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Fig. 1

Helium isotopic composition of Cenozoic rock and mineral samples
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Table 1 Isotopic composition of He and Ar of samples from Cenozoic deposits in China
= I SR A BHe/A,H: AI?X 10 7{1 WA Ar VAT B A Ay S Ar mfrx o 7,/1
(x10°°) (cm’*STP+g™ ") (cm’*STP+g™ ")

MN-1-2 divesy R B 14.6 136 R AR eSS AR
MN-3-13 BEPRIE K HEARPE 1.08 254 PR A A ESL
MN-37 BRIN A HEAR B 61 .4 186 ESL AR eSS AR
MN H JE BT YA 2.65 101 PR A A A
MN Q pep s HEA B 19 500 0.0835 A PN PN PN
MN Q Pep HEAR bR 30 000 0.143 A A A A
ZD1 RiE R 0.8 48 .3 484 2377 4.9 1790
ZD-2 XA 0] 0.7 56.1 330 1754 5.3 190
cs DAE=2 EIl] 94 1 1.3 324 1674 5.2 80
XQS AT A B A Pk 81 .1 14.2 436 2166 5.0 >1 000
PYZ- 6 BB i1 135 1.2 312 1713 5.5 1.87
PYZ10 iz A (L Eemn 432 2.2 369 2027 5.5 9.83
PYZ14 J7 A (= 197 0.1 A H A H R H T
NGS-3 Ji Xl 3 Hefh Tl 329 1 686 5.1 1.22
NGS-20 T A Xl 259 0.5 312 1731 5.5 2.82
MN- YI-3 Vap HEREE 3 HelH i 0.3 360 1951 5.4 10.28
MN Yl W PEp Y- 12 1.4 383 2068 5.4 33 .61
MN YI-1 Vap HEREE 34 9.9 B A S R
MN Y1-2 VEE A FEAHT 53 4.7 R A A A
MN YI-4 VEp AT 23 16.1 R A A A
MN- Y2 WA HELR BT 9.5 116 R S ES ESL
MN Y3 Gigel HEREE 4.0 309 A ES ES ERU
9-110-8 FYE HELR BT 128 2.6 R S AR A
YAT7 BREky” k2 165 1.07 304 1621 5.3 0.98
XSG Iy iR A AN A H He T & 284 1578 5.5 2.73
XSG F FgE NG A H He fil A AR A A
DMPO1 M A KIREE 117 0.36 294 1528 5.2 2.05
DMP-02 M AT KIREF 149 2.49 A ESL eSS AR
DMP-ENI WK KIREE 98 0.37 440 2318 5.3 1.28
DMP- Al R Pk Vel KIREE 52 0.34 ERL ES eSS AR
DMP-Crl i puy vl RIREE 72 3.18 341 1775 5.2 6.02
EDB CCr FIBEMEF syl 248 0.28 R ES eSS AR
JYS-3 RiH Al 66.7 0.958 A H AW H A H A
XP-2 WA+ TRA &0 114 39.7 296 1714 5.82 535.0
BG-3 BT Al 46 .3 0.703 299 1628 5.45 30.0
KZJ3 DAE=2 &0 27.0 0.841 305 1660 5.46 27.0
DZY-1 A EF73a0 98 .1 0.313 295 1579 5.35 23.0
DZY-11 KiFFi(400 C) Sp7Sad 218 0.214 305 1636 5.36 91 .0
DZY-11 KA A(550 C) SE7SaE 274 0.148 290 1 631 5.62 21 .4
DZY-11 KRG Ai(800 C) EE3a2 190 0.185 Rl A A A

ANFELXFES T A EEEY AN SRR T
IR =K R & A A A R XA 22
AR Aar FEBEHT 1007 ~30 x 1077
G EARE T 0.001 x 1077 ~ 3 .698
x10" 7 em’STP/ g W5 KHCERP Ar IR —8( £ 3

cm’STP/g,’® Ar

SEM ,1989) I Ar BIEAHK .

A [ A7 3% 20 7 4 TRORT (R PR A XA Al A
R, Xe WIWKEZ 508U E A (107! ~ 107"
cm’STP/g,Ozima et al.,1980) IE 4 £ | 1 5 Y

e

(107" =10 cm®STP/ g, Ozima et al . ,1980) BifE
IK B HE TS (107" ~10°7 ¢m*STP/ g, Ozima et
al . ,1980) Z= 7 .3 .

3.1 & F ABYIBRIR IR XEFE
A L He/ * He FUARL 2 75 HH AT AR AL 1 e
B B AT S S 5 AREL T el A
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ARG Bt FH ) 2 S 249 75 S . AN T) e DORE
(74 He/ 2° Ne LUAH B AR A4 35 K (H 38 38 K T KAk
fE{H (0 .288 , Ballentine et al.,1992) , & W KM
SEM AT DAAS T | S 78 AR AR TR P4 A et 4 ) 32 22
Jr B A S L i AN 6 B B K B 5 K< . Ak
J2 7 i A S LA TR AN TR R AT A R
[ BB R, S 1) BT kAL, T 2 B HL S )
AT A BT IR 4 TR B 5 i S 55
(1998) 45 HH 1) B Bk AT™ 2 [F) 47 3% 00 Rk I I 38 A7 3 5t ¥t
25 RS IR R AL 28 00RH R A g
5 LW E mAR I FAL A & 2, &
3) AR B R A gy 25K 2 K 3) X5 KE
TR 2% 00 R} SR B ) Tk g 11 45 18 2 — 3L
1. B2 & 3 RIS TS BB 5 A A A 2%
A RARARL I 55 08 5 A AR AL i 5 PURR A Bl <
BRI . Y8R T AR A — P S 2

TIETAR ALY SRR I (EIX I F AN T oA
Py o AN A ok [l — X
3.2 MW INESHAFIR
BIRMEAR B AT U H AN B A AR el i
FEAEBEAT Y S 0 b i AELAS [] B8 s Sy B AN [
X S i T RESE R AR I . 1 4 o 225
=205 R = AL g AT A A P AN TR RS
25 Ma N5+ ,25 Ma D} ,/‘)\Q@JWE ,3 He/* He tL 1 /&
BTN 525 Ma USRI He/ * He FE AR U
T I L XA BRI B A R B B
o [ £ 47 393 450 A A W S ) b 3 A, I g Ak
T oy R B I TA) AL | M ks T 22
B HUE TR A T2 P He/ * He fH )
TERAR . XS5 e S T 2 — 2
(0 BIAE T AR B AR A SR AR T R R B YR 2 AR
SEMBIX Bl 22 b P iR S 2 M SE R A T

Fe2 BoTRXHERMERAMAEEAK
Table 2 Neon isotopic composition of samples from some ore districts in China
N N - 2Nex10"7
5 i KM PN/ Ne  PNe/2Ne  2'Ne/?Ne A 0 _/, *He/?* Ne
(cm’*STPeg™ ")
MN YI-1 pep s P IT 342 10.00 0.029 1.99 4.97
MN Y1-2 e AR BT 324 9.17 0.028 1.70 2.76
MN YI-4 Ve 2R BT 342 9 .91 0.029 2.29 7.03
MN Y2 WA eI 344 10.03 0.029 1.22 95 .1
9-110-8 VEE I 343 10 .01 0.029 1.52 1.71
ZD1 2 IR 343 9.6 0.027 0.055 878
ZD-2 Kl 30| 304 8.4 0.029 0.020 2805
XQS AT A AR VEHEL 316 9.2 0.030 0.040 355
JYS3 REA 4T 354 10.57 0.030 0.108 8 .87
XP-2 WA+ A 4T 354 10 .82 0.030 1.910 2.08
BC-3 HERY & 356 10.62 0.030 0.038 18.5
KZJ-3 NEE™ 4T 366 10.72 0.030 0.043 19.6
DZY-1 EAA S0 346 10.58 0.030 0.025 12.5
DZY-11 RAFHi(400 C) SF7352 423 10 .83 0.027 0.042 5.1
DZY-11 K H (550 C) S22 350 10.57 0.030 0.039 3.79
DZY-11 KAFA1(800 C) EE3a8 351 10 .45 0.029 0.060 3.08
* 3 SMMEABITET XMEEAMRAK
Table 3 Xenon isotopic compositon of samples from the Jinding and the Baiyangping ore districts
o5 o B e Nxe ey 1y iye e X1OTR/IXex 107H e x 1071
(cm’*STPeg™ ') (cm’*STP+g ') (cm’*STPg ')

DZY-1 HimA E R 0.34 2.51 6 .84 5.36 2.14 15.8
XP-2 WA+ ARA S & 0.37 2.28 5.84 19.5 8.55 52.7
BG3 BN &I 0.32 2.19 6 .86 8.03 3.67 251
KZJ-3 [NEF™ &I 0.33 2.19 6 .61 14.5 6.62 43 .9
DZY-11 K F(400C) SE7Sa0 0.33 2.08 6.52 16.9 8.13 51.2
DZY-11 KA (550C) SE73a 0.33 2.08 6 .31 3.63 1.75 11.0
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& LS EIEGA IS DL AN BAR =
AL R AT A AROR PR ST O A 1)
3He/ *He LU Lb & A2 T I8 2 i — NS 2 (A
B LS 1999) . IR AR ST Rl B AR A R
HARTE .
3.3 SRERMEEURETERHXER

BT K e A A L R i b X ah | rp AR AR DL v [
KRk JE A 13 S — i iy 3k N K Bl A A B B
(Chen et al . ,2000) . Herp S AAR M Bl /E H 5 v
AEARI B A B A — o I 4k A& Wang et al .,
2000) X FhAk A& PELE R 4 At AT BT e e R BE 5 I
[ HERS ° He ,* He 7 58 % LUAR HL A 3 M 08/ 1) 4
#OHEF 25 Ma TR TR . MR P T & 7R I8 K
R ARV AT AR 38 4t A ALK AR AL
B o TAD (R 4R | Db o B R PR A ok />
TR T M 12 W AR e S ORI ) AR e e — B .
BrAEARLLR P E PG R 25 Ma DUHT IE A& v s M7
b2 J5 T O BRSO T B BE 25 Ma LSS T 2
BTt FRAT . AR — R YH A AR AR
(T S B b R A KT T 4 AR 15 AN AsE (fa TR
B4y PR TR SR g AT AR AR 2 A i Y
AARIC K1) He/ * He LUAE ( A 4B %5 2001 ) BT A= AR
CLHTAR A TR He/ * He LUARL( R LBV 55 1997 ;PN R
1997 EEmih R — M EY .
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Inert Gas Isotopic Studies and Dynamic Background of
Cenozoic Ore forming Process in China

Wang Denghong' , Yu Jinjie' , Yang Jianmin' , Yan Shenghao' , Xue Chunji’, Chen Yuchuan’

(1 Institute of Mineral Resources, CAGS, Beijing 100037, China; 2 Chang’ an University, Xi an 710054 , Shaanxi, China ;

3 Chinese Academy of Geological Sciences , Beijing 100037 , China)

Abstract

Based on studies of isotopic composition of inert gases in geological samples related to different types of

Cenozoic ore-forming processes in China, the authors have revealed that Cenozoic mantle fluids must have exten-

sively taken part in different types of ore-forming processes. The interaction between the crust and the mantle

controlled the ore-forming process on the whole ; nevertheless , at the beginning of Paleogene and that of Neo

gene , the gas-releasing action of the mantle was especially re markable , and 25 Ma see ms to have been an impor-

tant turning point . Although isotopic compositions of inert gases recorded in different positions and different sec-

tions could either be relatively uniform or vary considerably, the great deep fault belt was undoubtedly an impor-

tant channelway for the release of gases and also served as an important tectonic position controlling the Cenozoic

ore-forming process .

Key words : Cenozoic, gas-releasing action of the mantle, inert gas isotopes, metallogenic mechanics, 25

Ma



