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Abstract: The Daduhe gold belt is a well-known gold ore cluster in southwestern China that is
characterized by a series of orogenic gold deposits. The Pianyanzi gold deposit is situated in the
Kangding area of the northern section of the Daduhe belt. The Au orebodies are mainly hosted by
dolomite from the Sinian Dengying Formation,and the Au ore-forming process comprises four stages:
the gold-pyrite-quartz stage ( I ), gold-sellaite stage (I ), gold-sulfide-sellaite-quartz stage (]Il ),and
pyrite-dolomite-muscovite stage (V). In this study, we examine trace elements of quartz from these
different stages and analyze the sulfur isotopes of the sulfides in situ to investigate the sources of the
metallogenic materials,ore-forming fluids,and ore genesis. Li, B, Na, Al,P and K were relatively rich
in quartz, were probably mainly incorporated into the quartz crystal lattice,and were dominated by the
coupled substitution of AI'" 4+ (Li" ,Na® , K" ,H" ) Si'" and AI’" +P°" —2Si'" entering the quartz
crystal lattice. The positive correlation between Al and Li in quartz suggested a low crystallization
temperature. The §* S values of sulfides from the host rocks ranged from — 22. 3%, to —13. 1%,
indicating that the sulfur was derived from bacterial reduction of marine sulfates. Sulfides from the
ores had values of §* S ranging from 5. 4%, to 7%,. suggesting a significant contribution from the
metasomatic lithosphere mantle. The characteristics of the S isotopes and quartz trace elements suggest
that the Pianyanzi deposit can be classified as an orogenic gold deposit. Auriferous fluids ascended
along regional faults triggered by compressional tectonics, and reacted with dolomite to cause the
precipitation and enrichment of gold, Au-bearing sulfides,fluorite and sellaite.

Key words: sellaite; quartz trace element; S isotope; orogenic gold deposit; Pianyanzi
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Fig. 2 Photographs of hand specimens of ores in the Pianyanzi gold deposit
(A’\’C) ) H (D’\“E) - ) 3
(B - s (G) - H
(H~D - ; s (J~1) - - .
b
3
. . - - (I
« 2
I~ s 52 .53 .56 s 20
s N o s 18 , 2
N ( o
3-H), - - (V) (
- - o )
N N . Coherent GeolLasPro 193

. , ICP-MS Thermo Fisher



Fig.3 Mineral assemblages and textures of ores from the Pianyanzi gold deposit
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1 LA-ICP-MS (107°)
Table 1 Results of LA-ICP-MS analysis of trace elements in quartz from the Pianyanzi gold deposit
/ Li Be B Fe Cu Ga Ge As Se Rb Sr Sn
QI PD53-002 5 3.62 0.05 1.90 3.13 0.33 0.00 5.18 0.40 2.32 0.12 0.08 0. 08
QI PD56-002 17 2.03 0.11 2.77 0.93 0.20 0.02 4.33 0.32 0.54 0.07 0.06 0.05
QII PD52-012 10 15.35 0.19 2.51 3.67 0.70 0.10 13.76 1.53 2.97 0.18 0.05 0. 32
/ Sb Cs Ba Na Mg Al P K Ca Ti Mn
QI PD53-002 5 1.02 0. 04 0.07 26.06 0.62 116.01 43.52 21.67 815.72 2.38 1.10
QI PD56-002 17 5.91 0.09 0.07 21.63 0.51 196.21 18.76 15.06 513.58 2.71 0.26
QII PD52-012 10 3.74 0. 06 0.27 13. 31 8.95 659.95 25.82 23.04 1150.08 3.35 0.19
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Fig.4 Plots of variations in the Li, Al, Ti,Ge,Sr,Sb, As,Cu,and Rb contents of quartz
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Table 2 Conversion of trace element contents into atoms per formula units
. M* Mt M
/ Ll+ BS+ Na+ A1%+ P5+ K+ Sb%+ M+ MS- Mb+ i )
M Li
QI PD53-002 5 31.26 10.57 68.10 255.22 83.98 33.28 0.50 132.65 266.30 83.98 216.64 185. 37
QI PD56-002 17 17.56 15.39 56.53 431.67 36.21 23.13 2.91 97.22 449.97 36.21 133.44 115. 87
QI PD52-012 10 132.62 13.95 34.77 1451.90 49.84 35.39 1.84 202.781467.69 49.84 252.61 120. 00

(M7 =Li" +Na® +K* .M =B + AP 4Sp M =P,
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Table 3 Results of insitu analysis of §**S sulfide from the Pianyanzi gold deposit
5SS/ %,
LB-001-2-PY-1 - + —15.95
LB-001-2-PY-2 - + —22.33
LB-001-2-PY-3 - + —13.08
PD53-002-PY-1 I 5.99
PD53-002-PY-2 (@D) 6. 14
PD56-1-PY-1 QP + + + + 6.96
PD56-1-PY-2 QP + + + + 6.18
PD56-1-SP-5 I + + + + 6.25
PD52-009-SP-1 i ( Pb,Zn,Ag,As) 5.79
PD52-009-SP-2 i (  Pb,Zn,Ag,As) 5.94
PD52-005-SP-3 I ( ) 5.41
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Fig. 6 Frequency histogram of values of §*S of the Au deposit in the Daduhe region,and comparison between

the composition of sulfur isotopes and natural geological settings
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