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Abstract ; Several mafic-ultramafic intrusions hosting economic Ni-Cu=(PGE) sulfide deposits and sub-economic sulfide minerali-
zation occur in the central zone of the Emeishan large igneous province (LIP). These magmatic sulfide deposits can be divided
into the Ni-Cu type (e-g- Limahe and Qingshuihe). Ni-CuPGE type (e-g- Qingkuangshan and Huangcaoping) and PGE type
(e-g- Jinbaoshan and Yanghewu), according to the variations in the content of platinum-group elements (PGE). Electron mi-
croprobe analyses of olivine show that almost all olivine crystals are chrysolite (Fo7.8 =~ Foss.6 ), with an exception of some
grains from the Qingkuangshan intrusion which are forsterite (Fo%.1 —Fo93.1)- The compositions of olivine are distinct between
intrusions containing different types of sulfides- For the Ni-Cu sulfidebearing intrusions, the Fo and Ni contents of olivine
range from 77 to 87 and from 976X 10 °t0 2176 X107, respectively - Olivine crystals in the Ni-Cu"PGE sulfide-bearing intru-
sions have Fo numbers varying from 80 to 86 and (1024—2543)X10 ® Ni- The PGE sulfide-bearing intrusions contain olivine
crystals with Fo numbers ranging from 78 to 84 and Ni contents of 776X 10 °to 1 755X 10 °. The olivine from the Qingkuan-
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gshan intrusion, which contains economic Ni-CuPGE sulfides. is distinct from others by its high Fo numbers (up to 93.1) and

CaO content (0~24%*1. 14%) and extremely low Ni (266X10 °). The Ni concentrations and Mgt of parental magma have

been estimated by using the compositions of most Fo-rich olivine crystals and the results show a high-MgO picritic-basaltic mag-

ma- Modeling of olivine fractional crystallization and sulfide segregation show that the parental magma for the Ni-Cu type min-

eralized intrusions has experienced the most extensive sulfide segregation (~0. 1%). For the NiCuPGE type intrusions; it is

~0.06%, and for the PGE type intrusions it is ~~0. 02%. Re equilibration of the early formed olivine crystals with the trapped

liquid can account for the variations of olivine compositions-

Key words : central zone of Emeishan large igneous province; magmatic sulfide deposit; olivine; fractional crystallization; sul-

fide segregation; trapped silicate liquid effect -
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Fig-1 Simplified geological map of the inner Emeishan large
igneous province showing the distribution of mineral-
ized maficultramafic intrusions
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Fig-2 Geological maps and cross sections of typical sul-
fide mineralized mafic-ultramafic intrusions in the
central zone of ELIP
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Fig-3 Compositional correlation diagrams of olivines from different sulfide mineralized mafic-ultramafic intrusions in the inner

Emeishan Large Igneous Province
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TCE AN SCEMA TR K47 88 E = A g
BEAE S AR R O A NI B T RERR
REE I Ni 9 F AL R E 18 S Ak &R,
MM Ni & B B2 B BV - 5300
T, S B B 3 23 K 5 AT B R R R A 2% 2K
ESTRAC s 1 i PP R T & A2 2032 (Duke and
Naldrett, 1978; Barnes. 1986; Cawthorn et al-,
1992; Li and Naldrett, 1999). [K i, #HG 43 B A
RE SRR SR PR 5T T ELR AR S A AL 44 75 LA
J it (B8 80 1 7R 7
4.1 BERER

KREWFRERY]. SR+ PGE 15 Bk
THREAIK PGE £ MEERREL I H 518 s AL ¥
fRAY BT & b (BF R B ) 19 K /Iy (Campbell and
Naldrett, 1979). & PGE WHLYIH IR R [N F &k
10°. 1747 PGE & Ni-Cu MBI IR R HF 2 A
O (Naldrett, 1989). JRUG55 % PGE FEER T
0 A S5 RN 4 S B FE . Barnes and Maier (1999)
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BFFER I o F SR AG I T 75+ 2590~ 30 0B 43 ks
TR AE S AMERAE PGE RIJRAGH 2K iXFha 2%
WO [ s BT T BERRAE - 1 SCMI AN B g AR (2001) An
SRR AR (2003) B BF 7R B Mk JE K0E B
B S IG A  BA B B HIE (MgO =160 . J5 & T 4
IR MgO &8y 21. 7900 i RHA R vk R
) 7 B AR £ 2R AR A AR 4/ 4 A S B %
A0 B AT SRR A -

A 48] Y IR KT REE % B =
B AR AR . i 4 & 0 O A B AN e
VERES VBRI e 53 5h 5 &0 &K+ Fo
B RO A BUBE R A M AL Ko = ( X6/ X8)/
( Xk / XM4.)=0.30(Roeder and Emslie. 1970), #f
A 7/ s P T PR O A5 51 0 SO 1 P
R 3 ) Mg™ (MgO/ (MgO TFe0)) 551 715
{7 (65.8) i K (63.0) B EFE(63.8) EFE I
(61.3) Bamr(52.8) Bty a R EE AL H
RVUAEURBEE S Mg~ 54 1155 1k 0 BEA 2 H
#2231 (~ 64, Chai and Naldrett, 1992). % E 3| & &
VRO A1 B o A e ] — a3 2 B (an &l 3), iR
WENTEA SR M REA A IR (Mg~ =65.8). R HE
= Mgt vs- MgO @ﬁ]’q’:(Thompson and Gibson,
2000) (ZEHURE AR T)) T AR RS K MgO &
B 11 9%, 54 Il B4 3 1 MgO & & A
(12%,Chai and Naldrett, 1992), fHLF & FE L&k
A MgO B B (12,990, Bk, 2002; R P14,
2003) . A48 TU GS X m BRI HUT A LU Sl 53 b
(Le Bas, 2000), J§ TS X e 9% - T 24k H Y
& A U T AR B 0 BEA 3 MgO & & 0E
FALTHEMREE K MgO & &, FI, X575
PRI BEE J T RE v i X T 9K -

4.2 SHELSRMEAYES

SEIGRT IR . Ni FERR AL/ REBR &6 5 3 2 il
B Ar I 25 (an DRS' =500, Peach et al- » 1990) i
6 85 T A MO 7/ R o 1 4 P R B (A
D%//Sﬂﬂﬂ 2.86~13.6, Takahashi, 1978). £ S Anifg
Rk R rp 2 AR A Ni & R Bl S B9 45 e T
TSR AE S AR R h &5 A, Ni & &
I R EEAY =5 451 D5 B A N S R
ACARFAE AT SRR 5 0 B8 4 s RO AL P s B VD -

WA Ni & R SRR S K T Ni &R (R
SR E ] I B M) o34 e kA A «

G = CiFh, (1)

Xorp. CF AN Co A AIREMEITCER | AR R FIYILE
A 2 PR F ORI A o B A s E S R
RBDER (L5 S E 5 RE ) s D BUCER | AL
ARG R 2 [ S R B0 B R EAR A,

D= XK'+ Xek ™+ (2)
Hof Xo WEE SR o P E S8 KN
Wy o Xt i TCERMTECREL

AR IR A2 M A7 7 B 46 it R P iR o
 Ni 2L L AT DA e BBl F5 248 A2, #E Ni
ERAARKAEN R, TR TR 2R F
FAAE s RS SRL 0 A H M A S 4 BE R BOE % |
Al 2 Sk 45 e BRI A T e AR A S
{EIX B[N AN AR B AN B 3 R e As A
SCHIZER AL FETEAR D A -

BT ALY T2 AL T R A R AE LAY
AT RN A AT o FERSORS A7 A DL AR AL A 7= L TG
Wit R = P ST s s Y, X UL AL Y B
RIS AR A G- W, AL EEHE G
T oy B 2 i DA BRI £ 73 B 6 S 3 — R
BAby B B IS O RIR I 4G A 3% MgO . FeO
S ANy 12. 5% F0 12, 3%, Ni & & 2 330 X
1077, e KSR ZRA Ni & &7 (28~
723)X10"", Kerr, 2004) . Ni fERM 6/ AR 4h 3
Z B3I 250 DR ¥ K 7(Takahashi, 1978), 7E
BRAC W)/ TR £k 4 5% ob i 43 T 2 %0 DRYVST 2 500
(Peach et al-, 1990), K's "™ =0. 3 (Roeder and
Emslie, 1970).

PR 1 73 B 235 S RN AL 475 18 22 B RADL 25 R
4 A RERREL PR 2R I R AE TR AL A B 2 i A
it Ni & E7E NiFo B HoRH8R2 70 AN AN 2 4
TSRO A s e s an SRR 7 N FE S B 4
EEATAER T, UL A A B 45 B 16 F & A (Duke
and Naldrett, 1978; 1i and Naldrett, 1999; Li et
al-, 2007). d1[& 4a O] 0L, J3 H{] Ni-Cu LA 2200
I TRETT T T2 B 53 B 45 5 (~16 20) FIBRAL )
KEBIVE T (0. 120), 757K Ni-Cu U&7 ik 2
620 ZE A R 11 20 BS 2 i T LRI R AL
B X 5 SRR A A N AT RE SR RUE AR v A
N RS- 373 Ni-CuPGE AU M
1353 8 45 5 AN B AL 0 0 s R 43 ) 29 g 1206
0.06% (& 4b). & H 1l Ni-CuPGE & %4 1k
ZIREIR [RGB G E - Tovk A 1Y 5 i 31 TR
- &5 1L PGE BIGH AR 2 8%t 13 43 &
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4800 1 o N THES | e AR - X 4 5 1L 2
a A AEATHOES | | mEy LR RRy R
~ 2000 F = - L
S
=~ 1500 L
“ (Ol : Sul=
99.5:0.5)
1000 L
b
500 [(O) Su|1:98 12)
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Fo (%)
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Fig-4 Modeling of olivine fractional crystallization. sulfide segregation and trapped silicate liquid (TSL) effect
a-NiCu AP 054 :b- Ni-CuPGE H {8 - PGE ARG b d s | B A 4 B4 Bl 2k, F oy s AR B 11 - O &6 3 B 485 A
rE s & . Ma. B EE R Db G 2 B2 5 6205 B s s e WO 22 B2 i 2. 5000 . thala b ae e L. )

YR (TSL) R

ZE AR 0. 02X B RRAL IR BS s ¥ By B PR DAY
By VAR BB Y R 5 (] de) . X
EHMES0 PGE ALY LA H B & R 1A 51
AGHAY G -

BTS2 B A Fo JES A Ni & B 73
B A O, SRS B R O WAL
WA B R B AR A NirCu LA Ni-CuPGE AU AL
Y IR BRI B 5 BRI PGE BRI
PR S A RIS 1 Ni A5 $50RE B B I
X5 Song et al- (2008) F|H PGE & B HHF 1Y
ZER—5
4.3 RENERHRL

FLHASE S 0RO 61 533 2552 B HERR i Hh it
FERI A AR FE A 26T 55 s A s 5 Jm) 3B
“F-fi5 /¢ H (Barnes, 1986; Cawthorn et al-, 1992;
Cawthorn, 1996; Borghini and Rampone; 2007,
PO A P P 0 A 5 R 0 JR) T S
(Danyushevsky et al-, 2002), Hodr LD & 8] 45 2
RN R HERR 5 RO Ay 18 1) S ey Y. -

R A 18000 28 AU ARFAE T 2 Yt DRI [ A S 28
R 7 i RIS N RERR AR I — I AP 25
SO A T Fo FEAIK, BN NiFo 1Y IEAHDG
R A omAE R R R - bk — IRt
FE NiFe 224 ] B 23 7 A= 7/ NiFo J¢ % (Li
and Naldrett. 1999). gy[& 4 o] L, 73 Shif G E 11,
W a RE VR DL o SO S TP 40 NiFo 2 1E
FHIEIEZR - VB A AE (R BREERR AR 5 VR - i o 3
WA NitFo SAAHSCR BRI O SHi i iE
KA T R -

() B A IR R A RO Y A B8 70 5 e R BT W ok

JRE T THRARAS (Barnes . 1986) . HEGL A £1 (73
{50 P T S v SR 4 RS » v ] SRR o B o
SIS A MELT s(Ghiorso and Sack, 1995)
THEAGE] MELTs {3 B9 8046 5 2% 0 & )11 85 %
7> (Chai and Naldrett, 1992), Ni & &% E N
300X10°", J) b A 3R T B B e o 1300 °CL R
107 kPa, R QF M- J15745 S anf 4.

B 1&] da T 0L, 715530 Ni-Cu BT LA R AGHEK:
SRR 5 AR £ B A3 28 AL 23 1) 5 32 4094 500
(1 [ BR A R L o S P 468 o - 1 7K RS A
B . 1) 5 TR BRAE R E6 SR 8 42 - 1] 4b 1 9 L
Ni-CuPGE BU& 7 & PR 41 2 5 (R 4K iR e R
FAHY 45 58, # B IE Ni-CuPGE &7 54 1k BH 5 2%
Ni & & A RS TR SRR W46 Ni & &
(R ANBE A B ATAS BEE 37 B TR 1] de T4
K1l PGE UG LA RS 11 43 281 A 2 1026
F N SR AR 2 8 T 445 - 4000 B 1) SRR PR 3R 5
T4 i ] LA & a4 O B 224K -

()RR A7 B3 FEGR RS SR R T L 3 B 2 R
AL A% 5 LA B i (B s 2 4 T LR FE s
M- (2) MR JE K BUE B TR SR AL S0 A R R
EHRRTEMR LR H Mg0 . FeO & &7 5N
12.500,12.3%6. (3) 5 (L TR MM 17 43 186 4% ik %
HILRECR (BB I B REEEI — 2k R, |
Ni-Cu BB BS feii (~0. 190) . Ni-CuPGEAY
K2 (~0.06%0). 1 PGE 555 (<0.0250). (4)
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