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Fig .1

Geological sketch map of Xiaoginling area ( modified from Luo et al., 2000)

I —Quaternary ; 2 —Tertiary ; 3 —Cambrian; 4 —Archean Taihua Group ; 5 —Proterozoic Guandaokou Group; 6 —Proterozoic Xiong’ er Group;

7 —Proterozoic Taowan Group ; 8 —Proterozoic granite ; 9 — Mesozoic granite ; 10 — Main fault ; 11 —Secondary fault ; F; —Taiyao- Guxian

faulted zone ; F, —Xunmadao- Xiaohe faulted zone ; F; —Shimen- Machaoying faulted zone ; F, —Tieluzi- Luancuan faulted zone ;

A —Locations of tunnels PD986 , PD848 and PD758 ; B—Locations of tunnels PD1192, PDI 049 and PD928
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Table 1 Hydrogen, oxygen, and sulfur isotopic compositions of gold bearing quartz veins from the medium
and great depths of Xiaoginling area
75 Feb s KREAT B A B SDy.smow/ Yoo 8% O/ Yoo 880/ %o 8*S v cpr/ %o

1 516 HY4 A AT PDIS6 I - 67 11 .2 2.7 -3.4
2 517HY6 A AT PDYg6 11 - 79 11 .4 2.9

3 519 MJ1 A A1 pD848 il - 58 1.8 3.3 -1.6
4 519 MJ2 A 4T PD848 11 - 4.7
5 522GZ1 A 41T PD758 i - 5.4
6 614YLI B 41°F+fill PDI192 I - 78 1.2 2.7 1.5
7 510XY15 B 41°F*fli PDI1 049 I - 52 9.9 1.4

8 512XY22 B 41 V-l PD928 I - 55 10 .4 1.9 4.3
9 1024QMs5 YA 14 P B I - 53 1.6 3.1 0.6
10 502LH9 RINEH" 450 P EL 11 - 75 9.4 0.9 4.0
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ERTH 2 PR Rk alidh W i ) Hy CAr KBR. 1
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PEFEHT . TS AT R MI-1201-1G 5 PSR F
RrZE A > He L 7% 34 25 H2 0 4 e VAR 2R
M. TAEARHE N JE 3t KA, HP He/ *He =1 .4 x
1076 g WK 2. 2 78T RS (51 7H Y6
519 M) PR BAC TR PR 1 AR a4
GEPVR AL AL R/ Ra) #4029, JLAth 6 £ 28k
WAL VG 2 0.36 ~ 1 .86 . B 1 AESCHIFE &
(114 Ar/ 38 Ar 2 1670 41, Ho AR 1 23 A 36 il 345 ~
980 .
4 Ve Hgiie
4.1 RRERAEKIE
4.1 .0 A FFAFERE

SIMTEE R 6 A PR AT SR il IR AL IR A 3
YA - 79 %o~ - 52 % SRAWIEHIA XK, 5E K
TR ST 7K (&L R AV 35 41 B Sheppard ,1977) — %X .
F BRI R ARG A 9.9 %o~ 11 .8 %o FRHE 5[]

E-)

P 43 18 23 3 ( Clayton 5 ,1972) :1 000Inayg s 4 =
3.38x10° T % - 3 .40  AAAL AR — IR E 175
E4 260 C(JOZ Hi%E ,2003) , V5L 3RAF el i 44 1)
8 O ITEFEIAE 1.9 %o ~ 3 .3 %o 1] AN L EB YT i
f s A 31 %l 0.9 %o, fE SD-8' O KM (
2 ,Sheppard,1977) B8 Wos B AR B HE T8
ARFIAR K CGARIE) IR A /KRR AE | IF 7 KK 7
A — o RS . PRI R I A A A B A
BeS AT Se RR ETIR (BRI SR AR 1996 IR ILAE
551997 ;1P BN BRI 48 A B G FR 44530 ,1997)
FEAR—F 3878 T B AR IR T AR R A R 4t
H B A AR TR A s A R A
4.1 .2 A SR FE R

HFE A R A T BE AT 3 B A [ 1R R
PR RL R A AR 7K LS T M 5E ( Turner et al .|
1993) . Hubg b i 20 BRI 40 2R A 40 LA
AN T Hu 5% PLES He M HFAE P He/*He =6 ~ 9 Ra
(Ra KW He/ *He LUAE , N1 .4 x 107 ° ;BLRIR
4 R/Ra=6~9 R N> He/* He MARMH) ;M 5E F A
IPAH X LR He M4FTE , R/ Ra =0 .01 ~ 0 .05( Stuart

NEIRHXPRBEEEEKME ERMREARSITER

Table 2 Helium and argon isotopic compositions of gold bearing quartz veins from the medium and great

depths of Xiaoginling area

75 Fe5 i) REEPAR BB He/*He/ 1076 *He/ (107 *em’STPog™ ') 3He/ (10" 2cm’STPeg ) R/ Ra “ Ar/ %6 Ar
1 S16HY4 BEN™  PD986 il 2.4%0.2 6.68 16.03 1.71 £0.14 980 £6
2 517HY6 EHA™  PDIg6 il 0.5%0.1 2.75 1.38 0.36 £0.07 724 *20
3 S17HY6 M4~ PDIs6 111 0.4%0.1 0.35 0.14 0.29 £0.07 1670 £34
4 S17HY6 J7Hi  PDIs6 11 (765 465 1
5 519 MJ1 550 PD848 1 T - 345 12
6 519 MI1 BB PD84s8 11 0.6%0.1 11.08 6.65 0.43 0 .07 371 +2
7 522Gzl BT PD758 il 1.3%0.2 3.96 5.15 0.93%0.14 588 *1
8 614YLI 3N~ PDI192 il 1.9%0.2 0.71 1.35 1.36%0.14 611 £1
9 512XY22 BEERHT  PD928 II 2.6%0.4 1.04 2.70 1.86 20 .29 602 £2
10 512XY22 f1 9% PDY28 il 0.47%0.2 0.52 0.21 0.29%0.14 877 %16

5 FES KA ) KEEPH BB YAr®ar YArFA PAY (107 Tem’STPg™ ) PAr /(107 Tcn’STPg ™) P AY (107 Tem’STPeg ')
1 516 HY4 E¥A™  PDIg6 il 5316 275 5.4%0.1 5.84 4.08 5.96
2 SI7THY6 HEEH~  PDIs6 Im 4011 £189 5.5%0.1 3.09 1.83 4.27
3 517HY6 #AMET  PDI86 M 8878 £302 5.3%0.1 0.80 0.66 0.48
4 517HY6 JTHIAT  PDIS6 m 24886 5.4%0.0 0.34 0.12 0.73
5 519 M1 Ji BT P D848 1 206519 5.4%0.3 0.46 0.07 1.33
6 519 MI1 BHEKHT  PD848 111 206519 5.3+0.0 11.16 2.27 30.08
7 522GZ1 FEHRN PD758 11 3202 %25 5.5%0.1 2.00 0.99 3.40
8 614YLI IEEH™  PDI192 II 3330 %68 5.4%0.1 0.95 0.49 1.55
9 512XY22 BEA™  PD928 il 3221 £14 5.4%0.0 4.66 2.37 7.74
10 512XY22 f1 9% PD928 I 4746 £95 5.4%0.0 13.77 9.13 15.70
1 40 A" ARZR SR S PR A W A - I S [ A 3R M BT RO LS G E L AT RESA L« - DRI
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Fig.2 8D versus 601—120 diagram of gold-bearing quartz veins

from the medium and great depths of Xiaoginling area ( after

Sheppard, 1977 ;Data number as for Table 1)
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TR B BY) B SEERAT S — ALE RO N R RE A
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Fig.3  Helium isotopic compositions of gold-bearing quartz
veins from the medium and great depths of Xiaoqinling area
( modified from Mamyrin et al ., 1984 ; Data number as for

Table 2)
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1994) . 7E* Ar" /*He->He/* He (** Ar" N S P &)
Bl BB 4y 38 TR B mi 1 7 8 9 FEAR STE
RGBT BCEORE 2 2 3 6 WV JIUH
PRGN 1% 7 1) IR RSB AR (0 505 ) 43 A Fe s
W Rt AL AR M e AR B T 5 5 i . AR
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W E H A2 DA e 5T BRI R S 5 s
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Fig .4 *He/*He versus ** Ar” /* He diagram of gold bearing
quartz veins from the medium and great depths of Xiaoginling
area ( modified from Hu et al., 1997 ; Data number as for

Table 2)
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PEZ A R HTE R DT T b B8 4 5 1) 358 40 A
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H O, S5 R AL 3N AT A A4 28 458 1T Ak 2 44 77
FEHT NI 5 BB 70 3 8 AR UTE . ks ik
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O JbnURHEAE  rh A R G A T < B LS BN . 1992 . VAT H A0 LA VA e O M SRR AIE S RS I IS L P AR

FikBRARL 1 At A 2 1) [ IS 3 2 bk 5 A 4 A 0 ik
BEEAH BV RCR  RAENMNEEHE T
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4.2 REHMERKRRE

AR R R o A S K R A 2 AR (3R 1)
SE EBAK 8% s DUIEAE R 32, LRI BRAFAE
KR e . BRI SE 4 (1996) MEHE A ZRAT 1 S
BT LA SR BRSO F L IR 8B
BUir Aoy fEAN AR G ZEARIA 1) pH B pH-
A Oy FEUAARE ST Y BT AR ) 6% Sug T LI N 3 % ~
4 %o A FEWIA D sty 1) o o 1R i L AT BT B9 A e )
TRUSRHE

(DA Ca o T PR A R A R VA= N A
HURHE R 2225 1992 BHAIAEE 2000 ; B A F 55
2001) 45 LW A DA 1 415 [ A7 2% 4 1) A8 4 458
K 200py/ 2% ph 7E 16 .479 ~ 18 .300 Z 18] I A
17 .217 ;27 Pb/ 2% P 7E 14 .849 ~ 16 .246 Z [0 ,*F-3%
415 .379 2% Pb/ 2 Pb 1F 36 .509 ~39.919 Z ],
SPIIE R 37,780 . FE207 Ph/ 2% Ph-20° Py 204 pyy K] i
o B T A T AR A 2 ) R
iy 5T B L AT R R A 3R R A P
IR — PR YR T M A 5T TR AT
4.3 RHERERX

ZE U8 3 1 L1t A2 HE AL RN 1 P B R BN S AlE
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VI T, — T, 5k EAEAE 1996) . ZIRIE Ay B e
LA T e Tt PN S B B , 52 0T A s J TOK
SR I SR 325 ) ) M S A4 i 1 s e [ AR R
Fii PR DX 3 5 A ) B 2 e e (AT A0 1991 X AT
1994 ;7K F 555 ,1996) ,Aedb v bl e Zx bl 2 % A X
S A R A IE PR BT TR T — 453 R 1Y ) SR AT (1 A
*@J\lﬂ—iiﬁ}ﬁﬁ( Zhang et al., 1999) , HVG M AR KE T U
h VINZEUE W LLORR A8 R L A5 LUK AR R S B VR AR
B RN o AR ERE KIS RS AR
Wr 2 2 S AR AL s s LRIk o3 A A B —
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FELT P RIS R LUK ,2002) /NG iR

70 ~



276 w R

H 5 2005

FE (AT 5 1993 ;A IE %5 19944 ;1994b ; Hu et
al . 1996 ;Zhang et al ., 1999) Ay FL (i it 5 fif Ji )
AR . BRI 2 PR BoR D RIGHLX T 5
] 2 8 b DX R RIS 1) 46 A 1 & 2B AE 130 ~ 110
Ma 18] (482 ) AR 55 1998 s MR AT 5645 1998 3 2K 5% 4
51999 ; Yang et al., 2001 ; Goldfarb et al .,2001 ;
FSREE 2001 ;BRARTESE 2001 ; Wang et al ., 2002 ;
Mao et al . ,2003 ;Liet al . ,2003 ;Zhang et al . ,2003) ,
K5 /NG AR TRz A A A RE B THIN PR (135 ~ 116
Ma ,Zhang et al . ,1999) A2, X X 3k A A i
PR 2 i PR Bl B R R 04 ) 3 SU% i el
A 5T R0 RS 40 e i 5 R b0 e P
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Isotope geochemical characteristics of auriferous quartz veins from medium
and great depths of Xiaoginling area, central China and their significance

WANG Yi-tian' , MAO Jing- wen' *, YE An-wang’, YE Hui-shou’, LI Yong-feng”,
LU Xin xiang4 and LI Yong- ge3
(1 Institute of Mineral Resources, CAGS, Beijing 100037, China; 2 Faculty of Geosciences and Resources, China University
of Geosciences , Beijing 100083 , China; 3 Lingbao Bureau of Geology and Mineral Resources, Lingbao 472500, Henan, China ;
4 Henan Institute of Geological Sciences , Zhengzhou 450053 , Henan, China)

Abstract

H, O, S, He and Ar isotopes of gold bearing quartz veins from the medium and great depths of Xiaoginling
area in central China were studied in this paper. The data obtained indicate that the ore-forming fluids were
dominantly derived from the upper mantle and gradually mixed with crustal fluids along with the metallogenic
process . According to the te mporal and spatial link between the gold mineralization and the tectonic evolution of
regional extension in combination with other researchers' achieve ments, the authors hold that the main gold
mineralization in Xiaoginling area occurred at the post-collisional stage of Late Mesozoic, being products of the
regional extension resulting from the deep process. The extensional tectonic system provided dilatational space
for migration, mixing and water/ rock interaction of the ore-forming fluids as well as gold enrichment and depo-
sition .

Key words : geoche mistry , goldbearing quartz vein, hydrogen, oxygen, sulfur, helium and argon isotopes ,

mineralization , extension tectonics , Xiaoginling





