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Fig. 1 Technical advances in helium isotope measurements
with time (after Burnard et al. , 2013)
MS1—Aldrich et al. (1948b); MS2—Clarke et al. (1969);
MS3—Mamyrin et al. (1969); MS4—Nagao et al. (1981);
MS5-—Sano et al. (1988); MS6— Lupton (1990) ; MS7—Sano et

al. (2008) ;NAA—Coon (1949) ;LR:Wang et al. (2003)
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Table 1 Common interferences found in the region of the

noble gases (after Burnard et al. , 2013)

T4 T A | WA A ﬁj\ﬁﬁﬁ wi B
TH2D* 3.0215 3He 509 {FEAETF A B A
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) Ne I3 o 19 A2
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PLER AR B A5 4 A el T B I AR B

FI I A A AR 7 2R 5035 2 s i S B3, K2R
FHBE o L5 2 H O AR 5 AR IR AT
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Zhou Taofa et al. , 2001; Samson et al. , 2008; Xie
Guiqing et al. , 2016) ,VMS B #" K (Turner et al. ,
1992; Lueders et al. , 2010; Zhang Zhixin et al. ,
2014) MVT R K (Bohlke et al. ,1992; Kendrick
et al. , 2002,2005) . I0CG %" & (Kendrick et al. ,
2007) .4 W JK (Hu Ruizhong et al. ,1998b, 1999;
Mao Jingwen et al., 1997, 2001, 2002, 2003;
Burnard et al. , 1999; Sun Xiaoming et al. , 1999,
2006, 2009; Zhang Lianchang et al. , 2002; Feng
Chengyou et al. ,2006; Yang Fuquan et al. , 2006) ,
HE R AL W) B R (Hu Peiqing et al. , 2010; Zhang
Mingjie et al. , 2013) , = (F A W GLAF6 1) 4
J& WK (Stuart et al. ,1995; Burnard et al. , 2004;
Li Zhaoli et al. , 2006b; Cai Minghai et al. , 2007;
Wu Liyan et al. ,2011) ., 4 # K (Hu Ruizhong et
al. ,2009; Richarda et al. , 2014; Yan Bing et al. ,
2014) S84 R 28 BRY AW 5 vh o LA W7 B AT 378 A< 0 i 4
Yoo i U5 IXOF B 87 R L. Lt He He,
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BESEE A EE ARG E & 59 28 5 (38 Ballentine et al. , 2002a; Moreia et al. , 2013 } H & % 30 8f)

Table 2 Elemental and isotopic ratios in MORB, OIB,Continental crust and Air sources

(after Ballentine et al. , 2002a; Moreia et al. , 2013 and its references)

fi ) 'He/?He| R/Ra [?°Ne/??Ne |2 Ne/??Ne | ° Ar/*5 Ar '??Xe/1*"Xe *He/??Ne | *He/*® Ar |*He/'"* Xe|* He/"* Ar*
2545, 722000 1 9.8 0. 029 295.5 6496 ~0 ~0 ~0. 002
K biti 5% 0.02 |0.08~0.1[0.4~0.52| 3000
WrhH LR 90000 8 12.6 0. 060 ~30000 7.7 5.1 0. 45 600 1.5
P 2R OB S e ) 23 12.6 0.033 ~3000 6.7 2.3+0.5 0. 35 ~1000 | 4.3%+0.4
S ZRAE QKR 17.5 12.6 0.035 ~5000 6.8 2.3+0.3 0.4 ~1200 | 3.040.6
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W) He Ne,Ar [F {7 = B BFRAF 10 H K B A
i — b 5E — LA R AR = AN TR X 0 0T B Ak ) 0
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et al. (2014) X 3 5 1 155 /K b ¢ 3K P #8 5 48 4 47
IREEZRA H He Ar [R5 Z W52 . 45 BT I 4K O 8
T IC A AR R S R KRR AR K HE T T IR
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PRAESE 7R 0 1R T Strb i R 45 8 PR
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8 5 A5 5 5 b v hLE v AR A A O BT 5 3
Himg A AR F124 % . Wang Denghong et al. (2002)
X 3 BB A AR [R) 2 78 = 220 A AR AT AR R &R



SN

1912 http://www. geojournals. cn/dzxb/ch/index. aspx 2016 4
1E-10 10
B4
1E-11 4
3 | =
a 1E-12 4
E g B
SR/ s — SR
T 1E-13 1 T,
0.1 { AFETMVTHIR
N A N L
— ~ . f&ﬁifﬁ%‘ﬁ
1E-15 4 & 0.01 ; , .
1E-09 1E-08 1E-07 1E-06 1E-05  1E-04 0.001 0.01 0.1 1 10
“He(ecm*STP/g) “OAr*/‘He
100 14 -
: e PNGES /— T g
ARy NIEPEL < —_— L
P TAGHK K IR - A
10 + / ; 131
E 8 © [ ;
r \ ; £
L & o [
- .
2 + £ 124
s 't % § [
KAURFIK ;
- L B o T
01 + 111 @Qd% ‘‘‘‘‘
E s L .' &0@ """"
rod s i P
0.01 ! 101 o
0.001 9 i
100 1000 10000 100000 002 0025 003 0035 004 0045 0.05
WOAr/SAr
2.8 4.0
¥ g
38
27 1 ;"—‘7* 5
Z 36 £
26 T L ®
3 2
&) 34 =
X 2.5 4 23875 o I
3 ’ E 12
2 s ANEVIR: 3 :

o244 2 == ... FHbiB
- i ¥ o301 -
23 - - [ "Tgﬁall

[ 28 + ﬁ

F 24py E KA o I
22 1 26 £ \

............ > 12 fﬁj']&‘{‘{m{«t[/ﬁ

2.1 A AL

[ Tk UL B A
2.0 + : : } . 22 + t i . :

6.0 6.5 7.0 75 8.0 8.5 6.2 6.4 6.6 6.8 7.0 72
L2 0Ge/ 22 129% /130X e

K2 WA SRR Z s EE R (P& Thomas et al. , 1982; Mamyrin et al. ,1984; Zeng Zhigang et al. ,
2001 ; Winckler et al. , 2001; Ballentine et al. , 2002b; Hilton et al. , 2002; Graham, 2002)
Fig. 2 Commonly used noble gas isotopic tracer diagram (AfterThomas et al. , 1982; Mamyrin et al. ,1984;Zeng Zhigang
et al. , 2001;Winckler et al. » 2001; Ballentine et al. , 2002b; Hilton et al. , 2002; Graham, 2002)
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E O E NS DA B N N R S B Sy b 3 A 5 A R A K A TR A A R X
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FEE TR TR A A FH 2 22 5 i DX R BASE ™ 11 3 AR
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Fig. 3 He-Ar isotopic characteristics of fluid inclusions in Ailaoshan gold belt and its evolution
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Fig. 4 He-Ar isotopic characteristics of olivine, orthopyroxene, clinopyroxene and sulfide in the Jinchuan

Ni-Cu-(PGE) sulfide deposit and their evolutions (after Zhang Mingjie et al. , 2013)
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Noble Gas Isotope Analytical Techniques and Its Application in
Economic Geology Researches

DUAN Chao, LIU Feng, HAN Dan, LI Yanhe
Ministry of Land and Resources of the People’s Republic of China (MLR) ,
Key Laboratory ofMetallogeny and Mineral Assessment ,
Institute o f Mineral Resources, Chinese Academy of Geological Sciences, Beijing, 100037

Abstract

The noble gas contains six elements He, Ne, Ar, Kr, Xe, Rn, because of its chemical properties is
very stable, generally do not participate in chemical reaction process. The noble gas in different earth
spheres and extraterrestrial materials has a huge different abundance and isotope characteristic, and is one
important tracer in earth science researches. Analytical techniques of noble gas isotopic composition has
three methods for the gas collection, i. e. stepped heating, in vacuo crushing and laser micro zone ablation.
The obtained gases will go through multi-stage purify system, and finally are tested by static noble gas
isotope mass spectrometry. As the sensitive tracer, noble gas isotope can be used to identify the source of
ore-forming materials and fluids, especially for the mantle original contribution, crust-mantle interaction
and metallogenic relationship, in economic geological researches. It can be used to trace and reveal the
differences among the ore-forming stages and the evolution of fluids and mineralizations. In addition, noble
gas isotope also can indicate the behavior of fluid in ore-forming processes. Noble gas isotope provides an
important scientific research tool for detailed mineralization study., metallogenic difference research and

large-scale mineralization exploring.

Key words: noble gas isotope; analytical technique; material sources; ore-forming; economic geology



