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Abstract

Geochemical characteristica of the platinum-group and chaleophile elements of sulfide ores sampled from the
western, middle and eastern part of the No. 2 ore body in the II segments of Jinchuan intrusion were systemati-
cally analyzed with the purpose of investigating their spatial variation regularity and genesis as well as their in-
dicative significance for the ore-forming process of the Jinchuan deposit. The results imply that the values of
PGE(Ir, Ru, Rh, Pt, Pd)on a 100% sulfide basis decrease gradually from the west to the east in general, and
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there is a similar variation of the concentrations of PGE and chalcophile elements on a 100% sulfide basis in both
disseminated and net-textured sulfide ores. The characteristics indicate that the concentrations of PGE and chal-
cophile elements were restrained by the segregation of sulfides but little affected by fractional erystallization of
sulfide melts and late-stage alteration. The concentrations of PGE and chalcophile elements of disseminated ores
on a 100% sullide basis in No. 2 orebedy are lower than those in No. 1 orebody, but the values of these ele-
ments in the western part of No. 2 orebody are similar to those in the eastern part of the No. 1 orebody, which
implies that both of the arebodies resulted from the segregation of sulfides in the same magma conduit, and
during the rock-forming process the ore-bearing magma flowed from No. 1 to No. 2 orebody because of the
lower R value of No, 2 than that of No. 1 in the process of segregation of sulfide melts.

Key words: geochemistry, Ni-Cu sulfide, platinum-group element, chalcophile elements, Jinchuan deposit

& JI[#KE Ni-Cu-(PGE) WL KAz T4t
RAEF R AR R AR LR
W, BT8P H Noril’ sk-Talnakh il jn& X
Sudbury 2 FHIHAB=K . FEBRKHERERH
SRR (Naldrett, 2004). HE &NF KB
HHK Ni &R EIFERRE D) 558 M, L FHHAh
1.06%,Cu I RIL D] 354 7w, H P BA R
0.75% CHRE®T RE AT KE, 1984; FH 5L
%,1995). HER, EAMHE FGRILHT ki
FRA(E)REARAH R A HEEE R, 2011,
&) EEtEEHBEIRNE 1.34 ko’ Ni-Cu R
AT LR 50% . RAC/DEERKT "I H A
KT (HPILE,2006). FHE, &)1 EARER
JRAFAE. EANEF M E DA BEEMIRT B ITE
o1 2 R 22 K AT 8 B R 1 (B 1 3L, 1991 Chai et
al.» 1992a; 1992b; FP L2, 1995; R %, 1998;
Liet al.,» 2004; 7K %% %, 2004; Ripley et al.,
2005; FLWL, 2007: Lehmann et al. » 2007; 53
H%%,2008: 20092: 2009b: Li et al. » 2011). LFEK,
&) EF B ENREIHR T EENRRET
B R, R AR R W R % (Song et al.,» 2006;
2009; 2012)F1 B 148 % (Chen et al.,» 2013)3& iEx}
ARRAENEAZ T RE HRAMREETXHE
B RA IR (PGE) IR BT 5T, R & ))&
EIEAER G 2 MNLKE GE R, &)11% & 3
R REEPHEESIFERNE R, R 8 2 MaH
FIBCE R R S REFEH R E.

RE LRHRNT RS F KA EENH A
FREEBBREEANHARMKEIHRE R
MR FLERE MR, DGR R BT ML BR AL 22 4 ) B AL
HAGE . AT REAGER T WAL 40 188 45 % 1K 28 1) 30, T
o 4 B G B HUBRFL = AU BRE R AL B R R R 4R

i, PR T MRS SR R R BA R
sest, X &N R SRS A B D I AF 0 R
TGH (As BisShy Ses Te)HIER L FAFIE R LR EH B X
RS E S R. BT, RICEWATRGOER
BTN SEERER 2 ST AGER
AR A B NisCas PGE RIFEHT R K ERAL 24
AiE, 2 B B X G R 4 I AR AL R R R E AL
1, BE— 2R 2 SRR AL HOm i R
(i

1 &)I5 ik

&) AE Ni-Cu-(PGE) AL BIHT K (A
SHRIMP U-Pb E# (827 + 8)Ma. Li et al.» 2005;
#7 ID-TIMS U-Pb 55%(831.8 £ 0.6) Ma, Zhang
et al.» 2010) = TR R-BRE A&+, B4hM
T oA e R T i e T O 4 Y T 1L R
WA (B 1a, B35, 1995:2000). &JIEEBA
FEAUHFARHUTHZBAREAE . BRsKhH
HE AR RNEEELFRESETE 1b), B4
EBRHNAERR, €4 6.5 km, B 20~527 m, B X
FEHHFFHEIT 1100 m, HBERRE 1.34 km’: H
i 3E T NWS0°, 1] SW. i/ 50~80°. & )i 4k
#—F 5| NEE [0 B3 FoFig.1Fos 800 4 M1k,
MERFRERIN S 15 015NV 5E&E 1b).

&) H R EE b oy s R
H EREER. REESOBRAOMK o EMSE. X
&) AKRITRARERE T P2 S0 RS
PSR, AR, Fig A7 B350 2 ML NS
B THE PR (Fyg BAAERESY, 36 T SR 58 #OF
REH(Fip RS BIE T SHN 55 %) (Song
et al. » 2009: 2012; Chen et al. » 2013). &JI[FiE 4k



#H#nE B4H

E RF: &/IMRRAWE K 2 S5 G HEER N TR IR K T

729

102708’
T

1025107
T

— b

38230

04

s
SO o 2h
’\\\\\\\\\\\@%\\\\\
AN\
R P
RERRTTLNN | 22
s A
L En o
VTR
SN
33

Tt =
<2, ., ;‘ ; Tl
e
S N\

A I, 4
RO ; i7 A
07, S I e i
AP '

100+ 103°

D L B

<}W i

40
T

95=
mop e
& ._‘-Q__'-“.'*

-

B
..

o

™.

38°28¢

\
1800
P

E 1400 15

4

# 1000}
0N

&

5 < R
B i I
S NSO

. AR AP A
600 1% sty Sl sy S s

1 km

ps [ —mams B axmes [ -—we B ato o 2w
Al (e ]pnrs ] xEs s R i
S BHE A1, o E Rk b 2 1 2%

nEe HREETE T

B 1 &N R GRE I, 1995; Song et al. . 2012)
Fig. 1 Geological map of the Jinchuan deposit (modified after Tang et &l. » 1995; Song et &l. » 2012)

BT M L2 MEHEBER: LRAEHAES &
BN R, MAREHE, NEHXEN ST RRRIRR
WHI(1% ~5% 80404, RElRA T2 LR K- 4
BRI | R — RS A o R O
BEMZARHELERE: THEHFWER S
BRI, B iR (RS ARCER %
B AR, A RN S~8 mm, HEEY 40%
~80%, HFEMER RN 5% ~30% . SBIALYE
EEERR . BHERKRS A THEO N ARER
Bk BR, BRI S BIA B 8% ~30%., R &
R-BRTA, KA S BIX 50% L E. ERSEL
Y AMBRENT RKE=ZRY h—24 57 4. I
S, THREHATNESRESTHELIEELRS. TH
BN LA R XL RM (Song et al.,

2012; Chen et al. » 2013).

&)1 [ SE 2K 3000 m, & F, BT B4 8 5
(£ 530 m, B 1b), & 467G BUEA X FREH 210 R5F
i : HORDRLAE 45 SR PR B AL P 2L CE 43 A 2288 1)
o i T MR BT 2oL 3 O LR — IR R (B R TR
D B R, A2 EHELE (G
&, 1995; L%, 2007; Song et al., 2009). B
PRSI RS R TEAN 1S
FE(E 10). FEESRE(14 &R, R silE
B LRE"ETFRHEN _BHEREZ L HHEER
TEMXR, ARABEPHREE RN 80% ~
95% , BLFE N 0.5~3 mm; “HEMHLE A S &
A 50%~75%, BMEEEN 25% ~45%. A U%
AEK CEERE(EKE > 10% RENELS
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(B 1b)(Song et al.» 2009). ABURHE ALY — R
WA= TEETHMAER RS IFTKE_RF
‘%—2 %H“'wn

2 R REE

REHWCLRANE) T KMy 4Lk
200 B4, HEER I HE—1 5250245
FHBRAR 5% U LSRR B (HPILE,
1995). HF,24 S AFEERE T &NESENT
A, EUEREH TR ZREERZE SR
AR, 728 8 2 MBI AL BRI
B A, mhBLERAT aEEEEAE 1. 1
BV 4RETISEENTR (TSR 4-282
&), B PUBR 7 BER . CBR W, FREE
FEHRER—BGRAYT 5T 12~16 &5
B, R AR EE: 1 ST EE“RLER” %%
A RECRT ALY, LA B RER
o(HE 10).

SN2 SRLBTRBRETISERMERR
(30~56 £8). 2 S &KL 1300 m, JBATHEE
118 m, BEAMN REAF=TAB T HAEE. HE
1€ 900 m, K 42 m, § 4k L #0R S A T 1500 m
PR, FPWMARKT 1100~950 m HFF(HE 1c). § &
% F W2 g, S8 BRI TFRER L
PETHERAB (R ERET = RBANHER,
1984). 2 B ELEABRECRT HRERRT G H
E,WFERZTREERTHRAEE. BAERER
AT 18% ~20% &RIMAY, AR T MR
£ 8% ~10% , WREH 4 5%, KT #412%. 2§
Ry ERBRUEITES 4% ~12%, DEHEET R
X, 4PEBRBEN NRET . A5 OERRRR
THRBREATT 2 S5 RR MRS R
HBRASW, HWADE RN 50% ~90% , TEHRE
BT (40% ~75% ) BERT (10% ~25% )M E
R (5% ~15% ) HRCH N A AT F=REAMK
BA,1984).

3 FEMRES

FUAFHFRARE 2 57 EH 41 LORK
#(52 8O T FRITE Y . AE LB Tk
VLR YIORFE, o, 41 RICRERPRT F 4 #(S

<5%), BHEMPBART F 13 H(S>5%): 52 LILR
ERYRT A 7 4. R, BT HFOENERE
oA B 2R A6 2 AG T, BE W X KPS Song ¥
(20090 FT&HS (20140 X P SIE AT T Hs
Fa4T .

BRI CoNi B3E Cu TRN S ESWNERITT
PSS PRI A A R KA ICP-MS B (IR
REETARE MM SER: S S RRALH
RE(IRGSEER YN E: PGE & & K4 Hr# + E
AL IR AT KR ERE AR
ERR RARFENREE AMCERBEENE, K
SPTHRER Qi F(2011).

4 TSR

4.1 Ni-Cn-PGE B2 ET

2K Ni.Cu-PGE X SERWER 1 iin. &R
BRI 2 PR, 2 SR RIEEAL(4] )
AT Ni.Cu-PGE X S SR BHERE T AR (36
OFFEE(52 £8), W 41 PR R w(NDK 0.7%
~2.4% > w(CudH 0.4% ~2.5% . SPGE ¥ 20.5X
1079~355.5X107%, 52 LRFE S KU w(ND K 0.03%
~0.9%, w(CudH 0.01% ~0.8%, 2 PGE ¥ 3.5X
1079~27.04 x 10°%. 7 AIb# R (B A RS & 1
B B TR A REN MK 4 KBESY
w(NDM 2.4% CTT 41-A2) &K & 0.8% (T 41-
A21), 4852 S PGE M 148.3x 10~ 1 41-A2) R {E
B 20.5x107°C[[41-A19); 52 & H RO IR 52 4
LR 1B 2). 5 FRIGIER FRYR, 100% k3
(B H 54N Song et al., 2009 M Chen et al.,
20130/ Ni.Cu & BZEAARK, H PGE & & A fidi
(36 £2)B P IHI(41 LR)FBIRM(52 LR)EH &AL, In
41 RPE S w(ND K 4.3% ~9%, w(C)H 2.3%
~7.77%» 2PGE X 232.3X10°9~2175.2%X 1079,
S2EBERN w(NDK 2.9% ~9.44%, w(C) A
2.4% ~ 6.8%, X PGE = 31.4 x 1077 ~ 380.2 X
107%. B4k, i PRI Co/Ni(0.25~1.74)Pd/Ir
(2.8~31.6) tLAEIE LB

EEENARSEHEXEME Y. S5 Ni.ConIr
Fl Ru B RFPEHXXR(E 3a~d), BRIXEL
FEERTFTHRAHT: S 5 Pt Pd tRRHH EH
FAGTECHE 3e £, HAHRHE RS, R Pt.Pd BE
WA TR, LT EIRY R R A
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Fig. 2 Variations of Nis Cuw Ir; Pd in the whole rocks and on the basis of 100% sulfide along No. 41 and No. 52 exploration
line of No. 2 orebody in the Jinchuan depesit
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(Suetal., 2008; Chen et al., 2013). £ 100%% 1k
PARERE OP, 2 ST RNERRT AP
Irig0+ Ruggp ! RhygeC 45 100 R 7GR 100% Hiik
PP ERIS RS HTE0.3X107°~65.7X 1077,
1X107°~75X 107 °M1 0.4 X 107°~105 X 107 °Z
], 55 95 4 BR 4% AR (Irygp = 10.1 X 1072 ~ 190.1 X
107%, Ruygp=6.7X10"*~301.5 X 10~%, Rhypg =9.2
X107 ~201 X 10D RERT AR TR FE (I
=11.50X10"°~67.6 X 10, Ry =11 X 10~ ° ~
180X 10 %, Rhygy = 12 X 1072~ 37 X 10" )AH{LL, 3
H=82RHE% BE N EMRIGEE 4a.b), F
BENRAFHAMMHBREET N SZAR.RE2
SV HRRERRT AMERBRERT A Inep S
Ptygg~Pdyo RILH — B M EMRRX R, BERRT H
"B Ptygo~Pdyoo S B W BAE FHAET HE 4c~e)-

4.2 FETREARRIE

2 BT AR H T K (As BisSb-Se- Te) &
BFTERL1F. 41 KRFHFLSENERENT: wlAs)
H0.9%105~5x1075, w(BiH 0.46 X 10° ~1.85
X 1078, w(Sb)4 0.08 X 105 ~1.84 X 105, w(Se)
210.5 % 106 ~28 X 107%, w(Te) A 0.88 X 105 ~
1.79% 1075 2 R FALRTE: w(AdH 0.5
X 106 ~7.2 X 108, w (Bi) % 0.05 X 106 ~0.79 X
1075, w(Sh) 24 0.07 X 16 ~0.22 X 1075, w(Se) %
1.8%105~13.9%x 1075, w(Te)k 0.05%x 105 ~1.71
X 1078, Bi.Se.Te 5 S B ABLF M IEH X, BF
AEMEERFERALDP, T As.Sb 5 S 2ZH K
AARMEFE AR, B 7R = & T B8 52 B2 B A Hul i
& 1 I W (Hattori et al. » 2002). AFZEEHH"
AL B shBSRIE2 5P 45 24 ST HRPRE
EHM, KARAAEE2 ST N SEHEBERT
24 S RN REREK S RE 5a~1.
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Fig. 3 Variations of S versua Cu» Ni, Irs Ru» Pts Pd in whole rock for the samples from No. 2 orebody
in the Jinchuan deposit (data of No. 1 and partial data of No. 2 orebody after Song et al. s 2009 and unpublished data)

it 100% RSB LR, 2 S5 R LR
AMFEAAESRERTEHBERY A (E 6a~
O, KFBERT A M wlAs)h 10.8 X 1076~
183.5 X 1075, w(Bijg) A 3.6 X 107 ~10.1 X
1075, w(She) & 0.9 x 107¢ ~ 6.3 x 107¢,
w(Sege) N 76.1 X 1075 ~155.4 X 1076, w(Teygy)

H5.3x107%~15.3 x 10, T EMBRBERT A M
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U E R RERTRE. A REE
RERT B ARAEBAHT KRN EZERT HUH
(Naldrett, 2004). REW AN SN K#T T RKE

% Ni.Cu X PGE JUE MIBF FL(Chai et al. » 1992a;
Song et al.» 2006; 2009; Su et al., 2008; Chen et
al.» 2013), HXF KRB REER NS B
Chai 2(1992b) A& )T KK 3 MEEFTHA
B2 5824 8IRET 3T EAELK BB, 5ik
P10 B BRI . Song %(2006; 2009;2012)
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A Chen F(Q013)EH &) EhEBHERMEHR 2
ARSI B SCER BB WEFs“ BB, 3
HoMEEHRANH GO RT I BGTEER.
UTEANE 2 55 &85 E 1A R AL Ni Cos
PGE MR LR T BT EEHAR, HEAFF

B TR AR RS R EERY MK
X

5.1 WUHBGESBERER
ABFIARE, MR TR TRSENER
EHERCHE: O BEAREHEAEARNTER. @
WA B R B CRERR R R/ R R L R
6, AR Q) FiitHy 4 2545 & 4 1 (Naldrett, 20045
KRWIE, 2009, Uo5h, BRE 5 BB A T AR
SFBRY LR EEHIEHE (Keays et al. » 1982;
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Keays, 1995; Maier et al.. 1996; Barnes et al.,
2012). BB M0 T k22 4 B W BB
BTE&NT KA E PS> RT LR (Yang et
al.» 2006; Su et al.» 2008), (HRABL M RE
BH, RS B A T R R U B A R
fE(Song et al.» 2009; Chen et al. s 2013). ARK%
G R BT, S 5 Ni.Cu & PGE RIFRIAH<HE(E
3, 8RR S5 Se.Te & B Z B BMMARRER,

—B R B IR A 2 B & PEL Y PGE
FERGALCENUNEFEEE 5). Bk, Ni.Cus
PGE REHI LR S BB AR EIESHRADH BE
AR AE B AR .

Wik R A, R A TR RERL
P BEEE, BT NisCu 81 PGE VLEFFLE KM
B RERAR, Bk, ERiDE &S BE &
HEd, iRASFEEBESR. LREHETR
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R, RERHEESBE R, RRewEEE
(mss YR E5 8, Ir. Ru fY Doe/mele C SAR% 40,497 8 9%
RAaMAEEOES AN 3.4~11.4.2, Pr. Pd B
Dss/mele{fr 53 51 %9 0.05 ~ 0.2+ 0.09 ~ 0.2 (Fleet et
al.» 1993; Barnes et al.,» 1997), T 3 1 70 & B9
Drs/meltdly N T (D e/t =, 01 ~ 0.4, Dg=/mekt
= 0.002. Dg™™ = 0,003 Dg™™ = (,65+
Dpmmdt—( 02, Helmy et al.» 2010). F 3, B#
TR ERN D EE S, InRu 5 Ni AR LS R
B mss F, PtoPd MR FRHGR EEERIFILDE
E(melt)H . KEHFE RN, Noril” sk Al Sudbury 5~
K BRT ORRIYEEIBEREERATL
Pids Ak 19 45 R (Naldrett et al., 1997). &)1
B 24 S EBERPIRY AHIKH Pd/Ir.Co/Ni
ELE A AT 6 ® B Pd/Ies Cw/Ni He B, F B = 47)
SRR mss MIBKFUDBEEIHERO=Y
(Chen et al.» 2013,

&)1 2 ST EPB IR FREABRERT F
100% B 4L 3 w(Cu)s w(Ni) 2 5% 2.42% ~
15.36%- 2.88% ~ 9.44% R 1.06% ~ 12.8%-
4.26% ~9.2%, B Co/Ni LLES WL 0.4~
2.6 0.3~1.9 ZRI(HE 4), KR RBR 2 5F
BRI BEEI RS HHBE T B e,
1, 7E 100% BB HI S E (B 4) b, BECRTHER
WARERT A Ir A5 Ru.Rh RARENIE
A%, W L5 Pd Bt REFHIEASSH, Pd/Ir E
A HEE 3.1~31.6-2.7~28. 7 2, —HIE\ERT
IPGE 1 PPGE H®F R EHBHHAH B &L H
. WERR, FHAERE mss WAHALE, B
AT NN SERKRASBREH TR, EF
HWILRS Pd/Ir LEARE(E 6)F,2 B HRNR
A SN ABEBRERTANKALRS
Pd/Ir LB Z (A FARSRMEA W 2., R L HA 2 (3L
%, —ERABK 2 BT RNRATEEH LT
HEREAAREE, X5 24 ST ERETHAKML
YIRS BEREEHBARR, XE4GAE -t R
ey BaE BER Y 2 SRS E R Ni.
Cu-PGE BFEFITRAREME /N XETRERSE
FEZRAPEBRER R,

5.2 WiHEEEA
5.2.1 REwmAHEH

KERIFRRN, &)1 Ni-Co HAWT KRBT

BE KT8 PGE(Song et al.» 2009; Chen et al.,

2013). BHE XK CuNi-(PGE)W KB LW A
PGE THRMVHEEAR: BRFEX A FEF T H
HAHE - RETT T3 PGE(Lightfoot et al.» 2012); #8
Sy TR MK, PGE 32 B T Hu 8 % X 7 (Barnes et
., 1999): A, AR E LA AT ERK B ZHER
A ERAL I AR, SRR S KT PGE(Song
et al. » 20082,

BRERRT R, &)I15 KRG ERKE—MHE
BUR % A 3 (Chen et al.» 2013; L&, 2013),
R A )| G B R EE PGE M. €5
RPGE HSHRETREHTEHBADHBREHE
A3, BF PGE RAMRBRFERY, ©IERL
PIRRER k2 R B A 8RN 2R R I pave
(10° ~10%)(Peach et al.»> 1990; Stone et al.» 1990;
Fleet et al.» 1991, M Cu# Ni 2 RERE DoVAg
4 % (102 ~ 10°) (Fancis» 1990; Peach et al.,
1990). AL BEAHKBEBERIBRKEED
PGE fHXF Cu-Ni & E ¥ B K, T AR {KEEKN
Cu/Pd O ERE R TR KM Co/Pd HfH, 2 55
EWAAYIE A K Co/Pd ELEFALERE N 1.6 X106~
4.5 105, 32 & T IR 2f Hu @ f) B 4 (7000 — 10 000)
(Barnes et al.» 1999)C(E 7). HHE)IT ER LS
ERBRZHEERETRADBEEHFSTBRE
EHF PGE M5, AN hEHE )9 KRERLY
ZHRBERER.

5.2.2 RHATF

WERE, RES/IT KRR BEERETBUE
ZRAER, B TR E B E R B, K
B BEE R 5 PGE, Fi 2 S5 hRikyma
BEREAFAHE MARBRASESRER
X2 S 4 PGE B4 R A, 7T RS K
BB RSN 2 57 &+ PGE SETUNERE
HE.

WAL S B 8 Ve F AT AR Campbell (1979)
RUBPH AT EFLDBEPERORTE:

Y= Xy XD;X(R+1)/(R+ D) (1

A, Y, BOE i ERLBEETRERE, X
ARE I ESFARPMIRE, R AEBEARSH
eI R R LE, D, bR i ERAEE&YS
ERMEHENAOERE. AROERYE, RlhP
B TENSEIESHERPET TENSTE.
B TEPAEREAGERESRHID AR
(R BFOIHEEN, IE 8 KBS B TR
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B—xeit, 25ERIREDEEHNERKERA(R
HEFEBR), AT BT RN SERBH. &
% PGE BH R M DVel(10° ~10°)(Peach et al. ,
1990; Stone et al.» 19905 Fleet et al.» 1991), FrEL
PGEERAH T R ERE S 5HALY B R KK
FHRBERIEL.

EATR RS T W E. B R R E
FREMCYAERESREANIERBENHER
T, TUREL AR DONRABDBEEEANR R
FHATERMGE. B TREHRCDERERNR
W, B eI BHEF M w(Pd)% 0.3 % 107°(Song et
al.» 20093, w(Cu)¥ 140 X 105, Cu F1 Pd ZERILY
PRARFIRERR £5 A4 1] A9 2 R 3 DYl 51 2 1000
123 000, HREFEAZE (Franciss 1990; Peach et al.
1990). HWHHHERWE 7 Fin, B Cu R Pd
R ES RS RMAWE. 1 SV & R BTHZE
B EERHZE 102~10%.2 55 4% R EFKE
LT R EE P 102~ 104 HWAIHEH K Cu/Pd
R TSR, TRE SHL R B /E R B3 pd
REATRAEXRES Cu TREIRBF LTS
EREX. R EATHHHHEERRE 1 ST HEEBR
&5 KNEEREERANT 2 59 MM E.
5.3 MEARRETEWTERANET

B E XK Sudbury H PESF, HHATBEPR LSS
BEEXF RN BXHFAERLIT KRS
RBERERVHR, R ZHH Noril’ sk-Talnakh
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Fig. 7 Variations of Cu/Pd versus Pd for the samples from
No. 2 orebody in the Jinchuan deposit (data of No. 1 and par-
tiel data of No. 2 orebody after Song et al. » 2009 and unpub-
lished data}

10000

Ni-Cu-PGE ¥ JK (Naldrett et al. . 1999), HI&EKHK
Voisey’s Bay Ni-Cu-Co ¥ FK(Naldrett et al. » 2000).
KEFRER, €N NiCo MUEBT EKREZ=TEHE
BIERS P RAE RS (Song et al. » 2009; 2012;
Chen et al. » 2013; E¥EWE,2013). BEXFEERE
AT FIERA DGR T35, EEEKRWMA
YU EHARNFHSRRERN, RERL
I NiCu PGE & B (CRE £ %,2010). Hik,
B B RN E RN R E RER LR
ViERRB{ELSAR.

2 SRR 36 LOBRRFELDT HPH
Niygo(3.41% ~8.78% ) Cuypp(2.8% ~ 15.37% DI
> PGE,,(478.96 X 107 ~2059.7X 10" ) &R 5 1
S HERN(W 26 LOEFRTAWT BB Nig
(5.41% ~ 8.52% )« Cuypp (4.42% ~ 11.62%)+
S PGE;0{866.3%1072~1205 x 10~ )& ML, 1§
AT 155 4ER 2 BP0 BT .
2foith, RE 2 S5 HMAYK Cu/Pd HAH B 4D
T 1 55, R0, 2 SF &R 36 LML
Cu/Pd HAB(46.3x 10°~255.9x 1005 1 B %R
W (I 26 £8 B AL B % B (129.9 X 10° ~374.4
X10° AL, B 1 S 2 SHAYT B RE—F
KBERZEANWEY. B—FH.2 SV EERERE
(B 36 RE) 41 &£FH 28), APV AN
> PGE o H 2B A B EWACHES (N 798.7x 1077
B 652x107%, FH 162.9x107°), Cu/Pd K{E B TE
AR W T B (20 36 £8: 140 x 10%; 41 £&: 360.2 X
10°:52 #8:466.7 X 10°), LB R B BB R
BT AT RV 50 B 40 W G, BRI, T DA
ST KD SEE+ 2 ST Emmiew Ry AR
SEFHHERBEREN, FAFEREHKESS
B AR MFS T W B Ay BRAER.

51 Sy &hAewy d7= T8 S8 AR, 2
BT APRAHT & ERBEES AN T HAE
i, X RS A RN TR B R A T M
. EREBEE DRI, HIWHF A RN
RESKDHUMPB AL BEESREESREE
55 M E AR AT, BN O R T R e Ak 4
. AL 2 57 41 LM S PGE g E B L3,
M 559.5x 10 I KR 232.3x10°%, XA 5 &4 %
I R A BB AL B R A AR AT K.
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