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Abstract The Huachanggou volcanic rocks in Southwest Shaanxi are mainly dacite ( ~90vol%) structurally interlayered with
basalt tectonic lenses ( ~10vol%) . The basalts have SiO, contents of 43.6% ~54.7% characterized by low contents of K and Ti

and high contents of Na and Mg. Their REE concentrations range 24 x 10 ™° ~29 x 10 ~® with slightly enriched LREE and MREE and
slightly positive Eu and Sr anomalies. They show positive Rb and Ba anomalies and negative Nb and Zr anomalies and yield ( La/
Yb) y Th/Yb Th/Nb Nb/La and Hf/Th ratios of 1.81 ~2.87 0.19 ~0.23 0.11 ~0.2 0.26 ~0.7 and 0.50 ~ 0. 67

respectively resembling the characteristics of sub-alkaline arc basalts. The dacites have SiO, contents of 59.5% ~ 72.3% REE
concentrations of 116 x 10™® ~ 187 x 10 "® and negative Eu anomalies and are rich in LILE (e. g. Rb Ba Th and K)  but depleted
in HFSE (e. g Nb P Tiand Ta) similar to the volcanic rocks developed in volcanic arcs. The basalt sample yields zircon SHRIMP
U-Pb age of 801.7 +4. 7Ma ( MSWD =1. 18; n=12); which is same to the zircon LAICP-MS U-Pb age of 802. 1 £5. 3Ma ( MSWD
=1.02; n=19) obtained from the dacite. Hence the volcanic rocks at Huachanggou area constitute a sub-alkaline basalt-to-dacite
suite which suggests that there existed a southward subduction of an oceanic plate beneath the Yangtze craton in Neoproterozoic; and the
Devonian sedimentary strata together with their structurally sandwiched slices of the Neoproterozic volcanic rocks form a tectonic

mélange resulted from Late Paleozoic-Iriassic suturing of the Miand.ue Ocean.
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Fig. 1 Geological map of the volcanic rocks at Huachanggou Au deposit Mian-Lue suture

( a) —tectonic map of China showing the location of the Qinling Orogen; ( b) <egional geological map showing Neoproterozoic intrusion distribution
and the location of the Huachanggou Au deposit ( after Dong et al.

2011) ; ( c¢) simplified geologic map of the Huachanggou Au deposit ( modified
after Zhou et al. 2011)

o (CL) SHRIMP U-Pb SHRIMP 11

Stern et al.
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P Q-
Fig.2  Photographs showing petrography of the Huachanggou volcanic rocks
( a) oliated basalt presents fuchsia and dark green; ( b) Huchsia basalt shows amygdaloidal structure amygdaloid bodies were sheared to eyeball
shaped; ( c¢) fault contact between intermediatefelsic and basalt ( dashed line) the lineations of the two ( showed by solid line) were different; ( d) —
micrograph of basalt ( CPL) intersertal texture; ( €) -micrograph of basalt ( CPL) showing ductile deformation grains refinement fine-grained Ab
aggregates in the lens—shaped distribution while fine—grained Hm and Ep banded distribution; ( f) <intermediate{felsic volcanic rocks experienced
ductile deformation phenocrysts are composed of Pl and Q while matrix consists Q and Ms ( CPL) . Ab-albite; Cc-ealcite; Ep-epidote; Hm-hematite;
Ms-muscovite; Mt-magnetite; Pl-plagioclase; Q-quartz
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1 (wi%) (x107°%)
Table 1 Major elements ( wt%) and trace elements ( x 10 °) composition of the Huachanggou volcanic rocks
1150282 H415043 1150289 1150284 1150467 111041 H-P2T H-P241 H-P243
Si0, 53.76 43.63 47.12 46.28 59.51 66. 44 70.37 71.35 72.35
Al, O, 13.26 12. 84 14. 04 11.75 16.33 15.37 13.07 15.12 11.74
Fe,0," 9.8 9.6 8.4 10.7 6.0 4.3 4.7 2.8 5.1
CaO 5.43 7.77 6. 60 5.46 1. 80 0. 81 0. 66 0. 06 0. 64
MgO 4.12 5.71 3.76 4.27 2.26 1.45 1.82 1.03 1.70
Na, O 4.11 4.72 4. 60 3.61 1.83 2.77 1.96 1.02 0. 68
K,O 0.11 0.28 0.98 1.03 4.16 3.34 2.73 5.81 3.13
Cr, 05 0.03 0.02 0.03 0.02 0.01 <0.01 0.01 0.01 <0.01
TiO, 0.74 0.85 0.70 0.92 0.70 0.46 0.49 0.33 0.55
MnO 0.21 0.23 0.18 0.21 0.13 0.11 0.19 0.07 0.35
P, 05 0. 08 0.04 0.41 0.11 0.14 0.09 0.10 0.05 0.12
SrO <0.01 0.01 0.01 <0.01 0.02 0.01 0.01 0.02 0.01
BaO 0.01 0.01 0.02 0.01 0.05 0.05 0.05 0.15 0.05
LOI 6.74 12.9 12.9 14.1 6. 98 4.53 4.03 2.22 3.53
Total 98. 37 98. 58 99. 39 98. 45 99. 94 99.7 100. 15 100. 05 99.92
La 3.2 2.4 4.2 2.8 28.3 23.3 19.2 30.8 35.3
Ce 7.19 6.25 8.30 7.64 67.30 51.50 53.80 62.20 74.10
Pr 1. 16 1.01 1.35 1.29 6.79 6.20 4.61 7.6 8. 86
Nd 5.7 5.3 6.3 6.9 27.0 24.0 17.1 29.0 34.7
Sm 1.92 1.81 1. 86 2.34 5.70 5.84 3.89 6.35 7.29
Eu 0.71 0.63 0.72 0.70 1.12 1.15 0.97 1.41 1.37
Gd 2.22 1.82 1.93 2.09 5. 68 6. 48 3.99 6.25 6.76
Th 0.41 0.33 0.33 0.35 0.96 1.22 0.73 0.95 1.05
Dy 2.49 1.96 1.90 1.83 5.86 8. 18 4.72 5.65 6.71
Ho 0.51 0.39 0.38 0.34 1.22 1.75 0.98 1.21 1.36
Er 1. 41 1. 08 1.09 0.99 3.52 5.03 2.84 3.47 4.24
Tm 0.20 0.16 0.16 0.15 0.47 0. 64 0.38 0.55 0. 66
Yb 1.27 1. 04 1.05 1.01 3.34 4.79 2.73 3.31 4.19
Lu 0.19 0.15 0.17 0.17 0.50 0.73 0.44 0.53 0. 66
Y 12.0 9.2 10.2 8.1 30. 8 37.1 33.3 46.4 25.3
Rb 6.4 16.2 42.9 53.2 139.5 105.5 86.5 175.5 95.1
Ba 120 120 170 90 424 492 493 1390 506
Th 0.3 0.2 0.2 0.2 10. 1 10.7 10.2 11.9 9.7
U 0.1 0.1 0.1 <0.1 2.0 2.2 1.3 2.1 1.2
Nb 1.5 1.7 1.1 1.0 12.7 11.5 9.8 15.3 9.6
Zr 42 27 22 21 199 201 134 182 132
Hf 0.2 0.1 0.1 0.1 5.6 6.1 4.0 6.0 3.9
Ta 0.1 0.1 0.1 0.1 0.9 1.0 0.9 1.4 0.9
Sr 115.5 259.0 160. 5 103.5 86. 6 34.1 17.4 20.5 12.5
Cr 107 93 141 67 60 20 50 10 40
Ni 61.8 64.0 60. 8 71.5 35.0 21.0 37.0 10.0 36.0
\ 186 208 91 162 100 53 71 28 103
Pb 2.2 2.5 1.7 1.2 11.0 11.0 12.0 10.0 10.0
La/Yb 1. 81 1. 66 2.87 1.99 6. 08 3.49 5.04 6.67 6. 04
Sr/Y 9.63 28. 15 15.74 12.78 2.81 0.92 0.52 0.44 0.49
TiO, 0.33% ~0.70% o
(3 o
Si0, o Zr/TiO,Nb/Y ( Daly ) ( Daly 1925)
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Fig.4  Chondrite-normalized REE patterns and primitive mantle normalized trace element patterns of the Huachanggou volcanic
rocks ( data of chondrite and primitive mantle after Sun and McDonough 1989)

(a b) -basalt; (¢ d) -dacite
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2 SHRIMP U-Ph
Table 2 Zircon SHRIMP data of the basalt
207 207 206 208 *ph
( x IL(J) -6 % % % err Ffljj % err WPS) % err % % err 28y lo err
Age( Ma)
w24 1762.5 22.8 0.10314 0.59 1.51933 0.78 0. 10684 0.52 0. 03989 1.55 654. 4 3.2 U
w22 187. 67 2.2 0.16310 0.57 9. 47652 0.95 0.42141 0.76 0. 11036 1.31 2266.9 14.5
w23 41.00 1.0 0. 06774 3.24 1. 27140 3.55 0. 13612 1.45 0. 04209 2.70 822.7 11.2
w24 25.36 1.0 0. 16952 1.43 11.32937 2.24 0. 48471 1.73 0. 13345 2.48 2547.17 36.3
w25 132. 12 1.3 0. 06394 3.09 1. 15786 3.42 0. 13134 1.48 0. 04105 2.22 795.5 11.1
W26 121. 74 0.9 0. 06796 1. 89 1. 23196 2.35 0. 13148 1.39 0. 04058 1. 88 796. 3 10. 4
w27 56.42 1.1 0. 06439 3.93 1.17730  4.14 0. 13260 1.31 0. 04087 2.47 802.7 9.9
w28 84.90 0.8 0. 06858 6.01 1. 23686 6. 13 0. 13081 1. 19 0. 04525 1.91 792.5 8.9
w29 264.31 1.3 0. 06723 1.37 1.22718 1.54 0. 13239 0.71 0. 04070 1.26 801.5 5.4
w240 168. 26 1.4 0. 06620 2.44 1. 19750 2.58 0. 13119 0.85 0. 03981 1.59 794.7 6.4
w241 36. 20 0.3 0. 05556 5.24 1. 01060 5.47 0.13191 1.57 0. 04058 2.23 798. 8 11.8
w242 86. 29 0.9 0. 06556 2.38 1. 20462 2.62 0. 13326 1.09 0. 04144 1. 88 806. 4 8.3
w243 80. 52 0.8 0. 06467 2.92 1. 18153 3.14 0. 13250 1. 15 0.04108 1.96 802. 1 8.7
w244 132. 64 1.6 0. 06734 2.06 1.29195 2.26 0. 13914 0.92 0. 04152 1.84 839.8 7.3
W25 92. 67 1.3 0. 06310 3.48 1. 18203 3.64  0.13587 1.08 0. 04204 2.09 821.3 8.3
w246 19.95 0.9 0. 06592 5.81 1. 27902 6.17 0. 14072 2.07 0. 04190 3.81 848.7 16.5
w247 124. 00 0.9 0. 06683 2.37 1.21079 2.56 0. 13139 0.97 0. 03971 1. 63 795. 8 7.3
w248 223.28 1.3 0. 06542 1.95 1. 22045 2.09 0. 13531 0.77 0. 04137 1. 44 818. 1 5.9 U
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Fig.5 CL images of zircons in Huachanggou volcanic rocks and spot sit

(a) -CL images of zircon grains from the basalt; ( b) -CL images of zircon grains from the dacite
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Fig.6 Zircon UPb concordia plots and recalculated weighted mean **Ph/** U ages for the Huachanggou volcanic rocks
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( 1b)
( Yan et al. 2003 2004; Druschke et al. 2006;
Xiao et al. 2007; 2009) . - ( Ling
et al. 2002; Zhou et al. 2002; Dong et al. 2011) .
( 2002b) | ( 1997,
2002a) o
840 ~ 750Ma
(Zhou et al. 2002; Dong et al. 2011) .
7
(1)
(2) :801.7 =

4.7Ma  802.1 +5.3Ma.
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