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Abstract

98% Pt, 86% Ni and 7.5% Cu of China come from magmatic sulfide deposits. Therefore, the study of these deposits becomes
one of the most active research subjects. The convergence and divergence of Rodinia supercontinent have aroused extensive attention
among geoscientists all over the world, and the investigation of Neoproterozoic Ni-Cu-(PGE) sulfide deposits in China will be surely
helpful to the deepgoing study of Rodinia supercontinent. The available zircon U-Pb dating and Re-Os dating data of sulfide ore de-
posits show that the metallogenic events of Baotan, Lengshuiqing, Jianchaling and Jinchuan Ni-Cu-(PGE) sulfide deposits all occurred
at the early stage of Neoproterozoic (1 000~800 Ma). From south to north, the metallogenetic epoch of the four deposits became

younger and the metallogenic dimensions became larger, that is, from (982 +21) Ma of Baotan to (878 £ 27)Ma of Jianchaling to
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(833 £35) Ma of Jinchuan to (800 & ) Ma of Lengshuiging, the ore-forming process is from middle to large to superlarge in scale.

The four deposits are all the break-up products of Neoproterozoic Rodinia Supercontinent and they are distributed on the margin of the

craton, i.e., on the southwestern margin of the North China Craton and on the western, northern and southern margin of the

Yangtze Craton. These sulfide deposits may be divided into four metallogenic belts, namely. Longshoushan belt, Yanlu belt, Mianlue-

ning belt and Guibei belt, with the corresponding geodynamic settings being the rift environment cracked by the North China Plate,

the island arc environment on the margin of the Yangtze Plate, the extensional environment after collision and post-orogeny of the

Yangtze Plate and the North China Plate, and the arc-rear extensional environment on the margin of the Yangtze Plate.

Key words: geology, Cu-Ni-(PGE) sulfide deposits, Neoproterozoic, geodynamic settings, Rodinia Supercontinent
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Ni-Cu- PGE
Table 1 Basic Characteristics of typical Neoproterozoic magmatic Ni-Cu- PGE sulfide deposits
E 102°09'36" E 106°21'25" E 101°33°00" E 108°43°00"
N 38°28'08" N 33°1520” N 26°48'00" N 25°03'00”
Ma 833+£35 878 £27 800 = 982 +21
kn?  1.34 6.8 <4 <1
m m m f=
f=3.03~4.75 [=8.45—11.96 m f= 3.48~4.74
3.75~4.20
Ni-Cu-Co-PGE Ni-Co Ni-Cu-PGE Ni-Cu-PGE
X 10%t Ni 5650@1.06% Ni 220@0. 683 % Ni 27.2@0.92% Cu 4.8@0.3%
@ % Cu 3560@0.73% Co 7.9@0.026% Cu 9.9@0.31% Ni 13.2@0.55%
Co 140@0.03% Cu @0.029% Pt @0.01~0.06 g t Co 0.42@0.02%
Pt 127 t@0.05~0.64 g t Pd @0.06~0.20 g t Pt+Pd @0.5~1.2¢gt
Pd 65 t@0.01~0.35¢g t
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Fig. 2 Map and diagram showing geology of the Jinchuan mafic-ultramafic complexes a  modified after No. 6 Geological Party
Gansu Bureau of Geology and Mineral Resources 1985 unpublished data  geological plan b and cross sections ¢ respectively
modified after Yan et al. 2005
1—Quaternary 2—Precambrian 3—Lherzolite 4—Plagioclase lherzolite 5—Olivine websterite 6—Websterite 7—Disseminated ore body 8—
Network ore body 9—Oxidized ore body 10—Metasomatic ore body 11—Massive sulfide ore body 12—Petrofacies boundary 13—Intrusion

stage and its serial number 14—Measured and inferred faults 15—Dirill hole 16—Mole track
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Fig. 3 Geology of the Jianchaling mafic-ultramafic complexes for intrusions modified after Wang et al. 1996
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Fig. 4 Geological sketch map of the Lengshuiqing complexes
intrusions modified after Shen et al. 2003

I—Yanbian Group 2—Upper Sinian 3—Hornblende gabbro belt
4—Noritegabbro belt 5—Olivine gabbro belt 6—Quartz dorite rock
body 7—Mafic-ultramafic rock 8—Petrofacies boundary
9—Unconformity 10—Fault
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Fig. 5 Geology of the Baotan mafic-ultramafic complexes a and Cross sections b for intrusions modified after No. 7
Geological Party Guangxi Bureau of Geology and Mineral Resources 1981 unpublished data
1—Sibao Group 2—Danzhou Group 3—Sinian 4—Devonian 5—Mafic-ultramafic rocks 6—Quartz diorite 7—Granodiorite 8—Biotite

granite  9—Pyroxenolite 10—Gabbro-diabase 11—Fault 12—Ore body 13—Copper-nickel sulfide deposit ore spot 14—Dirill hole

2001 U-Pb Re-Os 4 Rodinia
Ni-Cu- PGE
3 1 000~ 800 Ma
982 +21 Ma Re-Os
Ni-Cu- PGE 2001 — 878 £ 27 Ma Re-Os
) 2003 — 800 £ Ma SHRIMP U-Pb
20 90 2005 — 833+ 35 Ma Re-Os 2005
Rb-Sr  K-Ar  Sm-Nd U-Pb
2 3.1 833%£35 Ma
SHRIMP Ni-Cu- PGE
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Table 2 Chronological data of Neoproterozic Ni-Cu- PGE sulfide deposits and related mafic-ultramafic rocks
Ma
1509~1 526
K-Ar 713820 1995
403.69£6.63
U-Pb 308 1995
Rb-Sr 72 2004
819
Sm.Nd 1 508 £ 31 1992
970 £ 310 2004
SHRIMP U-Pb 827+8 2004
812+26 Lietal. 2005
837 2005
911 £20 Du et al. 1996
877 +34 879+19 1408 £ 140 | Keays et al. 2004
852 +25 Yang et al. 2004
Re.Os 833+35 2005
84079 2007
1126 £96 2007
1220+57 2005
1043 £28 2004
2219+111 1990
Sm-Nd
1782+82 1994
U-Pb 1734+£20 ~ 18637 1994
SHRIMP U-Pb 828+7 Liet al. 1999
Re-Os 982 +21 2001
590 (1]
K-Ar 389~396 405 1996
144.7 1993
Sm-Nd 927 +29 2003
Re-Os 878 27 2003
1253 (2]
1112 (2]
KA 709 (2]
1031 1981
936+7 2003
U-Pb
840+£5 2004
SHRIMP U 782 +53 2005
K-Ar Rb-Sr U- Sm-Nd 970 £ 310 Ma
Pb 2
2 Du 1996 Re-Os
911£20 Ma 2004~2007
Sm-Nd 1508 £31 Ma Re-Os
1992 2004 I[SOPLOT Re-Os 1043+28 Ma
1 510 £ 140 Ma Sm-Nd " 2004 Re-Os 6 18705 18805
“ "o " 2004 2004 1 Os
o 711 . 1995.
(2] . 1975.
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2005  Keays 2004 3 -
Re-Os 1 408 + 140 Ma 2001b 828 +7 Ma
877434 Ma  879+19 Ma 2001
2 Re-Os Re-Os 982 +21 26 Ma n=8 '$0s
852+25 Ma 2004 833+35 Ma n=5  '880s =0.102+0.010 MSWD=1.5
1870 1880 =0.279+0.018 MSWD=1.7 -
2005 2007 Ni-Cu- PGE
Re-Os 1 126 £ 96 Ma 840 +
79 Ma 2006 3.3 878127 Ma
Re-Os Ni-Co
2 Re-Os
K-Ar 590 Ma® 396~ 389
Keays 2004 3 Ma 405 Ma 2002 144.7 Ma
2007 2 1996 K-Ar Ar
8 K-Ar
Os
Os K-Ar
2007
SHRIMP U-Pb 827+8 Ma 2005 2005 Sm-Nd
2004 812+26 Ma 927 +49 Ma 1993
Li et al. 2005 837+ Ma 2005 2003
2005 2005 Re-Os ReOs 878 + 27
833+35 Ma 852 16 Man=5 "Os 0 =0.131 0.019 MSWD=
+25 Ma 877134 Ma 879£19 Ma  840%£79 Ma 3.5 Sm-Nd
SHRIMP U-Pb 827+8 Ma 812+26 Ma
837 Ma
Re-Os 889
Ni-Cu-Co- PGE Ma 1998 oo
3.2 982%21 Ma Ni-Cu- PGE
Ni-Cu- PGE
_ Sm-Nd 2003
2219+ 111 Ma 1990 1782+82 Ma 3.4 800 Ma
1994 2 U-Pb Ni-Cu- PGE
1734420 ~ 1863+7 Ma 1994 K-Ar
Li 1999 A 1253 M@
4 - K-Ar 1112 Ma®
SHRIMP U-Pb 828+ 7 Ma
SHRIMP U-Pb U-Pb 1991 1 112~1 300 Ma
826+ 13 Ma 827+ 15 Ma K-Ar 1 031 Ma
1981 K-Ar 709 Ma®
- K-Ar
U-Pb
(1) 711 . 1995.

(2] . 1975.
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936 +7 Ma 2003 Rodinia
8405 Ma 2004 100 Ma 830 Ma
2005 SHRIMP U-Pb -
782+ 53 Ma 2005 2005 -
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Ni-Cu- PGE Rb-Sr
952+ 86 Ma 1987 —
4 Sm-Nd 11544122 Ma  “Ar-¥Ar
994 +20 Ma 1996 Sm-
4 Ni-Cu- PGE Nd 1034+£24 ~ 935+10 Ma Chen et al. 1991
U-Pb 968 =23 Ma
1994
1 000~800 Ma 1999
4.1 Rodinia
. Li et al. 2003
- 833+35 Ma ) !
1999 970 Ma
1 000 Ma adakitie Pisarevsky 2004
Rodinia 933.2+2.1 Ma
833 + 35 Ma , Taohong  Xiqiu - SHRIMP U-
Pb 913£15 Ma 905+ 14 Ma Ye et al. 2007
1 000 km 2 1 500 km
2003 Rodinia 2003
2005 Ye et al. 2006a
800 Ma
2003
1996 A -
Sm-Nd 773.1 = 2006 -
10.8 Ma 1994 Rodinia SHRIMP U-Pb 828 £7 Ma Li et al. 1999
2004 833 + 35 Ma 841+22 Ma 2007 Hejiawan
Rodinia - LA-ICP-MS U-Pb 811.5+ 4.8 Ma Wang et
1 400~1 700C al. 2006b S U-Pb
Mg 2004 8256 Ma 1999 LA-ICP-MS U-Pb
Chai et al. 804.3+5.2 Ma 2006a
1992 S U-Pb 824 +t4 Ma
Rodinia 1999 SHRIMP U-Pb 820+7 Ma
830 Ma Pisarevsky 1999
2004 Ni-Cu Noril’ LA-ICP-MS U-Pb 822.7+£3.8 Ma 835.8

sk-Talnakh Duluth

+2.5 Ma 824+13 Ma 794.2£8.1 Ma
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2006a S SHRIMP  2004a 1250~840 Ma
U-Pb 818 £ 10 Ma 829+ 11 Ma - 1243+
2001 825 Ma 46 Ma
Rodinia 1084+73 Ma MORB 1
820 Ma 030 +£46 Ma 2004a -
- NNE Sm-Nd 924+ 115 Ma Rb-
U-Pb 761 =8 Ma 2001a Sr 7251191 Ma 1997 SHRIMP
U-Pb 820 Ma Zhou et al. 2002b
780~ 680 Ma 765~730 Ma Sm-Nd 785+ 88 Ma
2006 2001 SHRIMP U-Pb 780 Ma Zhou et al.
760 Ma 2002b SHRIMP U-
Pb 743£12 Ma 2006
820~760
Ma -
Rodinia ~825 Ma 2004 878 £27 Ma
2000 2001a 2001b 982 + S—>I—A
21 Ma 933.2+2.1 Ma 959~725 Ma
Rodinia
2002
- 2003 2005
- 4.4
4.3
878 +27 Ma - - - 800 Ma
I-S
Pb-Pb 889 £ 22 Ma SHRIMP U-Pb 820
1995 I ELA- 13 Ma 813+ 14 Ma Sinclair 2001
ICP-MS U-Pb 889 + 10 Ma 2004 SHRIMP U-Pb 808 £ 12 Ma
863+ 10 Ma 2006 2002b 803+ 12 Ma
SHRIMP U-Pb
- - 829+10 Ma 76112 Ma 2006
980~ 900 I
Ma SHRIMP U-Pb 955£13 Ma  SHRIMP U-Pb 819 £ 8 Ma 824 + 14
2005 SHRIMP U-Pb 943+18 Ma Ma 795+13 ~ 797+10 Ma  796+£9 Ma Zhou et al.
2003 2002a —
S 2004a —
SHRIMP 929 +25 U-Pb 786 + 36 Ma
Ma 805+ 15 Ma 2000 823+ 12 Ma
955~929 Ma 2005 1998 798 £24 Ma 1996
U-Pb 946 + 18 Ma 904 + - -
18 Ma 2002
TIMS U-Pb 950 =4 ~ 895+3 Ma Ling et al. U-Pb 853 +
2003 OAr ¥Ar 42 Ma 2002 I
842+4 Ma 2002 SHRIMP U-Pb 857+ 13 Ma
848 + 71 Ma 839 + 19 Ma 2002a U-Pb 876 £
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40 Ma 1998 864 £26 Ma 1996
SHRIMP U-Pb 864 +8 Ma Zhou et al. 2002a
U-Pb 858 ~778 Ma
2005 803+ 12 Ma
2001 -
- SHRIMP U-Pb
780 ~760 Ma 2006
SHRIMP U-Pb 746
+10 Ma 738 £23 Ma Zhao et al. 2006
Rodinia 860~ 750 Ma
2005
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Cu-Ni- PGE
1 Ni-Cu- PGE
2 Ni-Cu- PGE
4
3 Ni-Cu- PGE
1 000~800 Ma
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