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Abstract

In this paper, ore-forming fluids and ore genesis are discussed based on the analyses of noble gases isotopes
of fluid inclusions trapped in pyrite. *He/*He ratios of fluids in the Limu tin-niobium-tantalum deposit are 0. 14
~0.97 Ra (under 1.0 Ra). These values are smaller than values of mantle fluids and are close to the values of
atmosphere saturated water and crust fluids. **Ar/* Ar ratios of fluids are 555.98 ~855.11 with an average of
705.55, far away from Ar isotopic composition of atmosphere. “°Ar” /*He ratios of fluids are 0.08~0.27 with

an average of 0.153, close to the values of the crust and lower than the values of crust fluids. ?’Ne/?*Ne ratios
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are 9.671 — 9.748, 2! Ne/?? Ne ratios are 0.0306 ~ 0.0330, having the characteristics of the atmosphere

saturated water. He-Ar isotope composition shows that ore-bearing fluids in the Laohutou, Niulanling and

Jinzhuyuan deposits were mainly mixed with the atmosphere saturated water and the crust fluids. The data ob-

tained suggest that the ore-bearing fluids were mainly derived from the atmosphere saturated water and the crust

fluids, with some mantle fluids probably involved in the ore-forming process of the Shuiximiao deposit.

Key words: geochemistry, noble gas isotopes, ore-forming fluids, pyrite, Limu tin-niobium-tantalum deposit
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Fig. 1. Simplified geological map of the Limu deposit modified after Qin 2008

l—Early Carboniferous 2—=Upper Devonian 3—Middle Devonian 4—Early Devonian 5—Cambrian 6—Granite 7—Measured and inferred

boundary. 8—Angular discordance 9—Facies zone of granite 10—Fault and inferred 11—Deposit

4 2008
99%
VG-5400
6 X
10 ' em® STP He “He
VG5400 4 ‘He DALLY
1 5% 550 “He

200



400 2013
1
Table 1 Characteristics and location of samples for noble gas analysis
M 345 m 559
480 m 1~3 mm
LM . 250 m 326
LM7-1 PD-25 m 100 m .
LMS-1 1 PD-190 m 101 12 cm
LMS-2 2 PD-190 m 101
4.6 kV 80V 14V 1998 Trull 1991  Stuart 1994  Hu
Trap 800 A HES]J 1998 2004 Burnard 1999
SHe *He= 2.908£0.034 x10°°
VG5400 ‘He “Ar
Ti-Zr OAr ‘He %Ar
Ti- 2006
Zr SORB-AC 3.1
3.1.1" He-Ar
10°K 3
Hirochika et al. 2001 Simmons et al. 1987 O
ASW
3 He-Ar He “He=1 Ra Ra
He “He *He 1.4 X 1076 *Ar ¥Ar =
295.5 “Ar* *He=0.01 ¥Ar *Ar=0.1880 @
He Ar *He *He
0.01~0.05 Ra *Ar **Ar>29.5 “Ar* *He
1997 0.16—-0.25 ® *He SHe
He-Ar 3 ) ‘He 6~9 Ra
@ U+Th K 6~7 Ra ““Ar *Ar>40 000 “Ar* *He
He Ar ©® 0.33~0.56 Simmons et al. 1987
He Ar Baptiste 1996 1997
2
Burnard et al. 1999 2001 ‘He 1.195 ~
9.880 X 107 ° ccSTP g “He *He 0.14 ~
0.97 Ra ‘He *He
U Th “He 0.14~0.22 Ra *He “He
U Th 0.97 Ra
“He Hu et al. 3
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Table 2 Noble gases isotopic components of pyrite in Limu area
w B 10 %cSTP g 3He “He
ZI)NC ZZNC
4HC 2(]NC 36Ar 4(]Ar 84Kr ]32XC X 10’6
LM4-1 9880 0.962 2.380 2035 0.0606 0.00359 0.276 = 0.012 9.671£0.076
LM6-1 1195 0.223 0.582 495 0.0169 0.00111 0.200 = 0.08 9.733+0.058
LM7-1 2027 0.196 0.528 331 0.0144 0.00134 1.350 £ 0.025 9.718£0.072
LMS8-1 1 3730 0.605 1.314 1011 0.0367 0.00255 0.313 = 0.012 9.748+£0.059
LLM8-2 2 5248 0.821 2.152 1196 0.0572 0.00319 0.195 = 0.009 9.738£0.061
2INe #’Ne BAr OAr OAr OAr OAr* *He R Ra OAr* 1077
LM4-1 0.0315£0.0013 0.18828 +0.00059 855.11 = 1.28 0.135 0.197 1331.998
LM6-1 0.033+£0.0014 0. 18821 +0.00075 850.83 + 1.48 0.270 0.143 323.300
LM7-1 0.0306+0.0012 0. 18878 +0.00061 627.52 + 1.57 0.087 0.965 175.376
LMS-1 0.0325+£0.0011 0.18976 +0.00071 769.41 + 2.78 0.167 0.224 622.774
LMS8-2 2 0.0307=0.0010 0. 18831 +0.00051 555.98 + 0.82 0.107 0.139 560.561
OAr* OAr OArT =%Arx YAr 6Ar-295.5
107 He
SHe-*He 2
3 4
P 3 He “He
w.:"F’T i Ly e P 77
) 10
g 3
4 SHe “He 10°¢
2
2006
He Ar
107 ’ o '-'8 7 6 w -4
10 10 10 10 10 10 2004
*He(ccSTP/g)
2 3He-*He
1999
Fig. 2 *He-*He diagram of ore-forming fluids
in the Limu deposit modified after Hu et al. 1999
He 5 OAr  30Ar 0.331
~2.035 X10 % ccSTP g 0.528~2.380 x10°°
38 36 N
Ar °Ar 0.18821~0.18878 0.18867 ccSTP g 3 A, 36,
3 4
He "He 555 9885511 705.55
*He 40 A .. 36
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Table 3 Oxygen and hydrogen isotope compositions of Limu area
T 30 %o 3lgono %0 D0 %o
L-N-2vB 600 12.01 10.46 - 1989
87-1 600 10.87 9.32 -66.0 1988
87-2 600 10.96 9.41 -68.8 1988
G16-2 650 10.96 9.96 -53.9 1996
(G48-3 2 540 10.16 8.32 -61.9 1996
® » i
KB / <o 4
A € 1fif¥Ne
13 '
. *He *He 0.14~0.97
12 | 3?; ! Ra
% : 40AI 36AI
gﬁ ; éw‘ﬁ 7 555.98 ~855.11 705.55
" ' P T 0p x4
. WL Ar® “He 0.08 ~
O 1 0.27 0.153 *"Ne *Ne=9.671 ~9.748
ol CL et 2INe 2Ne=10.0306~0.0330
ISP & S M55 4
Fo Eor i S NN, . N
HiFENe —, He-Ar
9 k 1 L
0.02 0.03 0.04 0.05
*INe/Ne
5 *'Ne *Ne-*'Ne *Ne
Hilton et al. 2002
Fig. 5 ?Ne #Ne versus 2'Ne ?*Ne of lore-forming
fluid of Limu area modified after Hilton et al. 2002
1996 ¥Sr %Sy 0.7076
0.7439~0.8307
3 818OH20
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1985
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~ 68.8% — 40%0 ~
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