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Zircon U-Pb isotopic geochronology, geochemistry and geological significance
of the quartz diorite porphyrite in Yangxie gold ore district, East Qinling

GE Zhanlin'*, GAO Yongbao'” ", ZHENG Yanrong', HAO Di', DONG Yangyang'
(1. Xtan Center of Mineral Resources Survey, China Geological Survey, Xian 710100, China; 2. School of Earth
Sciences and Resources, China University of Geosciences ( Beijing) , Beijing 100083, China; 3. Xian Center, China
Geological Survey, Key Laboratory for the Study of Focused Magmatism and Giant Ore Deposits, MNR, Xi‘an
710054, China)

Abstract; The middle-sized Yangxie gold deposit is a typical quartz-vein type gold deposit in Yangxie-Fengbeihe
area, East Qinling. Its mineralization is closely related to quartz diorite porphyrite, which has the characteristics of

medium-high temperature alteration and mineral composition. LA-ICP-MS zircon U-Pb dating indicates that the
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weighted average “Pb/**U age and concordance age of zircons from the quartz diorite porphyrite are 149.5 +2.7
Ma and 149.5 £2. 1 Ma respectively, suggesting the Late Jurassic. Petrogeochemical studies show that the quartz
diorite porphyrite belongs to high K calc-alkaline metaluminous rocks which are characterized by high contents of
Si0,(65.53% ~65.76% ), Al,0,(15.65% ~15.87% ) and alkali (Na,O +K,0 =8.07% ~8.30% ) but low
MgO content (1.37% ~1.40% ). These rocks are relatively enriched in LILE (Rb, Ba, K, Pb, Sr) and LREE,
and depleted in HFSE (Nb, Ta, Ti) and HREE. Meanwhile, their characteristic parameters of high Sr values,
high Sr/Y rations, low Y and Yb values as well as positive Eu anomalies are consistent with those of typical
adakitic rocks, indicating that the parental magma was probably derived from partial melting of the thickened lower
crust. The comprehensive studies suggest that the Yangxie gold deposit is a magmatic-hydrothermal gold deposit,
which was formed in the transitional environment of intracontinental subduction to extension of the Qinling orogenic
belt from Late Jurassic to Early Cretaceous.

Key words: East Qinling; Yangxie gold deposit; quartz diorite porphyrite; zircon U-Pb dating; geochemistry
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Fig.2 Geological map of the Yangxie gold deposit ( modified from Ma et al., 2021)
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Fig.3 Characteristics of typical orebodies, ore fabric and relationships between gold-bearing quartz veins and dykes
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A/NK-A/CNK (¢, after Maniar and Piccoli, 1989) diagrams for quartz diorite porphyrite
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Fig.7  Chondrite-normalized REE patterns (a) and primitive mantle-normalized trace element spider diagrams (b) of quartz

diorite porphyrite
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F 160 ~ 130 Ma( F X K% 2010 5535, 2009 ; Mao
et al., 2010;Li et al., 2012) , 5 Z AW (1) 4 iU 45
WA AR YoM 135 ~120 Ma( 2 1), FIRIEFEK - 11
FHA™ 4 X 3 LU Fh R PR 5 AR 1 1 AR I 4R Hh T 150
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HE 2014 R A R4 2019 ; Zhang et al., 2021) , 45 i
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Table 1 Metallogenic ages of gold deposits in J,-K, in East Qinling
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s MBEB Ar-Ar AR 128.3 +6.2
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Wi Li et al., 2012
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Hrt: Ar-Ar FEAF I
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. R Qi et al., 2019
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LR Rb-Sr 25} £ 126 £11 Han et al., 2007
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) - WA Re-0s fiz0AE Iy
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RG] Tang et al., 2013
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HEBT - Bt Ar-Ar SR 2R 141.6 +2.8 B
o RO ll B A XIZ4E% 2016
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Y-Y FEfi# (& 8a) Al (La/Yb) \-Yb, (&l 8b) El
F it A TR TE R v A DX

BRI IR 50 22 B IR TR v R S AR R Y BB 4
1%l ( Defant and Drummond, 1990 ; Martin, 1999) .
T Z W3 LU 70 1 ok 20 1 2 Ak 3 i oA 44 3 1 £
B% (Dong and Santosh, 2016) , Rt , A% X A7 9 [ By
TR A AT RE S50 it ST AR R B8 AR e AT O
N THRB v UE . HET, T8k v Jia i A
R BALAE LU JUFP : OFF UL b 7e 19 5 43444 il
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