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Abstract

The Wangu Gold Deposit is located in the northwestern part of the Changsha-Pingjiang gold belt in
northeastern Hunan. It is hosted in the metamorphic slate of the Neoproterozoic Lengjiaxi Group
and is jointly controlled by NE-trending deep faults and approximately EW-trending ductile shear
zones. With gold resources totaling approximately 85 tons, the deposit mainly exhibits quartz-sul-
fide veins, altered rock and tectonic breccia-type mineralization. Based on field geological work and
microscopic petrographic observations, the hydrothermal process in this deposit can be divided
into three stages: (1) quartz-scheelite stage (pre-gold); (2) quartz-sulfide-gold stage (syn-gold); and
(3) quartz-carbonate stage (post-gold). Scheelite is a product of the early hydrothermal process in
the Wangu Gold Deposit, appearing yellowish-white and attached to milky quartz veins. Based on
microscopic and cathodoluminescence (CL) structural characteristics, the scheelite can be divided
into two generations: (1) Sch1, which formed earlier and is widely distributed, exhibiting relatively
weak CL intensity; and (2) Sch2, which formed later and is less abundant, showing slightly stronger
CL intensity. Microscale in-situ trace element analyses reveal that both generations of scheelite ex-
hibit §Eu > 1 and éCe > 1, with rare earth element (REE) distribution patterns showing significant
positive Eu anomalies. These features indicate that both generations precipitated in a reducing en-
vironment, with the oxygen fugacity during the formation of Sch2 being higher than that of Sch1.
The scheelite crystals in the Wangu Gold Deposit have smooth surfaces with no oscillatory zoning.
They are characterized by high Sr content, low Mo content, and REE distribution patterns associated
with metamorphic fluids. These features are consistent with the geochemical behavior of metamor-
phic-origin scheelite found in typical global orogenic gold deposits. In summary, the geochemical
composition of the scheelite in the Wangu Gold Deposit supports the interpretation that the tung-
sten mineralization fluid primarily originated from deep-seated metamorphic fluids.
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Figure 1. (a) Structural location of the Jiangnan Orogenic belt; (b) Regional geological map of Changsha-Pingjiang Gold Belt
(according to [11])
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Figure 2. Geological map of the Wangu Gold Deposit (according to [21])
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Figure 3. (a) Field photos of scheelite; (b) quartz-scheelite veins under fluorescent lamps; (c) Microscopic photo-
graphs of scheelite ore; (d) CL photograph of scheelite; Abbreviation: Apy: Arsenopyrite; Qtz: Quartz; Sch: Scheelite
3.(a) BEEYEIINRR; (b) KA THARX - BT k; (o) BRI EMRTRA; (d) ABITFARLL
BE; #4945 : Apy: S8; Qtz: AZHE; Sch: BHIEH
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FASH 2 MHME TR O EIE(LE 1. K 4). A8 & Sr &8, Hr Schl 4 3453~5425
ppm (*F-3) 4686 ppm), Sch2 >4 3590~5364 ppm (*F-#4 4325 ppm); Mo F &K A H/>, Schl 4 bdl-0.14 (*F
1 0.0476 ppm), Sch2 A4 bd1-0.084 (*F-#5 0.045 ppm); Na & & 5K, Schl A 0.37~117.76 ppm (K314 24.59
ppm), Schl 24 1.93~18.66 ppm(°F-¥J°4 6.84 ppm); Schl HJ REE & &4 20.05~60.46 ppm (1474 38.23
ppm), Sch2 ff] REE & &4 7.54~22.02 ppm (*F-¥J°4 13.33 ppm); Schl 1Y & &N 19.9~63.2 ppm (P3N
41.1 ppm), Sch2 fJY &4 10.6~20.8 ppm (*F¥I4 15.6 ppm).

Table 1. Trace elements of different generations scheelite in the Wangu gold deposit (ppm)

F 1. FEEN RTRIHK BB & T = (ppm)

AR Schil Sch1 Schl Schil Schil Sch1l Schil Sch1 Schl
Na 5.16 16.0 44.7 6.57 2.07 0.37 10.07 118 274
Mn 1.58 0.82 1.25 0.86 0.48 0.90 1.68 0.82 1.22
Sr 4909 4924 5254 5245 5425 5206 3795 3453 3853
Nb 1.85 1.80 2.22 1.79 1.67 1.85 2.18 2.08 1.86
Mo bdl 0.11 bdl bdl bdl bdl 0.14 0.050 0.11
Y 53.4 47.4 35.6 24.7 20.4 19.9 59.3 63.2 40.4
La 0.83 0.73 0.68 0.56 0.59 0.56 0.58 0.61 0.98
Ce 3.56 3.14 2.67 2.46 2.03 2.12 2.95 3.79 3.50
Pr 0.73 0.63 0.55 0.48 0.39 0.32 0.69 0.92 0.53
Nd 4.66 4.57 4.57 3.23 2.09 2.13 5.12 5.86 3.11
Sm 3.98 3.67 4.13 2.39 1.73 1.93 5.27 5.11 1.97
Eu 9.63 10.3 7.17 4.18 3.66 3.95 8.91 8.86 7.44
Gd 5.20 5.18 6.75 4.28 2.75 3.04 11.1 8.38 4.15
Tb 0.81 0.66 0.99 0.64 0.45 0.45 1.89 1.45 0.62
Dy 438 4.45 5.48 3.66 2.57 2.70 11.5 8.89 3.63
Ho 0.77 0.73 0.98 0.68 0.50 0.51 2.11 1.58 0.75
Er 2.53 2.42 2.57 1.99 1.46 1.49 5.45 4.59 2.20
Tm 0.47 0.45 0.41 0.27 0.23 0.22 0.70 0.68 0.40
Yb 3.65 3.34 2.18 1.68 1.43 1.28 3.71 3.89 2.95
Lu 0.47 0.44 0.30 0.18 0.18 0.16 0.41 0.43 0.35

REE 41.68 40.65 39.44 26.67 20.05 20.85 60.46 55.04 32.57
6] 2.88 2.71 1.16 0.55 0.95 0.84 0.48 1.77 1.63
Th 0.20 0.16 0.15 0.10 0.12 0.11 0.030 0.21 0.35

Pb 23.3234  20.2387 bdl 12.8116 12.5192 11.4648 10.3376 13.3852 18.325
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s
AR Sch1 Sch1 Sch2 Sch2 Sch2 Sch2 Sch2 Sch2 Sch2
Na 20.4 19.9 2.52 2.39 18.7 6.54 10.8 1.93 5.01
Mn 2.68 1.58 1.49 0.42 0.73 0.72 1.06 1.98 1.11
Sr 4592 4468 3590 3782 4256 4333 4794 4149 5364
Nb 1.89 2.16 2.03 2.03 2.04 2.00 1.82 1.88 1.92
Mo 0.11 bdl bdl bdl bdl bdl 0.026 0.084 0.025
Y 55.8 32.4 10.6 12.4 20.8 17.3 15.5 115 20.8
La 0.92 0.69 0.61 0.53 0.49 0.29 0.71 0.58 0.58
Ce 3.89 243 1.23 1.37 1.65 1.51 1.84 1.31 2.15
Pr 0.79 0.48 0.18 0.19 0.25 0.31 0.25 0.16 0.41
Nd 5.37 3.31 0.60 0.75 1.54 2.41 0.94 0.64 2.13
Sm 457 2.61 0.28 0.26 1.08 1.77 0.31 0.29 1.86
Eu 115 11.0 0.82 1.09 2.64 3.52 2.65 0.67 428
Gd 7.21 3.81 0.55 0.83 2.00 2.93 1.05 0.70 2.98
Tb 1.03 0.52 0.12 0.14 0.33 0.49 0.18 0.13 0.49
Dy 5.73 3.17 0.99 1.21 2.01 2.64 1.50 1.11 2.98
Ho 1.02 0.59 0.23 0.24 0.42 0.46 0.31 0.22 0.56
Er 3.16 1.78 0.70 0.85 1.28 1.23 1.11 0.83 1.64
Tm 0.51 0.33 0.14 0.13 0.24 0.19 0.15 0.17 0.22
Yb 3.79 2.12 0.97 1.00 1.49 1.18 1.18 1.02 1.55
Lu 0.54 0.26 0.14 0.14 0.22 0.13 0.16 0.13 0.19
REE 50.01 33.09 7.54 8.73 15.65 19.08 12.34 7.97 22.02
U 2.45 1.66 0.34 0.37 0.85 0.015 0.53 0.34 0.92
Th 0.32 0.13 0.055 0.075 0.12 0.012 0.065 0.049 0.11
Pb 24.823  20.0653 155277  17.039  26.0597  8.6786 bdl bdl 12.0097

: bdl KT AR
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Figure 4. The content of trace elements in different generations of scheelite deposits in the Wangu Gold Deposit
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Figure 5. Diagram of rare earth distribution patterns of different generations in scheelite deposits of the Wangu Gold Deposit
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Figure 6. Illustration of trace elements related to scheelite in the Wangu Gold Deposit (a, b after [7]; d after [32])
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