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Abstract

The Hehuaping tin-polymetallic deposit is a large deposit newly discovered in southern Hunan Province. It
consists of four main ore bodies located in the southeast portion of Wangxianling Indosinian granite pluton, and
the ore-forming process underwent early Indosinian period and late Yanshanian period, forming skarn-type ores
and altered cataclasitic-type ores, respectively. Noble gas isotopic analyses of fluid inclusions in pyrite from dif-
ferent periods of ores indicate that, in the early skarn-type ores, *He/*He ratios vary from 0.15 t0 2.49 Ra (Ra
=1.4%x10"°, modern atmospheric ratio), ®Ar/*®Ar ratios from 0.18733 t0 0.18902, **Ar/*®Ar ratios from
310.45 to 523.98, **Ne/**Ne ratios from 9.727 to 9.830, and >'Ne/*Ne ratios from 0.0286 to 0.0310; and
that, in the late altered cataclasitic-type ores, *He/*He ratios vary from 0.15 to 4.33 Ra, *¥Ar/*°Ar ratios from
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0.18750 to 0.18843, “°Ar/*° Ar ratios from 331.78 to 602.62, 2°Ne/?*Ne ratios from 9.736 to 9.858, and
2INe/?* Ne ratios from 0.0286 to 0.0305. The data obtained suggest that the ore-forming fluid was a mixed so-

lution of meteoric water, mantle fluid and crustal fluid. Basic igneous materials (between 224 Ma to 205 Ma) in

southern Hunan and mantle fluids were involved in the early metallogenic process (224 Ma) , suggesting that

the Mesozoic tectonic regime transformation in Nanling region possibly took place in late Triassic (224 Ma =t ).

Key words: geology, noble gases isotope, ore-forming fluid, tectonic regime transform, Hehuaping Sn-

polymetallic deposit
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Fig. 1 Geological map of the Hehuaping tin-polymetallic deposit
1—Quaternary 2—Limestone of middle Devonian Qizigiao Formation 3—Sandstone of middle Devonian Tiaomajian Formation 4—Indosinian
middle-coarse-grained tourmaline biotite granite 5—Indosinian middle-fine-grained biotite granite 6—Yanshanian granite porphyry dike
7—Fault 8—Sn-Bi ore body 9—Tin ore body and its serial number 10—Fracture zone
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Table 1 Characteristics and location of the samples of the noble gas analysis

HH2-1" 1 595 m HHI16-1 I 389 m
HH2-2" 1 595 m HH17-1 I 418 m
HH3-8" 1 SW 583 m HH18-1 I 412 m
HH3-14" 1 SW 583 m HH12-1* NE 370 m

HH5-4 1 640 m HH19-1" v 407 m
HHS8-6" Il NE 489 m HH20-1* [V SW  370m

HHS8-8 I NE 489 m HH20-4* IV SW 370 m
HHS8-10 Il NE  489m HHI1-1 Sn-Bi

HH11-2 I SW  466m HHI1-1 Sn-Bi
HH11-7" il SW  466m HH9-1 Sn-Bi
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Table 2 Noble gases isotopic components of pyrite in the Hehuaping deposit
w B 10 %ccSTP g 3He *He
2()I\IC 22NC ZINC 22N SSAI SGAI_ 4[]Ar SSAI_ R Ra
4HC 20NC SGAr 4[]Ar X 10’6
HH2-1 300 0.113 0.295 98 1.235£0.026 9.806%=0.066 0.0294+0.0012 0.18819+£0.00034 333.31+0.43 0.88
HH2-2 205 0.157 0.358 133 2.115£0.066 9.762+0.071 0.0287+0.0013  0.18833+0.00049 370.93+£0.49 1.51
HH3-8 630 0.855 1.934 600 0.955£0.017 9.758+0.040 0.0295+0.0007 0.18818+£0.00034 310.45+0.69 0.68
HH3-14 260 0.216 0.488 159 2.350£0.081 9.780+0.067 0.0290+0.0015 0.18794+0.00052 325.84+0.61 1.68
HH5-4 1240 0.409 0.930 319 0.365+0.010 9.778+0.062 0.0293+0.0011 0.18832+0.00041  342.57+0.54 0.26
HHS8-6 284 0.140 0.365 133 1.342+0.042 9.791+0.071 0.02806+0.0011  0.18847+0.00029  363.58+0.42 0.96
HHS-8 275 0.147 0.338 135 6.059£0.102 9.858+0.063 0.0291+0.0012 0.18838£0.00057 399.74+0.62 4.33
HH8-10 866 0.069 0.150 56 0.566+0.014 9.736+0.086 0.0305%£0.0017 0.18843+0.00055 369.77+0.63 0.40
HHI11-2 1593 0.539 1.245 414 0.210£0.009 9.769+0.057 0.0293£0.0010 0.18827+0.00052  332.86+0.39 0.15
HHI11-7 1249 0.349 0.750 252 0.210+£0.009 9.727+£0.056 0.0297+0.0010 0.18733+0.00042 335.89+0.77 0.15
HHI16-1 264 0.137 0.324 149 5.421£0.060 9.833+0.065 0.02806+0.0011 0.18824+£0.00058 460.33+£0.72 3.87
HH17-1 336 0.159 0.321 112 1.992+£0.036 9.755£0.068 0.0289+0.0011 0.18803£0.00060 349.73+0.64 1.42
HHI18-1 502 0.217 0.562 202 1.899+0.044 9.748+0.076 0.0298+0.0010 0.18823#0.00043 359.22+0.43 1.36
HHI12-1 291 0.151 0.541 203 0.303£0.014 9.742+0.071 0.02806+0.0012  0.18902+0.00055 374.98+0.50 0.22
HH19-1 859 0.470 1.271 434 1.972+£0.036 9.766+0.064 0.0290+£0.0011  0.18871£0.00058 341.51+0.45 1.41
HH20-1 459 0.065 0.133 70  3.479£0.037 9.730%£0.134  0.0302£0.0013 0.18921£0.00051 523.98+1.10 2.49
HH20-4 1576 0.174 0.390 166 1.402+0.027 9.830%£0.063 0.0310%£0.0011 " 0.18866=*0.00043 426.64+0.81 1.00
HH1-1 608 0.165 0.360 122 0.749£0.026 9.815+0.053 0.0297+0.0010 - 0.18804 £0.00055 339.40+0.44 0.54
HHI1-2 1004 0.507 1.060 352 0.898+0.017 9.782+0.053 0.0291£0.0012 0.18750+0.00060 331.78+0.75 0.64
HH9-1 578 0.100 0.210 126 4.966+0.057 9.845%£0.073 0.0302£0.0014 0.18771£0.00051  602.62%0.90 3.55
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3He *He versus **Ar *Ar of ore-forming fluid
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