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Petrology and geochemical characteristics of felsic dykes in the Qiuwangchong
gold deposit, central Hunan, and their geological significance
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Abstract: Some felsic dykes have been discovered in recent years in the Qiuwangchong mining area, located in the
eastern part of the EW-striking Baimashan-Ziyunshan metallogenic belt in central Hunan. Petrology and whole-rock
geochemistry of these felsic dykes were studied in this paper. It is revealed that these dykes, lithologically, are
mainly composed of porphyritic granite, tourmaline-bearing granite and graphic granite. In terms of geochemical
characteristics of elements, these dykes in the Qiuwangchong deposit belong to the metaluminous to weakly peralu-
minous, calc-alkaline granite, and exhibit Si- and alkaline- enrichment signature. All dykes are rich in K, Rb,
Th, U, Ce, Nd, Zr and Hf, but obviously depleted in Ba, Sr, P and Ti. In general, the total REE concentrations
in these dykes are relatively low, and no obvious fractionation took place between LREE and HREE. All dykes are

characterized by HREE-enrichment, with an extremely obvious negative Eu anomaly. Based on the discrimination
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diagrams of petrogenetic types and tectonic setting, in combination with previous studies for regional dykes, it is

concluded that the dykes in this study belong to the highly-fractionated I-type granite, which was emplaced under

the post-orogenetic extensional tectonic background. According to geological data in the study area and its adjacent

areas, it can be concluded that these dykes are spatially associated with gold mineralization, and they are indicative

of ore genesis and the further prospecting for gold mineralization in the study area.
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Fig. 1 Geological sketch map of the Qiuwangchong gold deposit, central Hunan
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Fig. 2 Hand specimens and microscopic photographs of felsic dykes in the Qiuwangchong gold deposit ( mineral abbreviation after
Shen Qihan, 2009)
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a—hand specimens of porphyritic granite; b—polysynthetic twin of plagioclase ( + ); c—polysynthetic twin of plagioclase and xenomorphic granular

quartz ( +); d—hand specimens of tourmaline-bearing granite; e—polysynthetic twin of plagioclase and prismatic tourmaline ¢ + ) ; f—colored band

of tourmaline ( + ); g—hand specimens of hebraic granite; h—graphic texture formed by quartz and potassium feldspar ( + ); i—graphic texture

formed by quartz and potassium feldspar ¢ + ) ; Pl—plagioclase; Kfs—potassium feldspar; Qtz—quartz; Tur—tourmaline
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Table 1 Major element compositions of felsic dykes in the Qiuwangchong gold deposit
LBEIRAE B THRAAER S N HEALK A
P THME
QWC-1-1  QWC-1-2 QWC-1-3  QWC-14 QWC-1-5 QWC-2 QWC-3-1 QWC-3-2 QWC3-3 QWwWC-34
Si0, 73.99 72.45 76.93 76.71 75.78 74.89 75.55 77.93 80.09 84.52 76.88
TiO, <0.01 <0.01 0.02 0.01 0.02 0.01 0.01 0.01 0.01 <0.01
Al, 04 14.05 14.92 12.99 12.93 13.34 14.12 12.34 11.78 10. 94 8.37 12.58
TFe, 05 0.53 0.35 0.88 0.84 1.17 0.93 0.57 0.53 0.38 0.49 0.67
MnO 0.02 0.02 0.02 0.02 0.05 0.09 0.02 0.01 0.01 0.01 0.03
MgO 0.03 0.04 0.07 0.06 0.07 0.03 0.07 0.06 0.05 0.05 0.05
CaO 0.11 0.12 0.46 0.52 0.51 0.44 1.02 0.57 0.25 0.42 0.44
Na, O 2.52 4.06 5.56 4.72 4.39 4.45 3.16 3.86 4.48 3.92 4.11
K,O0 8.59 6.98 1.95 3.14 3.88 3.56 5.60 3.93 2.51 1.26 4.14
P, 05 <0.01 0.01 <0.01 <0.01 <0.01 0.04 <0.01 <0.01 <0.01 <0.01
BaO 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01
Cr, 04 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
SO, <0.01 <0.01 0.01 0.01 <0.01 <0.01 0.05 0.11 0.06 0.02
SrO 0.01 0.01 <0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
LOI 0.38 0.41 0.50 0.46 0.33 0.48 1.06 0.50 0.41 0.53
Total 100. 28 99.41 99.43 99.46 99.59 99.63 99.12 99.55 99.28 99.19
A/CNK 1.03 1.03 1.07 1.07 1.08 1.18 0.94 1.01 1.04 0.98
A/NK 1.05 1.05 1.15 1.16 1.17 1.26 1.10 1.11 1.08 1.07
o 3.98 4.14 1.66 1.83 2.09 2.01 2.36 1.74 1.32 0.65 2.18
MALI 11.00 10.92 7.05 7.34 7.76 7.57 7.74 7.22 6.74 4.76
K,0 +Na,O 11.11 11.04 7.51 7.86 8.27 8.01 8.76 7.79 6.99 5.18 8.25
K,0/Na,0  3.41 1.72 0.35 0.67 0.88 0.80 1.77 1.02 0.56 0.32
DI 97.95 98.12 94.90 94.79 93.99 93.66 94.63 95.51 97.29 97.10

H: A/CNK = molarl Al,05/(Ca0 + Na, O + K,0)]; A/NK = molar[ Al,0,/(Na,0 + K,0)]; o = (Na,0 + K,0)2/(Si0, —43); MALI =
Na, O + K, 0~ CaO; DI =Q + Or + Ab + Ne + Le + Kp( CIPW)
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Table 2 Trace element and REE compositions of felsic dykes in the Qiuwangchong gold deposit
ABEARAE 5 5 THRAAER S N HACK A
o) M
QWC-1-1  QWC-12  QWC-1-3  QWC-14 QWC-1-5 QWC-2 QWC-3-1 QWC-3-2 QWC-3-3 QWC34
Li 1.59 1.66 2.26 2.38 6.30 23.20 3.24 6.63 8.48 29.20 8.49
Be 2.06 8.92 5.70 7.18 10.40 14.20 9.95 6.29 4.66 1.26 7.06
Cr 9.8 10.2 13.4 13.6 11.8 15.8 14.4 21.6 39.2 24.0 17.4
Co 0.282 0.021 0.116 0.046 0.086 0.045 0.158 0.200 0.109 0.278 0.134
Ni 0.879 0.274 0.597 0.451 0.735 0.251 0.434 0.278 0.315 0.866 0.508
Ga 10.7 15.8 16.0 15.6 18.2 20.4 12.7 12.1 9.6 7.4 13.9
Rb 790 561 120 231 348 659 292 227 105 46 338
Sr 7.66 5.20 2.34 3.01 3.02 1.84 11.00 9.96 15.30 13.10 7.24
Zr 6.9 32.6 114.0 99.2 73.5 46.2 34.9 59.8 65.4 42.7 57.5
Nb 5.89 15.40 36.30 15.30 15.10 18.20 9.80 8.86 9.62 7.11 14.16
Sn 8.03 5.23 12.30 14.70 18.20 25.30 4.59 5.91 4.23 2.69 10.12
Sh 1.22 3.06 1.14 1.48 2.32 5.97 0.67 0.67 0.71 0.82 1.81
Cs 25.5 19.0 6.55 20.8 50.0 213.0 9.1 8.6 3.7 3.4 36.0
Ba 33.1 77.5 24.5 26.9 39.3 5.3 33.2 38.2 153.0 93.9 52.5
Hf 0.82 4.54 6.56 5.44 4.47 3.21 1.82 3.58 3.69 2.57 3.67
Ta 1.85 3.53 3.28 2.67 4.48 5.78 1.33 2.49 3.15 2.63 3.12
Tl 4.31 3.31 0.93 1.65 2.09 4.17 1.84 1.38 0.73 0.32 93.4
Pb 62.6 14.9 184.0 26.2 37.6 14.2 40.1 45.2 5.9 5.5 43.6
Th 0.80 1.67 6.59 12.90 9.71 7.74 6.46 9.75 7.23 4.32 6.72
U 1.66 2.52 11.60 8.55 7.04 12.40 6.63 9.45 9.63 9.22 7.87
Rb/Sr 103.1 107.9 51.3 76.7 115.2 358.2 26.5 22.8 6.9 3.5 87.2
K/Rb 88.3 101.1 132.0 110.4 90.6 43.9 155.8 140.7 194.2 221.1 127.8
Zv/Hf 8.4 7.2 17.4 18.2 16.4 14.4 19.2 16.7 17.7 16.6 15.2
Nb/Ta 3.2 4.4 11.1 5.7 3.4 3.1 7.4 3.6 3.1 2.7 4.8
La 0.57 2.40 0.92 1.28 2.46 4.74 1.25 1.74 1.07 0.90 1.73
Ce 2.57 4.68 1.87 3.72 7.66 12.10 3.15 3.04 2.09 1.98 4.29
Pr 0.157 0.882 0.344 0.546 1.040 2.010 0.684 0.711 0. 466 0.319 0.716
Nd 0.64 3.54 1.57 2.56 4.54 8.19 3.81 3.34 2.27 1.41 3.19
Sm 0.29 1.55 0.80 1.45 2.10 2.87 2.79 1.73 1.13 0.66 1.54
Eu 0.008 0.017 0.009 0.020 0.027 0.013 0.074 0.073 0.055 0.040 0.034
Gd 0.40 2.26 1.49 2.44 2.90 2.58 5.13 2.48 1.63 1.00 2.23
Th 0.088 0.543 0.393 0.612 0.700 0.510 1.230 0.534 0.361 0.242 0.521
Dy 0.59 3.99 3.16 4.62 5.31 3.25 8.41 3.68 2.53 1.79 3.73
Ho 0.121 0.914 0.793 1.080 1.310 0.674 1.730 0.812 0.563 0.416 0.841
Er 0.35 3.04 2.65 3.48 4.58 2.22 5.01 2.59 1.78 1.35 2.71
Tm 0.057 0.562 0.456 0.583 0.872 0.435 0.814 0. 460 0.309 0.235 0.478
Yb 0.37 3.97 2.98 3.75 6.27 3.28 4.99 3.18 2.09 1.58 3.25
Lu 0.054 0.601 0.458 0.567 0.975 0.519 0.680 0.494 0.322 0.238 0.491
Y 4.14 31.50 20.30 29.70 39.10 21.50 55.00 23.90 16.10 11.90 25.31
SREE 10.4 60.5 38.2 56.4 79.8 64.9 94.8 48.8 32.8 24.1 51.1
LREE 4.2 13.1 5.5 9.6 17.8 29.9 11.8 10.6 7.1 5.3 11.5
HREE 6.2 47.4 32.7 46.8 62.0 35.0 83.0 38.1 25.7 18.8 39.6
LREE/HREE 0. 68 0.28 0.17 0.21 0.29 0.85 0.14 0.28 0.28 0.28 0.35
(La/Yh) 1.04 0.41 0.21 0.23 0.27 0.98 0.17 0.37 0.35 0.38 0.44
3Eu 0.08 0.03 0.02 0.03 0.03 0.01 0.06 0.11 0.12 0.15 0.07
d3Ce 2.02 0.75 0.78 1.04 1.12 0.92 0.80 0.64 0.69 0.87 0.96

(Whalen et al. , 1987; Wu et al. , 2002; A8 IG5, 2ERRAE L S R BRL 28 BR ) 50 B 9 ] i, A% X AR B ik
2007) . N T o3 0 T RUAR i, A JE R R 2l e
DR, AR K E b 4 X s i Mo B AT b Bk A0 s AR e — 20 o Ak i 7 ).
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Fig. 6 Spidergrams of the primitive mantle-normalized trace elements (a) and chondrite-normalized REE patterns (b) of felsic
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