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Ore-forming epoch of Hengjiang Pb-Zn-Cu deposit on western margin
of Sanshui basin, Guangdong Province, and its significance in
prospecting for Cenozoic copper deposits
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Abstract

Some new ore deposits, such as the Changkeng large-size gold deposit, the Fuwan superlarge silver deposit,
the Hengjiang Pb-Zn-Cu deposit and the Chashan Pb-Zn deposit, were discovered in Sanshui basin and its west-
ern marginal area. This paper has reported the ore-forming epoch of the Hengjiang polymetallic deposit. The
Rb-Sr isochron age of fluid inclusions hosted within quartz from the ores is 35 Ma, in agreement with its **Ar/
¥ Ar plateau age of 37.39 Ma. This result shows that the Hengjiang polymetallic deposit was formed in the
Oligocene period of Cenozoic era, later than the formation of the Changkeng Au deposit and the Fuwan Ag de-
posit. Recently, high content of copper (up to 18.39% ~19.72% ) was noticed in the chalcopyrite-chalcocite-
sphalerite-galena ores from Hengjiang, which corresponds to the formation of native copper and other high Cu
ore spots on the western margin of Sanshui basin. This suggests the potential of Sanshui basin and its marginal

areas in search for Cenozoic copper deposits.
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Fig.1 Geological sketch map of Sanshui basin and its western marginal area showing distribution of ore deposits
after Wu et al. 2001
1—Sanshui basin 2—Sinian 3—Cambrian 4—Carboniferous-Devonian 5—Triassic 6—Cretaceous 7—FEogene 8—Yanshanian granites
9—RBasalts 10—Trachytes 11—Unconformity belt 12—Fracture 13—Inferring frature 14—Deposits a—Xigiaoshan Ag deposit b—Changkeng
Au deposit c—Fuwan Ag deposit d—Luzhou Ag deposit e—Dieping Ag deposit f—Hengjiang Pb-Zn deposit g—Chashan Pb-Zn deposit
(D—Encong fault zone @—Xijiang fault zone —DBeijiang fault zone @—=Shougouling fault zone &—Panyu fault zone
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Rb-Sr
1 Table 1 Rb-Sr geochronologic data of fluid inclusions
in quartz from Hengjiang deposit
250° 45 km wg, 107° ws, 107° ¥Rb %5y 878y 80gy
« HJ-1 1.208 2.484 1.404 0.71939 +0.00004
HJ-2 1.855 4.117 1.30 0.71935 +0.00005
HJ-3 1.746 3.249 1.551 0.71947 +0.00008
1984 757 Hj-4  1.401  2.767  1.462  0.71939+0.00001
HJ-5 1.30 2.076 1.807 0.71961 £0.00007
HJ-6 1.313 1.995 1.90 0.71964 +0.00005
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g Fig.2 Rb-Sr isochron age of fluid inclusions in
quartz from Hengjiang Pb-Zn deposit
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2 Hj *Ar ¥Ar
Table 2 **Ar 3Ar analytic data of quartz No. Hj from Hengjiang deposit
. . 39Ar X 10 -12 .
0C  PAr ¥Ar,  YAr PAr,  TAr YA, FAr YAr, P A PAnc £lo PAn % t,*16 Ma
mo:
1 400 33.445 0.0843 1.6964 0.46506 0.9616 8.778 £0.047 12.2 126.53+5.98
2 480 18.066 0.0533 3.0598 0.39733 1.736 2.617+0.030 22.1 38.66+1.24
3 560 22.268 0.0680 3.4875 0.54226 1.122 2.536£0.041 14.3 37.48+1.62
4 650 29.085 0.0914 3.7094 0.54000 0.8099 2.490 £0.046 10.3 36.81+1.75
5 780 35.084 0.11186 4.1221 0.61355 0.6824 2.515+£0.057 8.71 37.18+2.17
6 900 49.560 0.16097 4.1924 0.80487 0.4742 2.563+0.094 6.05 37.87+3.56
7 1050 44.549 0.13733 3.6101 0.71244 0.5392 4.457+0.078 6.88 65.35+5.12
8 1200 42.490 0.12452 3.5537 0.67169 0.6132 6.614+0.072 7.82 89.76+6.47
9 1350 55.497 0.16350 3.6832 0.73933 0.4882 7.723+0.1069 6.23 111.78 £ 11.67
10 1500 68.068 0. 19886 4.3118 0.81250 0.4071 9.956 +0.1512 5.19 142.84 £20.83
0.2315 g J=0.008276 ¢,= 37.79£0.34 Ma
3 Hj
Table 3 Argon isotopic data for calculating isochron age of quartz from Hengjiang deposit
t OC 39 36 4 3 9 ] 3
Ar OAr 4('Ar ,a(\Ar 3)Ar 41)Ar 3 ﬁAr 4()Ar
480 19.033878 344.022796 0.05535 0.002952
560 14.892716 331.973937 0.044907 0.003055
650 11.044111 321.709716 0.034381 0.003143
780 9.014065 316.879364 0.028502 0.003188
900 6.244945 310.208984 0.020177 0.003248
350 0.0035
340 0 a b
- 330
< =
5. 320 &
2 310 (PAr/*°Ar),=293.140.8 5 0083 p
2 LN 39ArK=2.64iO.06 8 ( A*r/ Ar),=291.91+14.6
300 £=(39.06+0.16) Ma “Ar /P Ar=2.45+0.05
290 - #=0.99912 t=(36.26£0.06) Ma
280 1 1 1 1 1 1 0.0025 1 1 I
0 5 10 15 20 25 30 35 0 0.02 0.04 0.06 0.08
YAr/*Ar ar/Ar
4 OAr ¥Ar a b
Fig.4 “Ar ¥Arisochron a and reverse-isochron b ages of quartz from Hengjiang deposit
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35 Ma  36~39

3 _— Ma
21 K-
3.1 Ar 63.93~43 Ma
4 49.78 Ma 2001
1999 Rb-Sr 3.2
147.8 £83.3 Ma K-Ar -
136.8~132.2 Ma 1993
135~110
Ma
Rb-Sr 6
0.71712 189 +6 Ma
2001 Rb-Sr
23~32 Ma 1998 -
1998 - -
- - - 1999 90. 38%
Rb-Sr 65 9.38%
+2.5 Ma
Rb-Sr 2005
4
Table 4 Rock-forming and ore-forming age data in Sanshui basin and its marginal areas
Ma Sr
Rb-Sr 60.34+3.4 0.71658 2001
Rb-Sr 65.0+2.5 0.7164 1998
K-Ar 136.8+11.3 1996
K-Ar 132.242.5 1:5 o
K-Ar 136.8+11.3 1:5 o
+ Rb-Sr 147.8+83.3 0.70180
Rb-Sr 189+t 6 0.71712 2001
Rb-Sr 35.0£1.2
OAr FAr 37.79+0.34
OAr FAr 39.06+0.16
OAr FAr 36.26+0.06
K-Ar 176.45+2.94
K-Ar 189.69+2.98

(1) 757 . 1994. 1:5
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Table 5 Analytical results of polymetallic ores from Hengjiang deposit

Hj-01 GSS-5 GSS-5* BK Hj-01 GSS-5 GSS-5° BK
wy 107° U 0.19 5.56 6.5 0.02
Li 3.86 50.29 56 0.19 w 7.37 32.53 33.5 0.25
Be 0.14 1.65 2 0.00 Tl 0.16 1.56 1.6 0.02
Sc <0.3 13.51 17.2 0.07 Mn 842.8 1328 1394 16.50
Co 36.95 10.54 12.3 0.09 Zn 12542.1 515.3 494 5.80
Ni 80.79 40.58 40 2.69 Pb 7415 587.0 552 1.40
Ga 1.90 33.64 3107 0.05 Th 1.53 30.30 22.7 0.01
Rb 7.71 123.10 117 0.12 Cu 183900 169.7 144 3.70
Sr 24.90 46.40 41.5 1.98 wg %
Y 1.03 12.43 21 0.01 ALO; 0.94 22.22 21.58 <0.005
Mo 0.93 6.60 4.6 0.14 P,0s 1.078 0.076 0.09 <0.001
Cd 100. 80 0.83 0.45 0.21 CaO 1.346 0.071 0.095 0.027
In 0.06 4.50 4.1 0.00 TFe, 03"~ 41.35 13.11 12.62 0.04
Sh 3.27 43.72 35.4 1.69 K,O 0.34 1.59 1.50 <0.01
Cs 0.10 14.64 15 0.01 MgO 0.27 0.61 0.61 0.02
Ba 50.93 276.9 296 6.48 Na,O 0.04 0.12 0.122 0.01
A\ 5.3 162.9 166 <1 TiO, 0.07 1.07 1.05 <0.02
Cr 28.6 132.5 118 <3
Hj-01— GSS-5— GSS-5"— BK— ICP-MS
* %k — Fe,0;

Cu 19.38%
4
5 Hj-06a
1.6 mm
Fig.5 Microscopic photo of Cu-bearing ore from
Henjiang Pb-Zn-Cu mine
757 5
Cu 0.2~1.2%
ICP-MS

Cu 18.39% Zn 1.25% Pb

0.74% Cd  0.01% 5 Rb-Sr 35Ma  “Ar YAr
Cu 36 ~39 Ma
19.72%
5
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