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Re-Os isotopic chronology of molybdenites in Huangshaping lead-zinc
deposit, southeast Hunan, and its geological implications
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Abstract

The Huangshaping lead-zinc polymetallic deposit in southeast Hunan is genetically related to the intrusion of
Huangshaping granitic rocks and occur in the contact zone between the granodioritic porphyry and the limestone
of Lower Carboniferous Shidengzi Formation as well as in the neighboring bedding-plane fault zone. Previously,
the metallogenic epoch of the deposit was indirectly deduced by the ages of such nearby granitic rocks as granite
porphyry and quartz porphyry or altered minerals. Based on the Re-Os isochron method of molybdenites, this
paper measured directly the ore-forming age from skarn ore in the Huangshaping deposit, and got a Re-Os age of
(153.8 £4.8)Ma, which is in accordance with the previous K-Ar age of 153 ~157 Ma obtained from phlogopite
in the ore-bearing skarn of the deposit. Combined with related rare earth element and trace element geochem-
istry of Huangshaping granites and ore-bearing skarn, it is concluded in this paper that the age of 154 Ma should
represent the metallogenic epoch of the deposit, and that there existed a close relationship between the ore-form-
ing process of the deposit and the granite porphyry, which were both formed during the peak stage of Early

Yanshanian large-scale rock-forming and ore-forming activities in South China.
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Geological sketch map of the Huangshaping lead-zinc deposit —after Zhu et al.
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1—Dolomitite of Lower Carboniferous Zimengiao Formation 2—Calcareous sandstone of Lower Carboniferous Ceshui Formation 3—Limestone of
Lower Carboniferous Shidengzi Formation 4—Limestone and shale of Lower Carboniferous Yanguan Formation 5—Limestone and dolomitite of
Upper Devonian Xikuangshan Formation 6—Limestone of Upper Devonian Shetiangiao Formation 7—Yanshanian quartz porphyry 8—Yanshani-
an dacite porphyry 9—Reverse fault and its serial number 10—Normal fault and its serial number 11—Indeterminate fault and its serial number

12—Overturned anticline 13—Projections of concealed granite
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1 Re-Os
Table 1 Re-Os isotope analyses of Reference Materials
Re 1076 %70s 1077 Ma
GBW04435 HLP
282.686 2.666 654.4 5.7 220.7 3.0
* 283.8 6.2 659 14 221.4 5.6
GBW04436 JDC
17.023 0.143 25.29 0.19 141.7 1.7
* 17.39 0.32 25.46 0.60 139.6 3.8
* Du et al. 2004
2 Re-Os
Table 2 Re-Os isotope compositions of molybdenite in skarn from the Huangshaping ore district
Re 1077 "¥7Re 10° "$70s 1077 Ma
HSP-8-2 46826 405 29433 254 75.77 0.56 154.3 1.9
HSP-8-3 3887 33 2443 21 6.337 0.047 155.5 1.9
HSP-8-4 10774 98 6772 61 22.49 0.19 199.0 2.6
HSP-8-5 3107 31 1953 20 5.395 0.042 165.6 2.2
HSP-8-6 6800 58 4274 36 11.478 0.086 161.0 2.0
Re Os
95% t=—In 1+ 905 WRe A WRe A=1.666> 10" "a"! Smoliar ct
al. 1996
153£21 Ma HSP-8-4
153.8 £ 4.8 Ma Re-Os 153.8 %
MSWD= 29 2A 4.8 Ma K-Ar 153 ~157
159+£8 Ma MSWD=6.5 2B Ma
MSWD
Re-Os 151.1+
0 870s 3.5 Ma 1996
7 Re OAr-¥Ar 153.440.2 Ma 2004
Re-Os 154.9+0.4
Ma Ar-Ar
153.0+1.1 Ma 155.1+1.1 Ma Peng
Re-Os et al. 2006
Ar-Ar 154.4 £1.1 Ma
3 Yuan et al. 2007
Re-Os 151.3+
3.1 2.4 Ma 2007
154 Ma
1997 3.2
153~157 Ma K-Ar 150~
160 Ma  90~170 Ma
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Fig. 2 Isochron diagram A and weighted average of model age B of Re-Os isotopes for molybdenite in skarn

from the Huangshaping ore field

3 2005 2005
REE SREE = 107.93 X 10 °~160.62 X
w Si0O, 71.9% ~ 10" ® LREE HREE=1.50~4.19 La Yb y=0.81
75.54% w K,O 2.64% ~ 7.6% ~3.48 REE >REE = 39.81 X
w KO +w NapO  5.62% ~8.73% 10~ 107.70 X 10 ® LREE HREE =2 ~ 5.18
K,O Na,O 1.3~6.9 La Yb y=1.09~4.28
ACNK 1.01 0.94~1.26 3A I i Eu oEu
3 wg 107°
Table 3 Rare earth element and trace element contents of skarn and granodiorite from Huangshaping wy 10~ °
HSP-3-7 HSP-3-11 HSP-5-2 HSP-5-11 HSP-6-6 HSP-8-3H HHSP-3-7 HSP-3-11 HSP-5-2 HSP-5-11 HSP-6-6 HSP-8-3H
La 16.50 14.90 22.10 15.60 21.0 3.55 La Yb y 0.90 0.81 3.48 2.25 4.28 1.09
Ce 42.20  37.50 49.00 34.50 48.70 9.24 OEu 0.01 0.01 0.04 0.08 0.10 0.12
Pr 6.11 5.46 6.26 4.70 4.9 1.58 Y 112.00 123.00 40.60 44.20 30.20 22.40
Nd 25.90 24.10 24.30 19.70 13.10 8.93 Zr 102.00 104.00 110.00 117.00 110.00 136.00
Sm 10.10 9.60 6.33 5.76 2.48 3.10 Hf 8.52 8.38 5.69 5.74 5.15 4.99
Eu 0.03 0.03 0.09 0.16 0.10 0.12 K** 3.62 4.31 6.57 6.58 0.028 0.25
Gd 11.10  10.90 6.21 6.24 3.52 3.03 Ti 103.00 27.20 529.00 1139.00 718.00 834.00
Tb 2.34 2.38 1.12 1.17 0.67 0.60 P 23.20 17.80 55.30 170.00 98.10 169.00
Dy 15.70  16.10 6.87 7.46 4.53 3.65 Rb 699.00 842.00 694.00 592.00 5.32 33.30
Ho 3.18 3.29 1.40 1.51 0.95 0.73 Sr 12.40  15.60 39.40 85.60 20.10 5.97
Er 10.60  11.10 4.33 4.69 3.19 2.27 Nb 87.20 97.60 47.70 48.40 43.10 26.50
Tm 1.78 1.86 0.65 0.71 0.51 0.35 Ba 9.20 11.10 69.2 86.8 2.17 3.83
Yb 13.10 13.20 4.55 4.97 3.52 2.33 Ta 17.30  18.30 4.85 4.65 4.14 2.84
Lu 1.98 2.05 0.67 0.76 0.53 0.33 Th 39.10 41.80 40.30 35.90 15.80 26.60
SREE 160.62 152.47 133.88 107.93 107.70 39.81 U 31.70  16.30 12.00 12.50 12.30 3.62
LREE HREE® 1.69 1.50 4.19 2.92 5.18 2.00
1 % DZ T0223-2001 JY T015-1996

ICP-AES TJA-IRIS ICP-MS  X-series| RSD<10%
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Fig. 3 Chondrite-normalized REE diagrams A and primitive-mantle-normalized trace element spidergrams for granodiorite

porphyry quartz porphyry and skarn from Huangshaping normalized chondrite and MORB after Sun et al.
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