o3 3 GEOLOGICAL REVIEW Vol. 53 No. 3
May 2007

o

o

~
3

Re-Os

1.2) D 3) 2,4) : Pthlp ] UTTLEYZ) ,

’ ’ ’
Tony NORMAN?, 7 2
D . ,100037;
2) Sino Gold Mining Limited, ,» NSW 2000, ;
3) s ,100037;
4) 271 , ,541100;5) ( ) ,100083
( ) “ 7 ,
Re-Os 9

:Re 0.1257~1. 233 ng/g, Os6. 75~33.50 pg/g.

1077~10"" Re-Os
n(* 0s) /n(**¥ Os) 1.12740. 043,

193413 Ma,

:Re-Os 3 ; ; ; ( )
Os . Stein et al(1998) Kuittila
) , Stein et al(2000) Haynas
Re-Os ) Re-Os Re-Os
, Re-Os . 2005 )
o , (2005) ,
s s (2005) —_
( ,2003), (107° Re-Os , .
~107") Re-Os , ( )
Re-Os R “ ” ’
Re-Os 126. 25 t®, . ,
( ,2001a,2002; , 2005; s
,2005) o
( .2001b; ,2004) (259~82Ma) ,
. Frei et al(1998) 4 Re-Os .
Re-Os , . Arne et )
al(2001) 2 3 Re-
: ( 40434011), ( 40572062)  Sino Gold Mining Limited
(Australia) o
:2006-06-22 ; :2007-01-29;

, 1971 . Email: mhchen666@163. com,



372

1.1
( ,1994; ,1993),
( ,1985)
( ,1986),
(Z—S)
- D) (
92006&1)0 ’
s (2000)
105° L
260 AN [Tt
25 PSS
H- 4 :‘_, %
T & B
24':; =) ﬁ;‘f"%
Y A |
Al |
i ° |

sl B e : 2 :
B [2s[* Jele 170250 F@“’r: i A0

[
Lo,

]
(‘:.

103" 105" g 1077

--"'\EEV
A 5 I
(4 B> s | T8«
A7 Eals Balo| ]/ (b

, (2003) ,

( ,2001; ,2003),
(2005b)
1.2
1

Fig. 1 Regional geological map showing location of

the Lannigou gold deposit, Zhenfeng, Guizhou
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(a): 1—pre — Triassic; 2— carbonate rock platform of later
Paleozoic; 3— carbonate rock and sand—mudstone of platform
phase of Triassic/turbidite of basin phase of Triassic; 4
regional fault/fault; 5—nappe structure; 6—Lannigou gold
deposit; 7-—county or city; 8 —province boundary/country
boundary

(b) : 1— carbonate rock of Carboniferous; 2— carbonate rock
of Permian;3— carbonate rock and sand—mudstone of platform
phase of Triassic; 4—turbidite of basin phase of Triassic; 5—
fault/ regional fault; 6—anticline; 7—syncline; 8— Lannigou /

others gold deposit; 9—county/town
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Fig. 2 Schematic geological map of the Lannigou
gold deposit, Zhenfeng, Guizhou. showing the
sampling location of pyrites 9
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1—sandstone and mudstone of Bianyang Formation; 2—
mudstone with nodular limestone marker of Niluo Formation; R
3— sandstone of Xuman Formation; 4— mudstone with minor ( 2 D
sandstone of Xuman Formation; 5— geological boundary; 6 ’ ’
slip/thrust fault; 7—{fracture zone /orebody; 8— axial trace of °
first/secondary phase deformation; 9— overturned/normal . Au\AS\Sb\Hg‘S

anticline and syncline; 10— sampling location
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1 3g.
Table 1 Characteristics of the samples 3
Au
(X107 | (m)
F3b-10 8.04| 750 | Fs— Re-Os ,
F7-10 2.52 | 565 | F7 ( , 1994,
F3c-1 9.96 | 725 | F3—
2001),
F3d-1 5.35| 680 | F3—
F3-20 13.30 | 635 | F3— ) : .
F2-10 9.38 | 638 | F2 Carius  (
F14-1 19.9 520 | F14— )
F12-1 3.90 | 710 | F12— °
F3a-20 0.32| 678 | F3— , —50
~—801C, Carius
185
Au 1, ’ Re
19005 Carius , 5
, . mL 10 mol/L HCI, 15mL 16 mol/LL HNO,, 3
’ ’ ° mLSO% Hz OZ .
10kg., carius .
o b b
R 40 200 C, 24 h, ,
) , Carius tube, 40 mL
s ( o
) , . (2) : 105~110 C 50 min,
150 R 10 mL 0s0O, . ICPMS(
2 Re-Os
Table 2 Re-Os dating data of the Lannigou gold deposit, Zhenfeng, Guizhou
Re (ng/g) Os (pg/g) $70s (pg/g) n(1¥7Re) / n(1%80s) [n(1¥70s) / n(1¥80s)
(g)

051121-1* F3b-10 | 1.207 | 0.2174 0.0051 47. 06 0.41 5. 66 0.12 22.09 0.55 0.92 0.02
051121-2 F7-10 | 1.201 | 0.9173 0.0085 8.56 0.12 3. 10 0.06 512.51 8. 39 2.76 0.06
051121-3 F3c-1 1.201 | 0.1311 0.0018 24. 54 0. 32 3. 80 0.10 25.55 0.48 1.18 0.03
051121-4 F3d-1 1.201 | 0.2504 0.0021 22.12 0.19 3.82 0.06 54.14 0.65 1. 31 0.02
051121-5 F3-20 | 1.201 | 0.1257 0.0033 25.58 0. 26 3. 84 0.07 23.50 0.67 1. 14 0.02
051121-7* F14-1 | 0.503 | 0.0870 0.0017 8. 30 0.21 1.08 0.07 50. 09 1.62 0.99 0.07
051121-8 F12-1 | 1.200 | 0.1487 0.0039 25.54 0.23 4.19 0.06 27. 86 0.77 1.25 0.02
051121-9 F3a-20 | 1.201 | 0.1508 0.0049 6.75 0. 14 1. 39 0. 06 106. 85 4.10 1.56 0.07

051130-11* | F3b-10 | 0. 690 | 0.1983 0.0057 40. 84 0. 64 4. 35 0.16 23.22 0.76 0.81 0.031
051130-12 F7-10 | 0. 846 1.233 0.013 9.11 0. 24 3.87 0.12 647. 3 18.7 3.23 0.132
051130-13 F3c-1 1.206 | 0.1286 0.0046 29. 39 1.08 4. 29 0.28 20.93 1. 07 1.11 0.08
051130-14 F3d-1 1.202 | 0.2580 0. 0056 30. 29 0.58 5.01 0.15 40.73 1.18 1. 259 0. 044

051130-15* | F3-20 | 1.200 | 0.1283 0.0034 41.17 0.56 5.07 0. 14 14.90 0. 44 0.938 0.027
051130-16 F2-10 | 1.206 | 0.1654 0.0047 60. 4 1.1 9.98 0. 27 13.11 0. 44 1.257 0.039
051130-17 | Fl12-1 1.200 | 0.4391 0.0472 33.50 0.73 5.61 0. 21 62.69 6. 87 1.275 0.054
051130-18 | F3a-20 | 1.208 | 0.2132 0.0072 7.95 0. 29 1.62 0.08 128. 2 6.3 1.548 0.092

HO) : s . @ TJA X-series ICP-MS . ® Os
Nier Os s n(1*20s) /n(1°Os) , n(1¥70s)  n(1¥70s) . @ Re.Os
R R R B 95%.
® n(1¥70s) /n(1%8Os) N . 95% ., ®

» o »

*



3 Re-Os 375
) Os 1.2 pg, Os=0.116~0. 446 pg, "*"Os=0. 03 pg(
150 mL Teflon o 3, HLP( ) )
(3 Re: C 41,
. 10 ml 5 mol/LL. NaOH, , ,Re= 0.1257~1.233 ng/g,
. 10 mL , 5min Os =0.00675~0.03350 ng/g, "™ Os=0.00139 ~
Re 50mL , , 0.00998 ng/g, , 1077
120 mLTeflon . , 0",
. 2 mL 5 mol/L. NaOH ( ,2005) , (2005)
) 2 min, . — —
R 150 mL 2mL Teflon C 5, F7-10 ,
o 50C o , . F7-10 Re,
. 30% : n(""Re) /n("**Os) 1
o HNO;, , .
2%, ICPMS Re Ludwig (1999) ISOPLOT ( Version
. 1 mg/mL, 2. 90) ; 051121
o ,051130 ,0511214051130
3 204 +50Ma , 207 &
Table 3 Blank level in this test 45Ma,206-+27Ma, (MSWD=
Re( pg) Os (pg) 870s (pg) 81~131), ,
Re.,Os ,
051130-21 |Bk| 0.3 0.3 0.116 | 0.045 | 0.03 0.01 ’ °
051130-22 |Bk| 1.2 | 0.4 |0.446 |0.019 | 0.05 | 0.01 4 « 2
7o), 12 ,
4 : TJA 193413 Ma(  3). n(*0s)/
TJA X-series ICPMS o Re. n(*0s) 1.127 + 0.043,
185, 187, 190 Os, Os: (MSWD) 9.4, s
186,187,188 189,190,192, 185 (MSWD ) s t=193
Re, +13 Ma o
4 o
, 5.1
, Re Os n(*Re)/ , “ ”
n("0s  n(*"0s)/n("*0s) 2 ,
n(™Re)/n(* Os) n("O0s)/n (¥ 0s) Rb-Sr . Pb-Pb
o Re=0.3~ s s 276~259,206,157
4
Table 4 The comparion of the results from this test and those from national standard
Re( ng/g) 170s (ng/g) (Ma)
()
051121-12 HLP 0. 00501 281039 2338 644. 2 4.9 218.5 2.6
GBW04435 (HLP) - 283800 6200 659.0 14 221.4 5.6
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Fig. 3. Re-Os isochrones of the Lannigou gold
o . 82.46% , . ,
deposit, Zhenfeng, Guizhou
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Table S The Re-Os dating data comparion of the Lannigou deposit and others crust originated
, . , n(1%Re) n(*%70s)
Re (ng/g) Os (ng/g) #(50s) n(%50s) (Ma)
0.1257~1.233| 0.00675~0. 03350 | 13.11~647.3 | 1.12740. 043 193+13
0.83~6.41 0.046~0. 210 72.04~530.3 1.3240.48 23164140 ,2005
16.43~29. 06 0.1096~0. 1576 2931~6250 1.5+6.4 439486 ,2005
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) 193+ 13Ma . Os )
, . ,Re-Os
. (
5.2 ,2005) ,
n(*0s)/
) o ) n("®0s) 1.127 40. 043, Os
, , ( n(*70s)/n(** Os) 0.12
o 3 ~0. 13(Shirey et al. , 1998)),
) C 5, )
( ,1987; s
, 1996), , Arne (2001)  Stein (2000) Re-
, (1997, 2001) Os , Re-Os
— , Os n(1¥"Re)/
) — n(*0s) ) Os
. (LLHR),
(2002) »Re-Os
— 5.3
(1992), (1989, . (1996,1999), (1990)
, 100Ma, — ,
(1997), (1998), (1994) “ 7
(1998a,1999) . (1992) .
N ( )
1998b) ; (2001) . ¢ i
Co.Ni, Cu. Pb, Zn, Pt , ( ,1996), 1997
(2000) Sr , N 0 s
N n(*"Sr) /n(**Sr) (2001), (2002)
0.7101, 0.7124, ,
o ( ) ( ) o
, Re.Os o
/ (D>>>100), 193
, Re-Os +13Ma n(*0s)/n(***0s)  1.127 +
(Foster et al. , 1996; 0.043,

,1996; Lambert et al.
2001a, 2001b), ,Re Os
sRe ’

, 1999; )
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Re-Os Dating of Arsenian Pyrites from the Lannigou Gold Deposit, Zhenfeng,
Guizhou Province, and Its Geological Significances

CHEN Maohong"?, MAO Jingwen"” , QU Wenjun® , WU Liuling >, Phillip J. UTTLEY?,
Tony NORMAN? ,ZHENG Jianmin® , QIN Yunzhong”
1 ) Institute of Mineral Resources, Chinese Academy of Geological Science , Beijing, 100037
2) Sino Gold Mining Limited s Sydney, NSW 2000, Australia;
3) National Research Center of Geoanalysis. Chinese Academy o f Geological Science » Beijing 1000373
4) No. 271 Geology Team of Guangxi» Lingui» Guangzi» 5411005
5) China University of Geosciences, Beijing, 100083

Abstract

The Lannigou gold deposit, also be called Jinfeng gold deposit, is the largest known Carlin-type gold
deposit in Yunnan—Guizhou —Guangxi triangle area in southwestern China. Orebodies are tightly
confined to faults, known locally as the F3 and F2. The primary hosts mineral for Au are arsenian pyrites
characterized by zonal structure. Re-Os dating on 9 arsenian pyrites from ores were analyzed in two times
respectively, and yielded data as follows: Re range from 0. 1257 to 1. 233 ng/g, Os, from 6. 75 to 33. 50
pg/g. Corresponding isochron age is 193413 Ma, which demonstrates mineralization age of gold was early
Jurassic. Initial 2(** Os)/n(*¥ Os) rate is 1. 12740, 043, which suggests that the ore-forming materials
originated from the crust, but not from the mantle. Genetic modal is proposed that basin fluid
continuously extracted materials including Au from basin sediment, and then become ore-containing fluid.
The ore-containing fluid moved upward along unconformity between basin and platform and
contemporaneous faults during latter Triassic collisional compression. Ore-containing fluid came into
decompressional dilatant zone and gold deposited and formed supper-large gold deposit during early Jurassic
extension. Large scale gold metallogeny occurred at the transition from collisional compression to

extension tectonic. This model matches the metallogeny age and initial rate.

Key words: Re-Os isotopic dating; postcollision; arsenian pyrite; Carlin-type gold deposits; Lannigou

(Jinfeng) , Guizhou
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