60 220.90
Th 12.50  13.04 10.80 14.89 13.13  16.80 18.34
U 20.09 15.63 11.45 17.82 31,15 14.80  21.78
Nb 19.38 19.53  27.60 18.78 15.97 1295 15.90
Ta 3.52 4.92 10.27 4.96 2.66 2.67 2.94
La 16.25 17.23 16.98 16.30 13.55 16,51 20.08
Ce 35.08  37.49 3731 32.72 27.13 3591 42.74
Pb 25.80 2643 27.40 27.61 2836 27.51  29.16
Sr 50.80  39.50 158.10  57.70  136.90 127.80 85.20
Nd 15.57 16.36 16.83 13.64 11.28  15.82  18.08
Sm 3.65 3.81 3.68 3.13 2.65 412 424
Zr 92.30  94.60  87.20 98.70 93.70  105.00 134.70
Eu 0.36 0.37 0.52 0.38 0.33 0.30  0.44
Gd 3.78 3.89 3.55 3.41 2.93 4.98 4.61
Th 0.75 0.75 0.65 0.71 0.62 1.15 0.98
Dy 4.66 4.75 3.85 4.64 3.97 8.14 6.34
Y 23.98 2413 20.86 24.28 20.82 4522 3271
Ho 0.82 0.83 0.71 0.86 0.72 1.58 1.14
Er 2.36 2.40 2.06 2.55 2.04 4.66 3.20
Tm 0.37 0.37 0.35 0.41 0.33 0.74  0.50
Yb 2.42 2.49 2.21 2.71 2.23 4.88 3.06
Lu 0.32 0.34 0.31 0.37 0.30 0.68 0.42
S 132 90.6 207.6 43.3 92.4 500 54.6
Se 5.56 5.79 5.84 6.26 5.41 3.98 6.28
Se 0.04 0.05 0.11 0.04 0.04 0.07  0.04
Sn 47.8 76.96 12.69 15.35 11,15 18.85 19.11
Te 0.01 0.01 0.06 0.01 0.01 0.01 0.01
v 17.2 16.4 23.9 18.1 15.3 7.9 17.2
W 11.93 10.4 11.31 8.43 7.01 4.48 2.73
Zn 58.7 100.7  44.17 43.37 161.5 1263.02 87.97
Bi 0.48 0.9 8.3 0.73 0.49 0.56  0.25
Co 2.12 1.82 3.37 2.54 2.12 1.88 2.27
Cr 8.3 7 12.7 10 10.6 6.6 11.4
Cs 26.27  55.47 14.05 22.48 14.48  10.63  6.04
Ga 20.69 21 22.38 20.14 17.83 1645 14.84
Hf 4.16 4.16 4.91 3.63 3.5 4.21 5.68
In 0.42 0.42 0.15 0.13 0.1 0.49  0.15

YREE 90.65 95.6 93.53 85.69 71.23  103.89 110.91
YLREE/XHREE 4.86 5.04 5.83 4.47 4.42 287 4.48
3Eu 0.29 0.29 0.44 0.36 0.36 0.2 0.3
(La/Yb)y 4.82 4.97 5.5 4.31 436  2.43 4.7
(La/Sm)y 2.87 2.92 2.98 3.369 3.3 2.59  3.06
(Gd/Yb)y 1.29 1.29 1.33 1.04 1.09 0.84 1.24

s A/CNK = £ /K ALO5/(Ca+Nay0+K,0) ,A/NK = i /K A1,05/(Nay0+K,0) ;

TFe,04 LA Fe,05 %R M 24 i, TFe0=0. 9 * Fe, 05,
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Fig.4 Primitive-mantle normalized spider-gram for the Laochengpo gneissic granite (a) (modified after Sun and MeDonough,

1989) , and Chondrite-normalized REE patterns for the the Laochengpo gneissic granite (b) ( modified after Boynton, 1984 )
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Fig.5 Cathodoluminescence images of zircons from the Zk40-1b8 Laochengpo gnessic granite
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Fig.6 LA-ICP-MS ziron U-Pb concordia diagram (a) and ziron **Pb/”*U weighted average age diagram (b) of ZK40-1b8
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Table 2 U-Pb dating results of zirons from the Laochengpo gnessic granite

- GR/x107° mqy [sil 37 2% LA 4/ Ma

W Pb U uhy 27pL/2%pL 1 2pp /U lo 200pp,/ 38y lo WpLB5y le PPh/2BU Lo
ZK40-1b8-1 31 453 0.0687  0.0566 0.0004 0.5662  0.0036  0.0725  0.0004 456 3 451 3
ZK40-1b8-2 22 325 0.0676  0.0569 0.0005 0.5634  0.0048  0.0718  0.0004 454 4 447 3
ZK40-1b8-3 11 183  0.0980  0.0600 0.0009 0.5221  0.0078  0.0631  0.0004 427 6 394 3
ZK40-1b8-4 20 286  0.0875  0.0568 0.0006 0.5800  0.0057  0.0740  0.0004 464 5 460 3
ZK40-1b8-5 16 239  0.1129  0.0569 0.0006 0.5545  0.0053  0.0707  0.0004 448 4 440 3
ZK40-1b8-6 13 101  0.5198  0.0635 0.0007 1.0283  0.0112  0.1174  0.0007 718 8 716 4
ZK40-1b8-7 23 359  0.0766  0.0556 0.0004 0.5131  0.0036  0.0669  0.0004 421 3 418 2
ZK40-1b8-8 85 1330 0.0470  0.0562 0.0003 0.5303  0.0020  0.0684  0.0004 432 2 427 2
ZK40-1b8-9 41 635 0.1540  0.0625 0.0004 0.5685  0.0030  0.0660  0.0004 457 2 412 2
ZK40-1b8-10 47 747  0.0742  0.0583 0.0004 0.5346  0.0030  0.0665  0.0004 435 2 415 2
ZK40-1b8-11 23 360  0.0913  0.0569 0.0005 0.5200  0.0041  0.0663  0.0004 425 3 414 2
ZK40-1b8-12 30 458  0.2005  0.0595 0.0004 0.5465  0.0033  0.0666  0.0004 443 3 416 2
ZK40-1b8-13 29 438  0.2249  0.0610 0.0005 0.5621 0.0037  0.0668  0.0004 453 3 417 2
ZK40-1b8-14 44 713 0.0534  0.0567 0.0004 0.5116  0.0026  0.0655  0.0004 420 2 409 2
ZK40-1b8-15 20 328  0.0667  0.0580 0.0006 0.5077  0.0052  0.0635  0.0004 417 4 397 2
ZK40-1b8-16 24 399  0.0791  0.0587 0.0008 0.5181  0.0070  0.0640  0.0004 424 6 400 2
ZK40-1b8-17 33 518  0.1050  0.0581 0.0005 0.5335  0.0037  0.0666  0.0004 434 3 416 2
ZK40-1b8-18 10 145  0.2061  0.0638 0.0016 0.5887  0.0142  0.0669  0.0004 470 11 417 3
ZK40-1b8-19 29 484  0.0729  0.0568 0.0005 0.4951  0.0045  0.0633  0.0005 408 4 395 3
ZK40-1b8-20 17 291  0.0726  0.0548 0.0012 0.4796  0.0107  0.0635  0.0004 398 9 397 2
ZK40-1b8-21 54 857  0.0878  0.0566 0.0003 0.5240  0.0024  0.0671  0.0004 428 2 419 3
ZK40-1b8-22 43 670  0.1154  0.0587 0.0004 0.5407  0.0032  0.0668  0.0004 439 3 417 2
ZK40-1b8-23 24 375  0.1442  0.0596 0.0007 0.5475  0.0063  0.0666  0.0004 443 5 416 2
ZK40-1b8-24 23 370 0.0651  0.0560 0.0007 0.5146  0.0059  0.0667  0.0005 422 5 416 3
ZK40-1b8-25 31 493  0.0842  0.0562 0.0007 0.5166  0.0072  0.0666  0.0004 423 6 416 2
ZK40-1b8-26 29 459  0.0828  0.0558 0.0004 0.5138  0.0033  0.0668  0.0004 421 3 417 2
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