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Table 1 Classification of magmatic Ni—Cu— (PGE) sulfide deposits
( modified from Naldrett, 2013)
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Table 2 Geochronological data of Ni—Cu—( PGE) sulfide deosits and related mafic—ultramafic rocks

in foreign countries ( modified from Lii Linsu et al., 2007&)

W IR NP EWIRES HFRWS AFEIAE (Ma) ORI
Mt.keith SHRIMP U-Pb 3% TP IR R (B 2705+4 Nelsonet al., 1997
Kambalda SHRIMP U-Pb ¥ AL B (B ) 2705+4 Nelsonet al., 1997
HoneymoonWell SHRIMP U-Pb 3 DAL R (B ) 27054 Nelsonet al., 1997
SHRIMP U-Pb i TR R (B A) 2700 Ayeret al., 2002
Abitibi Re-Os 3% AL IR A 2733 Puchtelet al., 2009
Sm-Nd ALY R R 2692 Puchtelet al., 2009
SHRIMP U-Pb 3 G ACE R (A 2587+8 Mukasaet al., 1998
GreatDyke .
Sm-Nd ¥ e 2586+16 Mukasaet al., 1998
SHRIMP U-Pb i FY A R (R A) 2058.9+0.8 Buicket al., 2001
Bushveld Re-0s LA 204311 Schoenberget al., 1999
Re-Os ERAL 2 A 2011+90 Reisberget al., 2006
Sm-Nd TR S 1980+40 Hanskiet al., 1990
Pechenga Re-0s TR U 2004 + 9 Hannahet al., 2006
Re-0s EALT A FEE— R 1700~ 1900 Walkeret al., 1997
Sudbury SHRIMP U-Pb #: TR M (B ) 18501 Krogh et al., 1984
Thompson SHRIMP U-Pb i ALY IR I A (B ) 18805 Hulbertet al., 2005
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Fig. 2 Secular distribution between Ni - Cu deposits and crust growth( modified from Maier and Groves,2011)
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Table 3 Geochronological data of Ni—Cu—( PGE) sulfide deosits and related mafic—ultramafic rocks
in China ( modified from Lii Linsu et al., 2007&)

W IRZ K Wy Mz 4 IR (A (Ma) ORI
AL (B D) 827+8 ZEBRAESE 2004
SHRIMP U-Pb B R MO A (RS 812+26 Liet al., 2005
AHE M A (85 A) -3 837 =) %5, 2005
AR = A 911420 Duet al., 1996
877434
AL B A 870+19 Keayset al., 2004
&) 1408+ 140
. AL S A1 852425 Yanget al., 2005
Re-0s p—
bR = A 833+35 RI%E 2005
BN e 840+79 FEIAE 2007
YRR A 1126+96 MBS 2007
T4 BYCR B AL 0 1220+57 1= 4, 2005
2R BRI FECRE A (45 1043+28 TR 2004
SHRIMP U-Pb ¥ WA (B ) 81910 Zhou Meifu et al., 2002a
BT SHRIMP U-Pb #: WA (B5A) 808+ 14 Zhou Meifu et al., 2002a
SHRIMP U-Pb ¥ TR (B ) 811+8 ZEH RS ,2005
- SHRIMP U-Pb i B 827+7 Liet al., 1999
e Re-Os T LR 982421 EHCE 2001
o Sm-Nd F B (4 4) 927+29 PR B4, 1993
e Re-Os 7% A= A 878+27 TS, 2003
ook SHRIMP U-Pb # i 782453 FEFIAREE 2005
SHRIMP U-Pb NEE (BEA) 811.6+3 Zhou Meifu et al., 2006
KF LA-ICP-MS U-Pb % A R R 290.2+3.4 JE A5 2009
. . ] 2459+59 ~ B 2004
LA-ICP-MS U-Pb % iyel 2136218 SR 2005
DINGELIN SHRIMP U-Pb 7 izl 2188+8 H&2F- 2004
SHRIMP U-Pb #: WA (85A) 13427 e A, 2005
SHRIMP U-Pb ¥ T M A 1642 2557 2455 ,2009
STt AR Ar TR AN (BB 225.50+0.85 A FHESF 2005
a SHRIMP U-Pb WEMRA (BA) 216+5 Wuet al., 2004
B SHRIMP U-Pb 3 ERHOMEAE (85 ) 217+3 Wauet al., 2004
SHRIMP U-Pb ¥ TR (B 2875 A5, 2004
WERLETE 15 Re-0s AL A 282.5+4.8 TRAEMTSE 2005
Re-Os 1 BYCRFAPCR BRI £1 305+15 AU, 2006
W R v I Re-Os Ak A 290.2+6.9 TRAEMETSE 2005
S SHRIMP U-Pb ¥ B R (B ) 2743 AR5, 2004
o Re-0s ¥ Ei IS /NRESUT TN 1B N TR C A Rt 282420 EHE,2002
SHRIMP U-Pb #: A (B5A) 2692 Zhou Meifu et al., 2004
=i Sm-Nd ¥ YR APCR R T A 305.4+2.4 2T 1998
w1 Wik B A1 U-Ph 3k TR (B ) 285+1.2 R 2002
Re-Os ¥ TP A1 (BRI 298+7.1 2= H K4 ,2006
H Re-Os 7 i eI IN TR /L e) 283+13 PRtEF-45 2005
AP (55 4) 28510
SHRIMP U-Pb ¥ AN (85 4) 284+9 RAE 2006
EPap:s WECE (B5) 28448
LA-ICP-MS U-Pb % WAL (55 4) 281.2+0.9 EBJA 55,2006
Re-Os ¥ ALY L RS 286+ 14 AT A 2007
Pr— SHRIMP U-Pb 3 WA (B 278+2 ZAE A 2006
e+ Wokigk A U-Ph ¥ SNV (B ) 274+4 ZH LA, 2006
ek Re-Os 7 TURBER S (L) 420£20 U145 ,2007
e AP Ar b 250 FHEL14E 2007
Re-Os ¥ AL A 160+18 T, 2007
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Bt SHRIMP U-Pb % M (85 ) 259+3 Zhou Meifu et al., 2002b
i SHRIMP U-Pb 3 WEOMCE (F5 ) 263+3 Zhou Meifu et al., 2005
SHRIMP U-Pb #: MRS (85 258.5+3.5 Wanget al., 2004
Re-Os ¥ ks 249432 T LT A, 2003
H5% Re-0s ¥ WAL 259+18 B H4E,2006
— Sm-Nd 3% TR ORI (4 1209+37 Wra e, 1997
Sm-Nd TR S I A (A 121083 AR, 2004
Fir 7K I Sm-Nd B (25) 1084 JR IR 2012
— SHRIMP U-Pb 3 WA NS (5 ) 434.46.2 FRAEMTSE 2007
Sm-Nd Tk A 300+50 2B 1998
LA-ICP-MS U-Pb 3 I SA R A 393. 5 + 3. 4Ma 24255 ,2012
LA-ICP-MS U-Pb ¥ I AR A 439. 1 + 3Ma P L5 ,2015
LA-ICP-MS U-Pb 3 |REEEHIN 3N 423 + 1Ma Eid5,2014
LA-ICP-MS U-Pb 3 [ SRR 411.6 + 2.4Ma Liet al., 2015
HHIAA LA-ICP-MS U-Pb 3 I SARBEENS 431 + 2.4Ma Liet al., 2015
LA-ICP-MS U-Pb ¥ I A A R 424 + 1 Ma Penget al., 2016
SHRIMP U-Pb #: MR A 405.5 + 2.7 Songet al., 2016
SHRIMP U-Pb ¥ " 2y 408.1 + 2.9 Songet al., 2016
SHRIMP U-Ph ¥ - 406.1 = 2.7 Songet al., 2016
KR LA-ICP-MS U-Pb ¥ NS 467+1.4 Lrpaf-4g 2011
LA-ICP-MS U-Pb [ S RN 388+1.8 BRIe4E,2015
4T3 LA-ICP-MS U-Pb % IR MR 402+2.8 BRIE4E 2015
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SHRIMP U-Pb ¥ I 5224 1k 357.5+ 2.5 =A&F4,2010
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22 miaFAyLEH
FHBAT IR TC—BISN R IEA R TR
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) B H I He 0 oo e I 0 ek 2 o T 4 K
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Ut R B AR, mR e R I RS
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Fig. 3 Comparative map showing the ore-forming and rock-forming age of the major Ni—Cu—PGE sulfide deposits

and related mafic—ultramafic rocks from different tectonic environment( modified from Li Dedong et al.,
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Fig. 2 Schematic illustration of the spectrumof characteristic geometries of composite mafic and mafic—ultramafic intrusions known

to host magmatic Ni—Cu—PGE sulphide mineralisation; (a) Continental margin cleavage type; (b) Orogenic type; (c)

Overflow basalt type; (d) Alaska type; (e) Ophiolite type ;

impact type. (modified from Barnes et al., 2016)
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Table 4 The m/f and Mg* of magmatic Ni—Cu— (PGE) sulfide deposits

ENGES A PR BEEK LU (E Mg* TORLK IR
3l 4.64~6.64 0.84~0.88 THiZE 2002
;z DINYISE/A 1.58~3.63 0.62~0.78 X4 ,2006
[‘7?5 K5 1.61~4.35 0.61~0.81 REAAHMFE 2009
g W FE 52 Y9 0.82~1.14 0.36~0.53 RIS, 2014
# WERE 7 Y2—Y3|  1.35~2.98 0.87~0.91 M#E4,2014
f Fal) Ay 1.12~4.41 0.61~0.89 FISr i ,2013
IR 1.70~4.22 0.71~0.81 RFIEZE 2010
s 45 3.78~4.83 0.79~0.83 % ,2014
,'iﬂ HHBAL 3.96~6.32 0.79~0.86 45,2014
- Wr— 2.76~8.37 0.73~0.88 L% 5 2012
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Fig. 10 Average primary magnetite composition, analyzed by
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The Research Situation and Progress in Magmatic
Ni—Cu— PGE Sulfide Deposits

CAI Pengjie” , GUO Xianzheng" , ZHENG Youye" * , SUN Shuhai” ,
LIU Jia"*, CHEN Xin” , YU Junzhen” , XU Rongke"
1) Institute of Geological Survey, China University of Geosciences, Wuhan, 430074 ;
2) The Faculty of Earth Resources, China University of Geosciences, Wuhan, 430074
3) Institute of Geological Survey, Hubei Province, Wuhan, 430074

Abstract: The magmatic Ni—Cu— PGE ( platinum group elements) sulfide deposit is one of most important
Copper—Nickel deposit types. It is of great significance to discussion about the metallogenic environment,
mineralization and genetic mechanism of the type deposit. This paper has made a detailed analysis the Ni—Cu—
PGE sulfide deposits on the conent of temporal and spatial distribution, metallogenic process, geochemical
characteristics, metallogenic theory and exploration technology on the the data gathered from diagenetic and
metallogenic geochronology, geochemical characteristics, ore deposit morphology, metallogenic theory and
metallogenic discrimination mark. The results include; The classification methods of magmatic Ni—Cu— PGE
sulfide deposits include ore hosting rocks, ore forming styles, main metal components and metallogenic tectonic
environment, and the distribution of sulfide (ore bed) has the characteristics of gravity differentiation. The
formation time of the magmatic Ni—Cu— PGE sulfide deposits were mainly later than the Middle Proterozoic era in
the China, and were mainly than the Middle Proterozoic era in other countries. The late Paleozoic (390~430 Ma)
deposits were found only in China, especially the Xiarihamu super large ore deposit has global significance. The

debate between the theory of small intrusions forming large deposits and the theory of magma channels forming
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deposits originate is mainly in metallogenic location, magmatic intrusion pattern and the necessity for crust S. There

are important reference indexes for judging ore bearing property, which include the ratio of m/f vs. Mg# and the

conten of platinum group in whole rock, the ratio of Ni+Cr vs. Si+Mg and the conten of Ti in primary magnetite.
Keywords: Ni—Cu—( PEG ) ;

exploration evaluation index

spatiotemporal distribution; metallogenic process; metallogenic theory;
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