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Abstract: Located in the middle of Jinshajiang-Red River alkali-rich porphyry metallogenic belt, Bijiashan copper
deposit in Dali City, Yunnan province, China has made new breakthroughs associated with the porphyry Cu/Au ore
prospecting. Based on detailed petrographic study, the paper carries out system geochemistry and geochronology of
Bijiashan Cu deopit. The quartz-monzonite porphyry (QMP) associated with Cu/Au mineralization belongs to the
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quasi-aluminous and high-K series with alkali-rich (the average K,O+Na,O value is 9.97%), K-rich (the average
K,0/Na,0 ratio is 2.34) and quasi-aluminous (the average A/CNK values is 0.89) features. Trace element spider diagram
displays enrichment of LILE (Rb, Ba, U, Th and Sr) and depletions of HFSE (Ta, Nb and Ti), which is consistent with
continental crust. The rock displays Eu negative anomaly (the average value is 0.73), which is consistent with
crust-mantle mixed granite. Litho-geochemical features suggest that the quartz-monzonite porphyry has crust-mantle
mixing characteristics, of which the old crustal material melt partially is important. The zircon U-Pb dating (35.6+0.19
Ma) of quartz-monzonite porphyry by LA-ICP-MS is consistent with the magmatic period (45 to 30 Ma) of
Jinshajiang-Honghe alkali-rich porphyry belt. The results further indicate that quartz-monzonite porphyry formed from
the thickened lower crust and upper mantle melt partially under the tensional setting in India-Eurasian plate post-collision,
which is related to the strike-slip tectonic events of Jinshajiang-Honghe fault.

Keywords: quartz-monzonite porphyry; zircon U-Pb age; petrogenesis; dynamic background; Bijiashan Cu deposit; Dali
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Fig. 1. Geological sketch map of Bijiashan ore district, Dali City, Yunnan Province, China.
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Fig. 2. Hand specimen photograph (a) and microscophotograph (b) of quartz-monzonite porphyry.
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Table 1. Major element contents (%) of quartz-monzonite porphyry

el B10 B11 B12 B13 B15 B16 B30 B32
[DACN 175m 177 m 179 m 182m 188 m 197 m 271m 276 m
SiO, 64.8 64.9 64.5 68.0 67.7 68.1 64.9 62.9
Al,0; 15.5 15.8 15.4 15.6 15.2 15.0 15.6 15.2
TFe;0; 3.05 3.14 3.10 1.67 1.96 1.76 211 2.73
MgO 0.790 0.580 0.640 0.490 0.220 0.320 1.29 1.43
CaO 2.16 2.79 2.90 1.79 2.00 1.67 2.87 3.45
Na,O 4.46 4.36 4.67 3.94 3.67 1.08 3.67 3.86
K>0 5.14 5.33 5.42 6.84 6.08 9.36 6.17 5.69
MnO 0.023 0.030 0.029 0.019 0.014 0.011 0.024 0.033
P20s 0.201 0.208 0.234 0.108 0.105 0.106 0.186 0.204
TiO, 0.410 0.420 0.420 0.240 0.240 0.230 0.320 0.360
S 0.540 0.340 0.134 0.360 0.500 0.090 0.242 0.205
LOI 2.31 2.46 2.46 1.59 2.44 2.64 1.95 3.09
TOTAL 99.5 100 99.9 101 100 100 99.3 99.2
K,0+Na,0 9.60 9.69 10.1 10.8 9.75 10.4 9.85 9.55
K>0/Na,0O 1.15 1.22 1.16 1.74 1.65 8.69 1.68 1.47
AI/CNK 0.924 0.876 0.818 0.908 0.936 1.00 0.868 0.811
A/NK 1.21 1.22 1.14 112 1.21 1.26 1.22 1.22
AR 3.37 3.18 3.46 4.28 3.61 4.36 3.29 3.09
DI 85.4 84.3 85.6 90.5 88.7 88.8 83.4 81.1
Sl 5.94 4.37 4.68 3.81 1.86 2.57 9.81 10.53
R1 1501 1476 1320 1505 1779 1963 1560 1476
R2 596 654 663 528 539 501 698 771

c 4.09. 4.19 4.61 4.60 3.78 4.27 431 4.38

(2) TASKEIfi#; (b) SiO-K OB f#; (c) AICNK-A/NKIEfi#; (d) KoO-Na,O P fig

3 Ao KBRS TR K
Fig. 3. Main elements diagram for quartz-monzonite porphyry.
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Table 2. REE data and trace element contents of quartz-monzonite porphyry

] B10 B11 B12 B13 B15 B16 B30 B32
(OACH 175 m 177 m 179 m 182 m 188 m 197 m 271 m 276 m
Rb 163 159 173 227 182 287 161 157
Ba 1820 1920 1790 1780 1670 1600 1830 1770
Cu 25.8 1.85 89.1 2.37 14.7 40.8 169 27.8
Th 122 13.0 118 11.2 10.9 10.7 11.7 11.7

u 477 5.20 491 6.08 5.73 5.73 4.85 4.89
Ta 0.623 0.705 0.590 0.541 0.531 0.484 0.552 0.585
Nb 114 11.9 107 8.8 9.1 8.6 10.2 108
Sr 931 1010 974 851 876 599 1040 1010
Pb 29.3 25.8 18.8 345 26.5 35.1 27.8 27.1
zr 197 204 176 169 141 120 176 167
Hf 5.37 5.93 4.83 5.04 450 4.02 4.80 4.82
La 40.3 4.7 38,5 29.1 27.3 26.7 39.7 375
Ce 73.2 7.7 72.3 54.6 50.8 49.6 72.3 69.9

Pr 7.92 8.73 8.11 5.79 5.38 5.37 7.77 7.67
Nd 28.4 314 30.5 21.0 19.4 19.0 28.3 28.1
Sm 5.00 5.86 5.60 371 3.54 3.52 4.96 5.06
Eu 1.03 1.32 1.34 0.770 0.710 0.690 1.22 121
Gd 4.16 4.75 4.98 3.32 3.05 2.87 4.25 4.24
Th 0.612 0.668 0.621 0.451 0.425 0.39 0.586 0.638
Dy 2.94 3.26 3.10 2.18 1.97 1.91 2.89 2.97
Ho 0.567 0.614 0.569 0.399 0.375 0.343 0.561 0.555

Er 1.65 1.82 153 1.19 111 0.944 1.45 1.49
™ 0.232 0.248 0.209 0.157 0.141 0.132 0.209 0.203
Yb 151 1.63 1.32 1.04 1.02 0.87 1.29 1.33
Lu 0.233 0.233 0.201 0.158 0.155 0.131 0.203 0.210

Y 17.0 17.9 17.7 12.4 11.7 10.5 16.5 16.6
YREE 168 181 169 124 115 113 166 161
SLREE 156 168 156 115 107 105 154 149
HREE 11.9 13.2 125 8.90 8.20 7.60 11.4 116
SL/EH 13.1 12.7 125 12.9 13.0 13.8 135 128
(La/Yb)y 18.0 17.7 19.7 18.9 18.0 20.6 20.7 19.0
(La/Sm)y 5.10 4.60 4.30 4.90 4.90 4.80 5.00 4.70
(Gd/Yb)x 2.20 2.40 3.00 2.60 2.40 2.70 2.70 2.60
SEU 0.69 0.77 0.78 0.67 0.66 0.67 0.81 0.80
3Ce 0.99 0.97 0.98 1.01 1.01 1.00 0.99 0.99

##: ZIL/ZH=XLREE/ZHREE; SREEA Y.

rh [ 1¢ (4 4+ SREE ¥{f (169x10°) M°, k¢ i SLREE
iy 107x10°~168x10°, 14 139x10°, THREE N
7.60x10° ~ 13.2x10% , F # 10.7x10° ,

YLREE/ZHREE=12.5~13.8, V¥ 13, (La/Yb)y Lt
T 17.7~20.7, Fiy 19, BoRHARE T EE
FRAE, BSA SE IR S S, Bk o e At
AR (& 4a) , SEu{l/T 0.66~0.81 2
[, “F40.73, H Eu 596005 L, S5e-18e
WAE R4 Eu fl (0.84) W, Hh[E A BfEK
RIS, (HIL Eu MBS A B S I, 1

TN T RE R AT 43 2 4 b AR FH AR AN
43 MEITER

FEM R TC RS R IR 2, JRUf HE bR U
Ak & (1] 4b) , B Rb (157x10%~287x10°) |
Ba (1600x10° ~ 1920x10°) . U (4.77x10° ~
6.08x10°) F1 Sr (599x10°~1040x10°) HH E w4,
M Nb (8.60x10°~11.9x10°) . Ta (0.484x10°~
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HAWHER “TNT” AR, 5Kk REE
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Fig. 4. REE patterns (a) and trace element spider diagram (b) for quartz-monzonite porphyry.
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Fig. 5. Cathodoluminescence (CL) images for representative zircons (a) and U-Pb concordia diagram (b) .
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Fig. 6. Discrimination diagram for magma sources of
quartz-monzonite porphyry.
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Table 3. Zircon U-Pb dating results for quartz-monzonite porphyry
IFi) 37 2% AT [l 34 Ma
J"J )f_;T\ 113 232Th/23SU 207Pb/206pb 207Pb/235U 206Pb/238u 207Pb/235U 206Pb/238u

A 1o LhAE lo LeAE lo R lo T 1o
01 0.52 0.0491 0.0022 0.0380 0.0019 0.0056 0.0001 38 2 36 0
02 0.53 0.0474 0.0029 0.0366 0.0023 0.0056 0.0001 37 2 36 0
03 0.33 0.0570 0.0158 0.0435 0.0274 0.0055 0.0001 43 27 36 1
04 0.16 0.0315 0.0020 0.0359 0.0025 0.0083 0.0001 36 2 35 1
05 0.20 0.0456 0.0034 0.0355 0.0035 0.0057 0.0001 35 4 36 0
06 0.21 0.0473 0.0041 0.0364 0.0040 0.0056 0.0001 36 4 36 0
07 0.32 0.0482 0.0072 0.0374 0.0056 0.0056 0.0002 37 6 36 1
08 0.21 0.0472 0.0049 0.0358 0.0043 0.0055 0.0001 36 4 35 0
09 0.33 0.0466 0.0050 0.0359 0.0051 0.0056 0.0001 36 5 36 0
10 0.25 0.0466 0.0043 0.0355 0.0032 0.0055 0.0001 35 3 36 0
11 0.15 0.0491 0.0021 0.0375 0.0016 0.0055 0.0001 37 2 36 0
12 0.21 0.0484 0.0051 0.0367 0.0039 0.0055 0.0001 37 4 35 0
13 0.39 0.0455 0.0025 0.0352 0.0019 0.0056 0.0001 35 2 36 0
14 0.36 0.0490 0.0012 0.0369 0.0010 0.0055 0.0001 37 1 35 0
15 0.26 0.0473 0.0046 0.0363 0.0035 0.0056 0.0001 36 4 36 0
16 0.34 0.0472 0.0051 0.0357 0.0040 0.0055 0.0000 36 4 35 0
17 0.22 0.0473 0.0058 0.0350 0.0041 0.0054 0.0000 35 4 35 0
18 0.49 0.0485 0.0018 0.0366 0.0014 0.0055 0.0001 37 1 35 0
19 0.26 0.0465 0.0045 0.0361 0.0035 0.0056 0.0001 36 4 36 0
20 0.17 0.0466 0.0048 0.0351 0.0031 0.0055 0.0001 35 3 35 0
21 0.23 0.0508 0.0088 0.0378 0.0065 0.0054 0.0001 38 6 35 0
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P e b SRR AL A T3 (L YT (18] 8b), &

K 7 A9 KBEETIZe-TiY E iR

Fig. 7. Ti/Zr-TilY diagram for quartz-monzonite porphyry.

K 8 19 KB A IS IR A

Fig. 8. Tectonic discrimination diagrams for quartz-monzonite porphyry.
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