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Zircon U-Pb geochronology and Lu-Hf isotopic composition of quartz porphyry
in the Changpu Sn polymetallic deposit, Guangdong Province, SE China
and their geological significance

QIU Zeng—wangl’z, WANG He'!", YAN Qing—he1’2, LI Sha-sha'?, WANG Li-ming3, BU An*,
MU Sheng-lu'?, LI Pei'? and WEI Xiao-peng'*

1. Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of Geochemisty, Chinese Academy of Sciences, Guangzhou
510640, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China;

3. Geology Bureau for Nonferrous Metals of Guangdong Province, Guangzhou 510060, China;

4. Geology Bureau for Nonferrous Metals of Guangdong Province 931 Battalion, Shantou 515041, China

Abstract: The Changpu Sn polymetallic deposit is located in the Lianhuashan Fault Belt, eastern Guangdong
Province. The deposit is a medium-sized hydrothermal vein-type Sn-Pb-Zn deposit, and genetically related to
quartz porphyry. In this paper, zircon U-Pb geochronology and Lu-Hf isotopic composition of quartz porphyry
have been obtained for the first time. Zircon LA-ICP-MS dating of quartz porphyry yields a concordant age of
(145.0+£0.9) Ma, indicating the quartz porphyry was formed in the Early Cretaceous. The Hf isotopic composition
of the quartz porphyry shows that the eye(¢) values vary from —7.95 to —2.74 with fpy; ages of 1371 Ma to 1704 Ma,
suggesting that the Changpu quartz porphyry probably originated from partial melting of the Mesoproterozoic
ancient crustal rocks with a minor input of some mantle materials. Based on the analytical results and regional
tectonic evolution, the quartz porphyry of the Changpu deposit was suggested to have been formed in a

post-collision extensional tectonic setting that was triggered by the subduction of the paleo-Pacific plate.
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Table 1 Contrast on the characteristics of Sn-W deposits in eastern Guangdong and Nanling area
(Ma)
(Ma) (Ma)
Sn-Pb-Zn K-Ar 143.7£3.5 / / [8]
Sn-Pb-Zn U-Pb 138 / / [9]
Sn-Cu-Pb-Zn U-Pb  141.1£0.8 Re- 139.3%2.5
Os
Sn-Pb-Zn-Ag Rb-Sr 144.9+9.4 Ar- 145.4%1.9 [10]
Ar
W-Au-(Cu-Ag) Rb-Sr 135.8 Rb- 135 [11-12]
Sr
W-Sn-Cu-Zn U-Pb 161.8+1.0 Ar-Ar 152.0£1.9 [13]
U-Pb 153.3%1.9 Re-Os 151.1%8.5
W-Sn-Mo- Ar- 162-158 160.8+2.4 [14]
Bi-Be Ar Sm-Nd
Re-Os 151.0£3.5 [15]
Sn-W-Mo-Bi- A- 157.5+0.3 Ar-Ar 156.1+0.4 [16]
(Cu-Pb-Zn) Ar
W-Sn-Cu U-Pb 158+1 Ar-Ar 149.4%0.7 [17]
W-Sn-Cu- U-Pb 160~165 Ar-Ar 162.5%1.2 [18-19]
(Pb-Zn)
Ar-Ar 162.0x1.9
NE e, , 145 Ma
; 139 Ma
[23] _
b b
NE NW , 175~110Ma
,EW ,NE 2 I-S
3 [24]
, - 2
_ 3 [7] (1
- 1
, 2) (1))
[22] .
g ’ (Jagj) ,
2 b
170~89 Ma . NE , NW
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Fig.3 Intimate temporal relationship between mineralization and the quartz porphyry in the Changpu deposit (a and b), photos of
hand specimens (c¢) and microphotographs (d, crossed polarized light, Q — quartz) of the Changpu quartz porphyry
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2 LA-ICP-MS U-Pb
Table 2 LA-ICP-MS zircon U-Pb data for the Changpu quartz porphyry
(ng/g) (Ma)
Th/U

Pb Th U 27pp/A5y lo 206pp/ 2y lo 27pp/A5y lo WppBBy 1o
1 32.66  306.48  1209.62 025  0.15715  0.00470  0.02268  0.00033 148.2 4.1 144.6 2.1
2 929  166.56  326.10  0.51  0.15382  0.00635  0.02267  0.00034 145.3 5.6 144.5 2.1
3 21.60 33649  796.51  0.42  0.15379  0.00501  0.02280  0.00037 145.3 4.4 1453 23
4 1472 303.84  517.02  0.59  0.15041  0.00522  0.02296  0.00041 142.3 4.6 146.4 2.6
5 10.96 23233 38438  0.60  0.15153  0.00667  0.02276  0.00040 143.3 5.9 145.1 2.5
6 17.45 38124  607.41  0.63  0.15218  0.00493  0.02279  0.00033 143.8 43 145.3 2.1
7 10.59  203.72 38288  0.53  0.14474  0.00553  0.02277  0.00043 137.3 4.9 145.1 2.7
8 11.42 26448  406.61  0.65  0.15377  0.00517  0.02269  0.00042 145.2 4.6 144.6 2.7
9 20.69 30020 77253 039  0.16151  0.00525  0.02288  0.00037 152.0 4.6 145.8 2.3
10 14.07  296.86  503.61  0.59  0.15196  0.00495  0.02285  0.00039 143.6 4.4 145.6 2.5
11 7.97 15952 287.92  0.55  0.15244  0.00629  0.02266  0.00034 144.1 5.5 144.4 2.2
12 17.81  363.42 63927  0.57  0.14465  0.00524  0.02275  0.00037 137.2 4.6 145.0 2.4
13 18.17  371.42 63386  0.59  0.15279  0.00448  0.02282  0.00034 144.4 3.9 145.4 2.1
14 51.59 95577  1835.67 0.52  0.15081  0.00453  0.02252  0.00028 142.6 4.0 143.5 1.8
16 30.78 57558  1066.21  0.54  0.14077  0.00379  0.02264  0.00029 133.7 3.4 144.3 1.8
17 1421 26501  511.01 052  0.15436  0.00649  0.02273  0.00035 145.8 5.7 144.9 2.2
18 20.17 29621  722.69  0.41  0.15788  0.00494  0.02281  0.00027 148.8 43 145.4 1.7
19 11.77 30477 38569  0.79  0.16368  0.00557  0.02276  0.00035 153.9 4.9 145.1 2.2
20 17.50 38329  605.07  0.63  0.16085  0.00500  0.02265  0.00032 151.4 4.4 144.4 2.0
21 923  178.67 32221  0.55  0.15429  0.00716  0.02300  0.00042 145.7 6.3 146.6 2.6
22 14.10  254.14  546.63  0.46  0.15387  0.00735  0.02291 0.00044 145.3 6.5 146.0 2.8
23 1237 249.63 43846  0.57  0.14982  0.00520  0.02288  0.00036 141.7 4.6 145.8 23
24 1574 33959 54411  0.62  0.15359  0.00500  0.02275  0.00035 145.1 4.4 145.0 2.2
26 16.14  331.68 55275  0.60  0.16739  0.00538  0.02281  0.00039 157.2 4.7 145.4 2.5
28 1371 21399  501.02  0.43  0.15423  0.00635  0.02267  0.00034 145.6 5.6 144.5 2.2
29 814 19329 27352 0.71  0.15697  0.00612  0.02262  0.00041 148.0 5.4 144.2 2.6
30 9.57  266.85 31513  0.85  0.16150  0.00720  0.02282  0.00042 152.0 6.3 145.4 2.7

(CP-5-1) — > >
, , 80~200 pm, [36] (CP-5-1)
2 1~4 1 ( 4 U 273.52~1835.67 pg/g, Th 159.52~

t(Ma) 145 144
‘C"Vnr(t) =-5.4 -7.0 % : -3.0

m ) 100 pm

e

O

t(Ma) 146 144
eq(t) —6.3 =27
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Fig.4 Representative CL images of zircons from the Changpu quartz porphyry, with analytical numbers, U-Pb ages, and eug(¢) values
U-Pb  Hf

U-Pb analysis spots are shown by solid circles, and Hf isotope analysis spots are shown by dashed circles.
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Fig.5 Zircon U-Pb concordia diagram for the Changpu quartz porphyry (a) and histogram of isotopic ages of magmatic rocks in eastern Guangdong
(b, the data for the Changpu quartz porphyry are from this study, and the others are collected from references [39—-43], Table 4)

3 Lu-Hf
Table 3 Zircon Lu-Hf isotopic compositions of the Changpu quartz porphyry

Age Ma)  °yo/'"'Hf  VCLuw/!'"Hf  V°HE/'THF lo £nr(0) ) o mHowMa)  fHome(Ma)  frume
1 144.6 0.045151 0.001410 0.282533 0.000009 -8.45 -5.41 0.32 1028 1541 -0.96
2 144.5 0.049276 0.001576 0.282488 0.000008 —-10.06 -7.04  0.29 1098 1644 -0.95
3 145.3 0.030635 0.000999 0.282500 0.000007 -9.61 -6.52  0.26 1063 1612 -0.97
4 146.4 0.024286 0.000793 0.282507 0.000010 -9.39 -6.25 0.34 1048 1596 -0.98
5 145.1 0.043694 0.001372 0.282485 0.000008 -10.16 -7.10  0.28 1096 1649 -0.96
6 145.3 0.027554 0.000892 0.282546 0.000009 —-8.00 -4.89 0.33 996 1509 -0.97
7 145.1 0.045675 0.001448 0.282531 0.000009 -8.53 -5.48 0.32 1032 1546 -0.96
8 144.6 0.023980 0.000794 0.282460 0.000009 —-11.03 -7.93  0.31 1113 1701 -0.98
9 145.8 0.034017 0.001082 0.282599 0.000007 —6.13 -3.03  0.26 927 1391 -0.97
10 145.6 0.041738 0.001331 0.282508 0.000008 -9.33 -6.26  0.29 1061 1596 -0.96
11 144.4 0.047651 0.001297 0.282608 0.000011 -5.79 -2.74  0.40 918 1371 -0.96
12 145.0 0.048323 0.001511 0.282526 0.000010 —-8.69 -5.65 0.34 1041 1557 -0.95
13 145.4 0.076846 0.002099 0.282487 0.000011 —-10.08 -7.09 0.38 1114 1648 -0.94
14 143.5 0.051855 0.001591 0.282493 0.000008 -9.87 -6.87  0.29 1090 1633 -0.95
16 144.3 0.043065 0.001348 0.282585 0.000010 —6.63 -3.59  0.35 953 1425 -0.96
17 144.9 0.035697 0.001085 0.282467 0.000010 -10.77 -7.70  0.37 1112 1687 -0.97
18 145.4 0.038341 0.001213 0.282506 0.000008 -9.41 -6.34  0.27 1061 1601 -0.96
19 145.1 0.042890 0.001318 0.282511 0.000008 -9.24 -6.18  0.27 1057 1591 -0.96
20 144.4 0.051353 0.001586 0.282546 0.000010 -7.99 -4.97  0.36 1014 1513 -0.95
21 146.6 0.029176 0.000942 0.282504 0.000008 -9.49 -6.36  0.30 1057 1603 -0.97
22 146.0 0.022985 0.000749 0.282459 0.000010 -11.08 -7.95 0.35 1114 1704 -0.98
23 145.8 0.036272 0.001104 0.282544 0.000009 -8.07 -4.98 0.33 1005 1515 -0.97
24 145.0 0.034496 0.001093 0.282518 0.000008 -8.98 -5.90 0.30 1040 1573 -0.97
26 145.4 0.340983 0.007448 0.282566 0.000012 -7.30 -4.82  0.44 1171 1502 -0.78
28 144.5 0.018506 0.000602 0.282516 0.000009 -9.04 -5.92  0.33 1029 1574 -0.98
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In figure a, the data of volcanic and intrusive rocks in eastern Guangdong are from references [39-41,43]. In figure b, the data of
tpm2 for magmatic rocks from eastern Guangdong are from this study and references [39-41,43] (Table 4).
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4 U-Pb Hf
Table 4 Zircon U-Pb ages and Hf isotopic compositions of magmatic rocks in eastern Guangdong
/ t (Ma) EHi() tpmz2 (Ma)
145.0+0.9 LA-ICP-MS -7.95~-2.74 1371~1704
141.8+1.0 LA-ICP-MS -10.5~-5.9 1566~1863 [39]
164.7+1.5 SIMS —6.6 ~-2.7 1382~1629 [40]
165.2£1.9 LA-ICP-MS —4.6~-0.9 1272~2166 [40]
154.3+1.4 SIMS -6.5~-3.6 1432~1614 [40]
154.2£1.9 LA-ICP-MS -7.2~-3.6 1432~1662 [40]
159.7£1.7 LA-ICP-MS 4.0 ~+3.9 962~1466 [40]
158.5+1.3 SIMS -51~-25 1366~1538 [40]
157.2+1.8 LA-ICP-MS -5.6~-3.2 1408-1565 [40]
158.6+1.4 LA-ICP-MS -51~-25 1368~1538 [40]
163.8+2.1 LA-ICP-MS —6.5~-4.8 1502~1623 [40]
161.31.2 LA-ICP-MS -3.9~-03 1228~1457 [40]
158.0£1.3 LA-ICP-MS -3.6~-0.1 1217~1439 [41]
140.5+0.8 LA-ICP-MS —-54~-1.6 1330~1423 [41]
136.3+0.6 LA-ICP-MS [42]
134.9+0.4 LA-ICP-MS [42]
168.24+2.0 LA-ICP-MS -7.8~-3.8 1463~1714 [43]
142.7+£1.0 LA-ICP-MS -6.5~40.3 1243~1621 [43]
165.0+1.0 LA-ICP-MS -39~+1.5 1219~1475 [43]
148.9£1.1 SIMS -7.7~-2.8 1602~1688 [43]
145.8+£2.0 LA-ICP-MS [43]
143.3+£0.5 LA-ICP-MS [43]
139.0£1.0 SIMS -2.8~+23 1230~1372 [43]
enf)  —10.5~-5.9, 1566~
1863 Ma; 41 ,
56
) end(?) el
-3.6 ~-0.1, 1217~1439 Ma, [13,56,62]
end) 5.4~ -6, 180~155 Ma 145~125Ma 110~
1330~1423 Ma » 75Ma , 145~125Ma
Hf [56,63]
R [24,49] )
b
Hf i )
; ( 6a
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Sr-Nd-Pb 4231
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