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Isotopic Characteristics of Noble Gases of the Fuchuan-Hezhou-
Zhongshan W-Sn-polymetallic Ore Concentration Area in
Northeastern Guangxi and Their Geological Significance
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Abstract: Located at the conjunction of Fuchuan County, Hezhong City and Zhongshan County in northeastern
Guangxi, the Fuchuan-Hezhou-Zhongshan W-Sn-polymetallic ore concentration area is one of the important
nonferrous metal producing areas in Guangxi. It consists of three W-Sn-polymetallic orefields (Xinlu, Shuiyanba
and Sanhu) lying on the southwestern margin of the Guposhan composite granite mass. In order to study the
material sources and metallogenic mechanism of W-Sn-polymetallic deposits in the Fuchuan-Hezhou-Zhongshan
ore concentration area, the authors analyzed the noble gases isotopic components of fluid inclusions in pyrite from
the Baimianshan Sn-Zn deposit, the Shuiyanba W-Sn deposit and the Changyingling W-Sn deposit. The results
indicate that ’He/*He ratios are 0.53~4.53 Ra, *°Ar/°Ar ratios are 315.58~600.55, **Ar/°Ar ratios are
0.18688~0.19102, **Ne/*’Ne ratios are 9.737~9.848, and *'Ne/*’Ne ratios are 0.0291~0.0304. The data obtained
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suggests that the ore-forming fluid was mixed with meteoric water, mantle fluid and crustal fluid, and the
proportion of He derived from the mantle was 8.7%~75.7%. A synthetic analysis of the dating results of the
Guposhan granites and mineralization as well as the genesis of granites shows that the
Fuchuan-Hezhou-Zhongshan ore concentration area experienced poly-phase crust-mantle interaction in Mesozoic,
and the crust-mantle interaction underwent the evolution from high intensity through low intensity to high
intensity, resulting in the magmatic emplacement of Guposhan granites (165~160 Ma) and late fine-grained granite
(154~151 Ma) as well as mineralization of the W-Sn-polymetallic deposit (136~100 Ma) respectively. The
metallogenic epoch was later than that of late fine-grained granite, whereas the W-Sn-polymetallic ore bodies
occurred in the same place as the late fine-grained granite.

Key words: ore-forming fluid; noble gases isotope; W-Sn deposit; Fuchuan-Hezhou-Zhongshan area of Guangxi
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Table 1 Characteristics and location of samples for noble gas analysis
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LTS001 161 m
LTS002 253 m
CYL004 52 75 m
CYL005 15 35m ,
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(1)He-Ar
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He (Simmons et

al., 1987; Stuart et al., 1995; Burnard et al., 1999),
He Ar
3 ) He Ar
(D)
*He/*He = 1 Ra (Ra=1.4x10"°), *Ar/°Ar = 295.5,

BArAr = 0.1880; (2) , *He
, ‘He/*He 6~9 Ra, Ar OAr s
PArSAAr 40,000; (3) (
), *He/*He 0.01~0.05 Ra ,
A °Ar 2955
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‘He (137~463)
x10” ¢cm®STP/g, ,

((361~463)x10” ccSTP/g),
((206~299)x10”° ccSTP/g),
((137~171)x10"° ccSTP/g),
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BAr/SAr 0.18688~0.19102, 0.18876,
. YAr/SSAr
315.58~600.55, 435.83,
‘He/*He-**Ar/*°Ar ( 4y
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He (Stuart et
al., 1995), ) He
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He=(R—Rc)/(Rm—Rc)

1000

T T TTTTTT

100

T T T

‘He *He/*He 3, 107k
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i > Fig. 2 Compositions of noble gases isotopes in
He fluid inclusions of Fuchuan-Hezhou-Zhongshan area
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Table 2 Isotopic components of noble gases of W-Sn ore in Fuchuan-Hezhou-Zhongshan area
“He 20Ne AL 0L e 132y q SHe/*He o
6 Ne/““Ne
/(10 ccSTP/g) /10
LTS001 206 0.166 0.471 184 0.0134 0.00125 4.857%0.054 9.742+0.093
LTS002 299 0.103 0.327 178 0.0099 0.00087 6.342+0.059 9.787=%0.066
CYLO004 137 0.069 0.171 61 0.0051 0.00055 3.689+0.088 9.739%0.068
CYLO005 171 0.259 0.665 210 0.0186 0.000235 2.85920.062 9.773%0.084
BMS001 361 0.13 0.35 210 0.0105 0.00097 1.388=%0.036 9.848=+0.055
BMS003 463 0.124 0.27 110 0.0080 0.00084 0.73240.023 9.737%0.077
*'Ne/**Ne BArAr YA Ar R/Ra YAr/107 “Ar"/*He
LTS001 0.0297=20.0011 0.19102=20.00051 389.77%0.56 3.47 44.430 0.22
LTS002 0.0304=0.0015 0.18897=20.00080 543.50%1.10 4.53 81.178 0.27
CYL004 0.02970.0017 0.18686=20.00046 356.2540.60 2.64 10.371 0.08
CYLO005 0.0291=20.0011 0.18859=20.00056 315.5840.39 2.04 13.348 0.08
BMS001 0.0304=0.0012 0.18859=20.00046 600.55%1.10 0.99 106.911 0.30
BMS003 0.02970.0013 0.18853=20.00034 409.35+0.79 0.53 30.694 0.07
s AL AL, A= Arx(*Ar/°Ar-295.5)
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