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THE LATE CAMBRIAN MAGMATIC TECTONIC THERMAL EVENTS IN
LUXI AREA, WESTERN YUNNAN: A New Understanding
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Abstract: A large number of Early Paleozoic intrusive rocks represented by Pinghe pluton are developed on the western
margin of Baoshan block — an important part of Gondwana. However, due to the lack of field survey data, its
geological significance has long been disputed. Based on the 1:50 000 regional geological survey, the detailed field
contact relationship has confirmed the existence of two stages of intrusive rocks in Pinghe pluton, and sedimentation,
chronology and petrogeochemistry have endowed it with new geological implication. The early intrusive rocks in Luxi
area are mainly monzogranites, with the LA-ICP-MS zircon U-Pb age of 488.3+3.9 Ma. The major and trace element
analysis results show that the rock belongs to high-temperature biotite-rich cordierite-bearing peraluminous granite of

high-K calc-alkali series, with REE characteristics of medium negative Eu anomaly, classified as the Nanling type of
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granite. Combined with sedimentation and regional geological tectonic background, it is considered that the intrusive

rock is the product of upper crust partial melting after the collision of Baoshan block and Tengchong block in the Late

Cambrian.

Key words: Baoshan block; Late Cambrian; post-collision; monzogranite; U-Pb zircon age; western Yunnan
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Fig. 1 Geological background map of western Yunnan Province
a— DX IR A AR 5 FE (BB SCHR[ 21 1) (regional tectonic map, from Reference [21]); b—Mff 78 X R AR B (4 SCHKL 7 1&20) (sampling location map of the
study area, modified from Reference [7] ); (1)K 114% 477 (Tianshan suture zone); (2)4: VPIT.4% 4 7 (Jinshajiang suture zone); (3)% 2 II4E A7
(Ailaoshan suture zone); (4)IhVT.4% 4 H7 (Majiang suture zone); (5)Jg 5 — XU 4% & 7 (Longmucuo-Shuanghu suture zone); (6) FE ik HL 4% &7
(Chanthaburi suture zone); (7)i4i5%%577 (Chiang Mai suture zone); (8)2 T -# 4% 71 (Changning-Menglian suture zone); (9)FEAM-AITEE G4
(Bangonghu-Nujiang suture zone); (10)1L11%%% % (Shanbian suture zone); (11)E[ B —HEE A7 VT 4% A (India-Yarlung Zangbo River suture zone);
(12) #7155 417 (Nujiang suture zone); 1—7ii7 3T & -5 VU & (Paleogene-Quaternary ) ; 2— =& Z - [1 % & (Triassic-Cretaceous ) ; 3— N RS- —F R
(Lower Ordovician-Permian); 4— [ 245 (Upper Cambrian); 5—y 4z - (Paleozoic); 6—JG 7 F (Proterozoic ) ; 7—AFF M4 (Gongyanghe fm.); 8——
BiligskiE 2% (Santaishan ophiolite melange); 9—[ 14— L2876 Xi %A (Cretaceous-Paleogene granite); 10—REFER AL % (Late Cambrian
granite) ; 11—HFHZLIE K % (Ordovician granite); 12—F17 R4 H 2L (parallel unconformity); 13—F A% A A 2K (angular unconformity); 14—
22 SCHRRAE 14, (sampling site of reference ); 15—1:5 J7 X 5% B35 H 453 R AL 55 (age sampling site of 1:50 000 regional survey project); 16—4F {44
(age data); 17— SCRAENL B (sampling location of this study); (D3CHk[ 18 14 (data from Reference [18]); @3Ciik[ 22 %4k (data from Reference
[22]);@3CHk[ 7 14d (data from Reference [7])

2 DY DA AR P AE b o SRl

Fig. 2 Two stages of granites and the surrounding rocks of Pinghe Pluton in Luxi area

a—A 5 Bl AR A$%Ah S R (intrusive contact relationship between rock mass and surrounding rock ) ; b—m1 SR AL b & S FE R L M AR A LR

(intrusive relationship between Middle Ordovician granite and Late Cambrian granite )
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R ERHE R R A B T 2 ST BEX U=Ph DA TTAR £ £ (PhPh )=t ("Ph/U )=t (PPh/U),
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Table 1 Test results for U-Pb isotope ratio of zircons from Pinghe pluton in Luxi area
“Tpp/2*ph “Tpp=Y 5P/ “Tpp/2ph TP/ #5pp/=2y
LIPS
ZA(EN lo ZA(EN lo HAE lo 4 IMa lo 4 IMa lo 4 IMa lo
1 0.0580 0.0013 0.6225 0.0165 0.0790 0.0019 529.6 49.74 491.4 10.29 489.8 11.08
2 0.0577 0.0016 0.6395 0.0217 0.0811 0.0019 518.2 58.37 502 1341 502.6 11.48
3 0.0549 0.0013 0.6201 0.0174 0.0773 0.0018 406.9 51.67 489.9 10.9 480.1 10.86
4 0.0586 0.0012 0.6305 0.0133 0.0801 0.0019 552.9 43.33 496.4 8.28 496.9 11.12
5 0.0564 0.0017 0.6167 0.0226 0.0779 0.0019 468.8 63.55 487.8 14.21 483.4 11.07
6 0.0568 0.0013 0.6166 0.0156 0.0770 0.0018 481.3 48.74 487.7 9.78 478.3 10.75
7 0.0566 0.0013 0.6296 0.0176 0.0794 0.0019 473.7 52.09 495.8 10.95 492.4 11.09
8 0.0566 0.0021 0.6289 0.0316 0.0798 0.0020 474.3 80.97 4954 19.67 494.7 11.62
9 0.0579 0.0012 0.6435 0.0144 0.0804 0.0019 525.9 45.18 504.5 8.88 498.4 11.11
10 0.0560 0.0013 0.6392 0.0176 0.0809 0.0019 452 51.14 501.8 10.88 501.2 11.24
11 0.0562 0.0013 0.6212 0.0159 0.0783 0.0018 458.9 49.52 490.6 9.95 485.8 10.83
12 0.0576 0.0012 0.6079 0.0139 0.0776 0.0018 513.9 46.04 482.2 8.77 4815 10.7
13 0.0578 0.0021 0.6327 0.0318 0.0784 0.0019 520.5 79.51 497.8 19.76 486.5 11.37
14 0.0567 0.0013 0.6319 0.0173 0.0781 0.0018 479.7 51.26 497.3 10.76 484.5 10.8
15 0.0562 0.0012 0.6640 0.0155 0.0828 0.0019 460.6 46.8 517 9.43 513.1 11.34
16 0.0581 0.0014 0.6390 0.0179 0.0800 0.0019 534.5 51.7 501.7 11.07 496.1 11.04
17 0.0569 0.0021 0.5981 0.0301 0.0764 0.0019 487.9 81.45 476 19.11 474.6 11.07
18 0.0559 0.0013 0.6145 0.0155 0.0776 0.0018 449.4 48.82 486.4 9.77 482 10.67
19 0.0571 0.0012 0.6108 0.0129 0.0767 0.0018 495.4 4414 484 8.16 476.1 10.48
20 0.0584 0.0012 0.6429 0.0144 0.0802 0.0018 543.4 44.98 504.1 8.87 497.4 10.94
21 0.0585 0.0017 0.6298 0.0230 0.0787 0.0018 550 61.35 496 14.32 488.1 10.95
22 0.0564 0.0012 0.6072 0.0137 0.0774 0.0018 468.7 46.37 481.8 8.63 480.6 10.53
23 0.0579 0.0017 0.6148 0.0228 0.0777 0.0018 524.7 63.49 486.6 14.34 482.2 10.81
24 0.0577 0.0013 0.6247 0.0151 0.0781 0.0018 517.2 47.57 492.8 9.42 485 10.63
25 0.0565 0.0013 0.6416 0.0160 0.0812 0.0019 471.1 48.94 503.3 9.9 503.3 11.01
26 0.0563 0.0012 0.6477 0.0150 0.0808 0.0018 462.4 46.89 507.1 9.21 500.6 10.92
27 0.0574 0.0013 0.6377 0.0166 0.0773 0.0018 507.4 49.8 500.9 10.27 480.3 10.52
28 0.0574 0.0012 0.6205 0.0142 0.0772 0.0018 506.7 46.59 490.2 8.92 479.5 10.46
29 0.0590 0.0033 0.6202 0.0483 0.0777 0.0020 565.5 116.67 490 30.27 482.2 12.04
30 0.0566 0.0020 0.6213 0.0292 0.0773 0.0018 474.8 76.79 490.7 18.27 479.7 10.91
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Fig. 3 CL images and U-Pb age concordia plot of zircons in granites from Pinghe pluton
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Fig. 5 Chondrite-normalized REE patterns and N-MORB-normalized trace element spidergram of Pinghe pluton in Luxi area
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x2 BAMXFAEEGREREERETEERARBIE METLER CIPW iRET WA TER
Table 2 Major and trace element contents and CIPW norm mimeral calculation results for the

Late Cambrian granites in Luxi area

[EE TR D3504-1 D1873-2 D0842-1 PM5-25 PM5-14 PM5-19 D6511-1 D6511-1 D0846-1 D1904-2
Y L P BuT - - 1Erd 1ERd A - T - TR
it KL KRS KR KIERE N N KAERH KL Kibks  KAERA
Sio, 73.45 71.56 74.07 70.72 70.57 69.91 75.15 74.71 74.53 73.87
TiO, 0.22 0.27 0.21 0.31 0.37 0.38 0.15 0.15 0.18 0.23
AlLO; 13.15 14.69 13.1 13.88 14.07 14.27 12.65 12.93 12.72 13.02
Fe,0; 1.44 1.96 1.39 0.66 1.82 2.16 1.05 0.70 1.41 2.04
FeO 1.72 1.06 1.60 3.44 2.32 2.18 1.64 1.82 1.80 1.13
MnO 0.09 0.05 0.05 0.09 0.16 0.08 0.04 0.05 0.05 0.06
MgO 0.45 0.80 0.45 0.91 0.50 0.86 0.33 0.28 0.38 0.56
CaO 1.37 1.24 1.25 0.61 1.03 0.92 0.88 1.03 1.19 1.13
Na,0 2.87 3.21 2.58 251 2.16 234 2.74 2.98 2.66 2.74
K0 4.47 3.84 4.63 4.33 4.69 4.40 452 4.75 473 4.40
P;0s 0.08 0.05 0.08 0.07 0.09 0.06 0.06 0.04 0.07 0.05
H0* 0.58 0.85 0.57 1.91 1.68 217 0.69 0.35 0.20 0.73
CO, 0.06 0.05 0.29 0.16 0.81 0.15 0.11 0.06 0.22 0.05
LOI 0.54 1.21 0.54 1.54 1.64 1.83 0.70 0.43 0.23 0.78
Zr 113.90 111.90 129.00 161.00 159.00 179.00 108.50 99.50 110.80 106.00
Zn 56.20 19.90 35.00 173.0 22.00 48.00 29.90 28.60 35.70 21.20
\Y 20.00 21.60 20.50 33.50 34.70 40.70 12.40 13.90 16.60 21.80
Th 23.73 25.30 25.40 14.30 13.30 18.40 22.54 19.69 21.81 24.50
Sc 3.80 3.90 4.80 7.07 6.37 8.83 5.10 4.90 5.70 4.90
Sr 78.90 89.60 75.30 67.80 40.60 83.60 49.80 52.70 64.20 97.30
Rb 292.8 211.9 215.0 181.0 219.0 200.0 225.7 255.6 223.0 230.7
Ni 4.80 5.30 6.00 9.08 8.66 7.58 5.40 5.60 5.50 5.50
Nb 16.00 16.10 14.60 12.70 12.00 13.20 15.30 15.50 13.30 16.7
Cu 17.90 7.10 9.00 10.30 12.00 8.22 8.60 6.90 7.00 8.40
Cr 13.20 12.00 18.10 18.80 32.80 21.00 14.30 13.50 15.60 9.40
Co 4.40 5.10 4.40 5.96 3.48 6.41 4.30 5.10 4.90 4.75
Ba 397.9 195.6 492.0 475.0 2440. 632.0 243.9 307.2 392.7 371.0
Hf 5.10 3.30 6.19 4.97 4.63 5.25 6.75 5.51 4.65 3.52
Ta 6.05 5.40 5.50 1.67 1.39 1.76 5.79 5.42 4.73 5.96
u 6.99 7.40 4.73 6.23 4.46 4.56 4.83 5.33 4.80 8.40
Pb 50.40 32.60 44.70 175.0 25.40 40.80 47.00 50.60 44.80 56.60
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% 2(4L) Table 2 (Contiuned)
FEhgmS  D3504-1 D1873-2  D0842-1  PM5-25 PM5-14 PM5-19  D6511-1  D6511-1  DO0846-1  D1904-2
g ?m: 21: zi: zi: ‘ﬁil;_j ‘JEILQ_JJ zi: ii zi: ?m:
KALR A KieRs KRG KIUERE N NS KAER KA KieRs KiER s
La 30.49 21.08 42.40 14.8 19.1 28.3 35.24 32.09 38.36 28.60
Ce 59.97 42.36 87.10 48.1 52.0 64.4 73.97 67.49 79.60 51.00
Pr 7.10 4.97 105 3.43 5.24 5.68 9.24 8.29 9.67 6.97
Nd 27.01 18.96 40.90 15.1 23.2 24.3 35.42 32.08 37.70 26.70
Sm 5.76 3.93 8.38 3.65 5.14 5.29 8.29 7.88 8.27 5.75
Eu 0.75 0.63 0.84 0.78 0.89 0.89 0.56 0.60 0.74 0.78
Gd 5.54 4.09 8.51 3.81 4.80 4.82 8.60 7.78 8.25 5.87
Tb 0.94 0.71 1.51 0.76 0.87 0.84 1.70 1.55 1.46 1.03
Dy 5.41 412 9.29 5.20 5.40 5.00 11.01 9.85 9.07 6.01
Ho 1.00 0.80 192 1.15 111 0.99 219 1.90 1.79 1.18
Er 3.03 2.55 5.72 3.40 3.11 2.72 6.64 5.95 5.33 3.42
™™ 0.45 0.38 0.79 0.6 0.52 0.46 0.93 0.86 0.71 0.52
Yb 2.82 2.45 443 4.24 3.52 3.16 5.57 5.41 431 3.35
Lu 0.43 0.37 0.68 0.60 0.50 0.44 0.82 0.80 0.62 0.49
Y 27.36 23.00 51.80 29.50 31.70 23.90 58.19 51.24 48.87 33.70
SREE 178.05 130.40 2747 135.12 157.10 171.19 258.35 233.76 254.75 175.37
(La/Yb)y 7.29 5.81 6.45 2.35 3.66 6.04 4.26 4.00 6.00 5.76
(La/Sm)y 3.33- 3.37 3.18 2.55 2.34 3.37 2.67 2.56 2.92 3.13
(Gd/Yb)y 1.58 1.35 155 0.73 1.10 123 124 1.16 154 141
SEu 0.40 0.48 0.30 0.63 0.54 0.53 0.20 0.23 0.27 0.41
6Ce 0.95 0.96 0.97 157 1.23 1.16 0.97 0.97 0.97 0.85
ap 0.19 0.12 0.19 0.17 0.22 0.13 0.14 0.10 0.17 0.12
c 1.30 3.16 1.77 4.23 3.87 4.22 1.81 1.12 1.23 1.83
q 35.63 34.13 37.63 35.49 36.97 36.03 39.12 35.70 37.26 37.41
or 26.60 22.98 27.52 26.23 28.34 26.65 26.92 28.23 28.03 26.20
ab 24.46 2751 21.96 21.78 18.69 20.30 23.37 25.36 22.57 23.37
an 6.32 5.90 5.71 2.64 4.63 431 4.01 4.88 5.46 5.32
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Fig. 6 The Sr-Yb classification diagram for granites of Pinghe
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Fig. 7 The R,-R, genetic classification diagram for Pinghe pluton
in Luxi area
1—Hb% 4> S AE % (mantle differentiation granite ); 2—REH AL 5 2
(pre-collision granite); 3—li{i J5 MERL AL X % (post-collision uplifted
granite); 4—3& L1 WG 39 - W 3 L B 7E 19 # (late orogenic-serorogenic
granite); 5—3 % 111 X 4E 5 44 (anorogenic granite); 6—[7) Al 1 48 1) 4+
(syn-collision granite ) ; 7—ii& L5 7€ i & (post-orogenic granite )
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