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Fig.1 Regional tectonic position of the Huangshaping polymetallic ore deposit (modified after Yao Junming, 2005)
1—-Study area; 2—Granite; 3—Granodiorite; 4—Fault
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Fig. 2 Geological tectonic sketch map of the Huangshaping polymetallic ore deposit (A ) (modified after

Zhong Zhengchun,1996) and geological map of =56 m level (B)
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Table 1 Major and trace elements of skarn in the Huangshaping W—Mo polymetallic deposit

Bl
Sio,
ALOs
Fe, 05
FeO
MgO
CaO
Na,O
K;O
MnO
TiO;,
P,0s
LOI
Total

Rb
Sr

Zr
Nb
Cs

Pr
Nd
Sm
Eu
Gd

Dy
Ho
Er
Tm
Yb
Lu

Ta

HREE
LREE /HREE
> REE
(La/Lu)
(La/Sm
(Gd/Yb)x
& Bu
8 Ce

4394
408
158

6
123
2558
052
11
0.66
0.17
0.022
545

99.102
411
248
169
155
585
282
443
211
539
6.98
249
6.17

0.098
402
0.828
464
0.707
224
0433
325
0475
283
434
6.62
6.25
113.15
1659
6.82

129.74
476
221
1.02
0.06
1.08

HSP3-6  HSP3-7

76.2

12.32
0.19
0.39
0.27
<0.004
0.015
4.79

2.11
70.9
10.5
853
6.15
0.304
0.123
28
74.7
10.8
40.6
142
0.039
123
3.09
19.9
353
11.7
229
164
249
14.3
0.042
5.65
3.65
168.34
71.70
2.35
240.04
121
127
0.62
0.01
1.05

HSP3-11

394
254
2111
745
143
24.61
021
11
053
0014
0016
7.64
98.41
404

HSP3-13

2877
26
275
10.1
371
2543
0.17
0.68
093
0.048
0.02
935
99.958
10.1
390
99.6
307
202
42
10
968
212
241
697
144
0.069
0.794
0.164
0.949
0.142
0461
0.081
0.69
0.088
19.1
0.117
161
381
4177
337
12.40
4514
11.79
434
095
0.18
1.05

HSP3-15

535
249
15.22
9.1
1.34
15.86
0.096
1.1

HSP3-16

64.64
1.1
13.46
5.05
0.5
12.21
0.053
0.2
0.4
<0.004
0.012
7.08

4.65
883

4.94
2.1
0.885
221
8.87
23
2.96
9.66
291
0.013
1.69
0.426
2.62
0.382
1.3
0.272
213
0.327
7.6
0.015
0.816
1.73
47.41
9.15
5.18
56.56
291
1.97
0.66
0.02
1.10

HSP3-19

324
2.96
34.84
14.9
145
18.03
0.068
1.26
0.8
0.005
0.012
792
106.725
6.62
654
13.1
446
125
8.61
183
12.7
352
4.58
122
2.58
0.017
1.33
0.264
1.58
0.247
0.773
0.178
1.52
0.225
14.4
0.344
1.74
3.04
67.28
6.12
11.00
73.39
6.05
3.18
0.72
0.03
1.13

HSP3-21

81.37
1.09
591
445
058
387

0079
0.16
038

0.029

0016
571

97.934
8.66
69.6
27
726
282

0459
0464
144
349
406
115
262
0011
1.69
0369
212
0358
112
0225
1.79
027
133
0.995
299
538
67.49
794
8.50
7543
572
355
078
001
1.10

HSP3-23

87.18
056
0381
06
0.093
6.02
0.076
0.12
0.15
0.036
0.019
345
95,664
253
226
183
148
244
0.864
0.041
385
954

50.4
16.8
0.018
16.9
393
24.5
429
14.5
2.59
185
275
17.8
0.371
545
52
214.12
87.96
243
302.08
1.50
1.48
0.76
0.003
1.04

TE, EEITR A%, U TTR AL 107,
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Table 2 Major and trace elements of rock mass and wall rocks in the Huangshaping W-Mo polymetallic deposit

FEh S HSP3-2 HSP3-3 HSP3-9 HSP3-41 HSP4-7 HSP3-34  HSP3-35 HSP4-11  HSP4-12
Atk RBES  fERBEE fERBEn JERBEE fERBES KE Kis K Wt
SiO, 72.73 73.39 76.51 75.23 71.82 4.67 1.06 3.02 1.98
AL Os 13.56 132 11.5 12.96 13.28 1.51 0.094 0.25 0.26
Fe,0s 2.16 242 1.66 0.95 1.1 2.58 0.84 342 4.04
FeO 1.9 2 14 0.85 0.8 12 0.35 2.5 1.9
MgO 0.29 0.23 0.42 0.026 0.34 19.48 1.06 3.74 0.89
CaO 0.9 0.95 1.25 0.7 3.29 3173 53.86 47.23 53.24
Na,O 2.83 2.59 03 471 2.16 0.12 0.053 0.13 0.12
K:O0 5.15 4.81 45 5.08 722 04 0.023 0.026 0.031
MnO 0.1 0.11 0.08 0.04 0.02 0.17 0.15 0.21 0.42
TiO;, 0.02 0.018 0.018 0.028 0.056 0.068 <0.004 <0.004 0.011
P,0;s 0.008 0.01 0.01 0.009 0.015 0.013 0.008 0.009 0.009
LOI 1.96 2.01 3.37 <0.10 049 38.6 42.33 4141 3845
Total 99.648 99.728 97.648 100.583 100.101 61941 62.901

Ba 4.78 5.04 26 2.31 25.1 459 1.73 2.38 3.11
Rb 1084 921 974 524 465 63.7 3.38 0.56 2.24

Sr 219 224 35.6 5.82 31.2 414 154 114 109

Y 152 133 109 138 40.1 1.48 0.649 2.86 2.05

Zr 286 256 225 194 280 20.2 1.62 1.61 5.71
Nb 91.6 939 84.2 724 45.1 1.18 047 0.146 0.14
Cs 385 34.5 26 12 7.25 243 0.291 0.159 0.19
La 19.2 183 152 154 18.2 1.56 0.734 1.75 1.58
Ce 47.1 44.6 36.7 377 38.7 3.19 1.37 342 2.86
Pr 6.66 6.2 5.01 532 479 0.441 0.191 0.451 0.458
Nd 276 263 21 22.7 18.5 1.27 0.542 1.66 1.35
Sm 10.2 104 7.03 8.6 5.07 0.277 0.094 0.316 0.22
Eu 0.012 0.016 0.013 0.009 0.06 0.048 0.015 0.063 0.102
Gd 12 113 8.49 113 49 0.285 0.097 0.346 0.292
Tb 3.01 2.76 2.13 2.81 1.06 0.047 0.015 0.064 0.048
Dy 20.2 18.6 15.6 189 6.68 0.267 0.074 0.434 0.296
Ho 421 3.62 3.33 3.69 1.31 0.046 0.024 0.083 0.063
Er 142 11.8 11.8 12.9 4.16 0.174 0.054 0.285 0.167
Tm 2.57 2.02 2.33 2.19 0.757 0.031 0.008 0.044 0.021
Yb 17.6 144 159 14.9 5.03 0.199 0.075 0.245 0.147
Lu 2.81 2.25 2.67 23 0.873 0.034 0.007 0.042 0.019
Hf 184 17.5 204 18.8 10.4 0.598 0.89 0.056 3.78
Ta 16 18.8 135 6.59 497 0.087 0.342 0.004 0.152
Th 423 443 36.7 427 383 0.646 0.123 0.058 0.23

U 29 312 23.1 26.2 153 1.64 1.09 0.953 2.3
LREE 110.77 105.82 84.95 89.73 85.32 6.79 295 7.66 6.57
HREE 76.60 66.75 62.25 68.99 2477 1.08 0.35 1.54 1.05
LREE /HREE 145 1.59 1.36 1.30 344 6.27 8.32 4.96 6.24
~REE 339.37 305.57 256.20 296.72 150.19 9.35 3.95 12.06 9.67

( La/Lu)x 0.73 0.87 0.61 0.72 223 492 11.24 4.47 8.91
(La/Sm)y 1.22 1.14 1.40 1.16 232 3.64 5.04 3.58 4.64
(Gd/'Yb)x 0.56 0.65 0.44 0.63 0.81 1.18 1.07 1.17 1.64
8 Eu 0.003 0.004 0.01 0.003 0.04 0.52 0.48 0.58 1.23

5 Ce 1.02 1.02 1.03 1.02 0.99 0.93 0.88 0.92 0.81

T TR ITR A %, B ITR AL 107,
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Table 3 Re-Os isotope composition of molybdenite in skarn from the Huangshaping polymetallic deposit

wre/(n gg™) w @ os/(ng.g") w (*TRe)(ug.g™) w (‘FRe)/(ng.g™) R4 Ma
A 44 o N o AN o AT o AT o AT
W fE \ e fE \ e fE \ W e fE \ e fE )
S S & JE W JE S
HSC-28 2.702 0.039 0.0048 0.0008 1.698 0.024 4.427 0.043 156.3 3.0
HSP-129-11 1.639 0.023 0.0160 0.0006 1.030 0.014 2.701 0.024 157.2 2.9
HSC-16 8.718 0.092 0.0062 0.0044 5479 0.058 14.50 0.12 158.7 2.5
HSC-19 6.113 0.057 0.0015 0.0008 3.842 0.036 10.07 0.09 157.1 2.4
HSC-25 7477 0.058 0.0003 0.0015 4.700 0.036 12.48 0.11 159.2 2.3
HSC-31 7.372 0.087 0.0140 0.0021 4.634 0.054 12.12 0.10 156.8 2.6
HSC-32 1.241 0.010 0.0118 0.0021 0.7800 0.0061 2.029 0.016 155.9 2.2
163
16
161
12k
= 159 —
50 ;
jczh Ma
£ ¢t 157
S 8
)
= 155
4+
Age=158.4+1.3Ma
InitialOs ng/g=-0.0320.030 153 Mean=157.35£0.93Ma[0.59%]93% conf
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Fig.5 Isochron diagram and weight average of model age of Re—Os isotope for molybdenite in skarn from the

Huangshaping polymetallic deposit
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Table 4 Statistics of diagenetic age and mineralization age of the
Huangshaping polymetallic deposit
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Skarn geochemistry of the Huangshaping W—Mo polymetallic deposit in
Hunan and its geological significance

QI Fan—yu', ZHANG Zhi"?, ZHU Xin—you’, LI Yong—sheng',
ZHEN Shi—min', GONG Fan—ying', GONG Xiao—dong', HE Peng'

(1. School of Earth & Resources, China University of Geosciences, Beijing 100083, China;2. Development and Research Center, China Geological
Survey, Beijing 100037, China; 3. Beijing Institute of Geology and Mineral Resources, Beijing 100012, China)

Abstract; The Hangshaping large—size W—Mo polymetallic ore deposit lies in the Nanling metallogenic belt. The
authros chose the skarn as well as wall rocks (limestone and marble )and ?granite porphyry related to the skarn to
conduct component analysis. The result shows that the major elements (Fe, Al, Mg and Si) migrated between the
granite porphyry and the skarn, and the content of SiO, shows linear descending relationship with the content of
MgO, MnO, CaO and Fe,O;+FeO in the skarn. The skarn is enriched in LREE and depleted in HREE, with
obvious Eu negative anomalies. The granite porphyry has the same REE distribution patterns as the skarn. The
precise Re—Os dating of the molybdenite from skarn—type ore yielded an ore —forming age of 158.41+1.3 Ma.
which is the same as the age of the granite porphyry, suggesting their relationship in petrogenesis. The poorly—
developed Ce anomalies in skarn rocks imply that the fluids for the formation of skarn were mainly derived from
the magma and mixed with meteoric water. Combined with the geochemical characteristics of different rocks,
intense differentiation of LREE and HREE and Eu negative anomalies, the authors infer that the skarn in the
Huangshaping ore deposit was formed by fluid metasomatism.

Key words: geochemistry ; Eu anomaly ; metasomatism ; skarn ; Huangshaping ore deposit; Nanling
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