) ¥ U % #® 55

HA S T SEEEENBREEY
Al kMR ERE L AEE R S xn, E 14

(1. PEBER BIRLEFIE §RARAZERESLRE, SN BB 550002;2. h HA2EEE HFFTER, LR 100049)

SRR T KEDK FNE K Sud-
bury F1{% & i Noril’ sk-Talnkh § it R =K%
FRY BETREOZ U LMTFHELRE
fEE A 50% ¥ PGE i &, 3+ BA A/
T (GPILE,1995; KRigf R %,2005), &
i, REE)ARRAYT KO EKRE 1.34
Km®  ZEf /N AP R X B R B AR TR
Y KBy ERX AR FIEZ B I FF
REYRE, HPLBE(1990,1995) BFFRIA
HEREASBARAYEENREERR S
¥ BRET“EXERIR -BE, KKAA”
IS BB R, Chai % (1992) MAR£)IE
RRERRBASENRE, HIEREK 57
BAMBEBEH =Y, EEIATEEF FO
MREMEALYEENXRE, HTEBISN K
ERRBENEZREER, BOS A Rk
BENERBERIZXREN (Chusi 5,
2004), EHREEHERWUL)IE KRS RE
FEEI7E 996 ~ 1884C , RAEFEF17E 1 ~20kbar
8] (2 E#84%,1990; R EF %,1992; RIK A%,
1994) , it KB EMESBEERFERD
WIMEF &, i Yang % (1998) Al De Waal %
(2004) | 4R 29 FB G P £ A LEKMHE
FHERURBERIETE, BBEEBR
HEEAE 1000 ~ 1320C 2 (8], B R B RBELES ~
15 km 9 E, HETEMRLEHEUBER
EXRFLIBRPAERBEDRMA, FNRAD
YRSy B B 5T 8k (Song 4, 2006 ; Lehmann %,

ELW R ERARAEES (55 :40573014;40730420) ; H &
R HAHAW @mE

fER BT BV, 3B 1981 4Rk, GBI SBRRIL T, BF
FIFE B R ERAL S

WIRER g, B ,1962 &4 BT R, AR 55 KR IL¥ %
k. E-mail: songxieyan@ vip. gyig. ac. cn

2007),

HTFARHAE LRERERBETHES
RERBTYVEALERSZAMXLEAN
EEHREERRES XS AHE, £30CAEE
UEATYERR, RSN ERTER
IR ZRARBEETHOESE,EHT 2
AREZREGERNRER, BH—SEET
ENEEEANERBE, FOMITEEAS
EFRBREBRR R,

AR EESMABAEE & B
WA CEHRE BE-EE . ZESESHT
EREREGRB T EANSEEPEESE
BEVY . SREASE-RETRIEA. ¥
YMEMEWERERATESET UG BINF
JBA - B EA - 2 EEA - KA (E
1), BFHEHRS I RBEFEA W TIO,,
ALO,.Cr,0, 1 Na,0 & & K % %:0.29% ~
1.26% .3. 17% ~ 3.59% .0.86% ~ 1.14% .
0.29% ~0.57% ,MgO fil CaO B RIFHHERK
#. #HEA B TiO,, ALO,,Cr,0; 7 Na,0 &
BEEX R THEHER, KKH:016% ~
0.40% .1.85% ~ 2. 38% .0.48% ~ 0.68% .
0.03% ~ 0.10% , MgO F1 Si0, LI & MgO #i
ALO, B RIFMMENE. FHEARKH T,
Al1,0, 1 Na,0 & &, LI R ¥ & #f Si0,-Na,0-
TiO, X REMAM LR ALV Al X REMY
ERBERINBEELRAERK. B Morimoto %
(1988) RIMBEA N KM EB TR, & NEKD
BENERNE EREA(Wo=38.4~42.4, En=
47.8~52.5,Fs=8.8~10.5) , 8l BH HRK
$% G (Wo=3.0~42,En=80.7 ~82.2,Fs =
14.5~15.2) (E 2) .

L Skaergaard, Bushveld, Jimberlana # {& #&
AL, ENEEF A MEFEL K En
THEEED, RASNEREX I RBER



56 oY ¥R

2007 4

EH1 & NSAkERAYBHEHE
Cpx: BEDER ;Opx: § A ; OL A PL KA

Ko #5502, B AUE A R B KA 0B
AHRARE  ErESHAREREER -8
BRERRFEGHRRHRSZELES (B
2) BRERGEREL RARIBRP, TS
BESRESRETRAREEM.

20

\
\

S oAbk 7)0‘:\«)

e N

IFI T
80 Fs

B2 A% AAS En-Fs-Di-Hd SR ERF
(4 Morimoto,1988) ,

BEENEMNEREE  XEAFBEEER,L K Jimber-
lana 2 #k ;2 3 Skaergaard % {K; 3 2 Bushveld & {k;4 %
Bjerkrem-Sogndal £k, ¥(EH K Campbell et al. (1974), B &K
SREEGHN T, BENRFE Cox-Opx 554 A W EEH ;B
FEREG;CHIBER ;D NHEEG;ERBAER;FH
SHA

Lh6 MERTF BN, THE B AER AT
BANEBTRE. BaT RN Al BHRER
WEEATHSIER4+ HREI+MARTE
BeM1LAE 2+ HEFRPERN. REE
ARHFHEE S T A AL LR Fe** A1 IVAL 2
BT EA R, TR EMXFHHRRR R
MER K2R RGBSR Ti + 240
= Fe** +"28i," Fe’* +TAP* =" Fe** +7Si,
Fe'* fl Ti AT Y1 St B é Fe'* RV AL B
B siFAEMIERRE,

CHEARETRREARETERAMST
AN REETRMARHES S ARE LR
KB :1146 ~1166 C 2], BENER KIS B—
HRHEF 1032 CREEMR. $EERENHE
KIERGERESFE 2.6 ~4.6 kbar Z ], RH
SNERWEEFHEEKRBE N 8.6~15.2 km
(10 kbar/33 km) , & A M E M BT UK LR
EWENERY, ERENRGT, BRE R
R PIRIE R B E - G - #TER -
BRES -FHKA,



#7 7y ¥ #® 57

$ £ X &

HEY, A SNBERKEEIRRENEMLYHT WLERE. HlE, 199,11

KR, ZLH,EXW, 5. ST EREEN TERARUAYT RRY TEMEL. 75 A RA¥EH ,2005(4) ; 293 -298.

G, FXW. SIFARMAY(EH) §TRETER R FX b 47 AR, 1995 1 -208.

G )RS KRBT B, R, 1990(4) : 55 -64.

RED,BEE. @NARRLT KRF BEENTERRT . §9E57,1992(1) : 89 -95.

WL, RER. &N BRERE ST YL ERTYRRBEN, EHTIE. BN BEER,1994(1) : 59 ~70.

Campbell 1 H,Borley G D. The geochemistry of pyroxenes from the lower layered series of the Jimberlana intrusion, Westem Australia. Contribu-
tions to Mineralogy and Petrology,1974,47(4) : 281 -297.

Chai Gang,Naldrett A J. The Jinchuan ultramfic intrusion: cumulate of a high-Mg basaltic magma. Jounal of Petrology,1992,33; 277 ~303.

Chusi L, Zhanghua X ,Sybrand AW, et al. Compositional variations of olivine from the Jinchuan Ni ~ Cu sulfide deposit, western China: implica-
tions for ore genesis. Mineralium Deposita,2004,39(2) ; 159 -172.

De W S,Xu Z G,Li C S, et al. Emplacement of viscous mushes in the Jinchuan ultramafic intrusion , westem China. Canadian Mineralogist,2004,
42; 371 -392.

Lehmann J, Amdt N, Brian W, et al. Field relationships and geochemical ints on the empl. t of the Jinchuan intrusion and its Ni-Cu-
PGE sulfide deposit, Gansu, China. Economic Geology,2007,102: 75 - 94.
Morimoto N. N | of Py Mineralogy and Petrology. 1988,39(1) ; 55 -76.

Song X Y,Zhou M F,Wang C Y, et al. Role of crustal contamination in formation of the Jinchuan intrusion and its world-class Ni-Cu-( PGE) sul-
fide deposit, northwest China. Intemnational Geology Review,2006,48(12) ; 1113 -1132.

Yang X Z,Ishihara §, Matsueda H. Multiphase melt inclusions in the Jinchuan complex, China; Implications for petrogenic and logenic phys-
ico-chemical conditions. Intemational Geology Review,1998,40(4) ; 335 -349.




H)1 1S4 IR AR X (B BRAR v

1% IKZMJ KGR, HEmen,  BEE, x5, RS, S
(=LA Wi i, xxﬂ%aﬂi,?ﬁi%(q] [ BL£ 8, HERASEOETERT, B AR Bl 24 [/ 58 F S0 2, 5N

,JJSH 550002 ; H E R} BEFGT A B, dbEE, 100049),  RFZE, JE EE, X ZE, Hc i (b
BEEEBE, HUERA2E0F 00T, 0 R HbERAL 22 [ 5K o s =5, 0N, 5BH, 550002)

Rk 7 STIE[PRU]
HELT) 4 ACTA MINERALOGICA SINTICA
i, &0 - 2007, 27(z1)

51 B 0K

LA ATt 51 ER g R D R R LR U I A 22 R AIE 1990 (11)

2. R W, RN ICZ A, R B A S T A A BRI R IR AR R OIS S -0
HATMER AR 2005 (4)

3. TS 0N S AR A 5 80D IR el B TorS b 1995

4 AL )BT IR e B DI Te 3] - BT 1990 (4)

5. AT SRR PSR B ARG IR 8l il B s ) o S R s WL b DI S0 -1 40 1992 (1)

6. AR ARAAAE ) IR BE R U R A 2R AL S st DL S v, S TS 1994 (1)

7. Campbell I H.Borley G D The geochemistry of pyroxenes from the lower layered series of the

Jimberlana intrusion, Western Australia 1974(4)

8.Chai Gang.Naldrett A J The Jinchuan ultramfie intrusion:cumuhte of a high-Mg basaltic magma 1992

9. Chusi L. Zhanghna X. Sybrand AW Compositional variations of olivine from the Jinchuan Ni—Cu sulfide

deposit, western China:implications for ore genesis 2004 (2)

10.De W S.Xu Z G.Li C S Emplacement of viscous mushes in the Jinchnan ultramafic intrusion,western

China 2004

11. Lehmann J. Arndt N.Brian W Field relationships and geochemical constraints on the emplacement of

the Jinchuan intrusion and its Ni—Cu-PGE sulfide deposit, Gansu, China 2007

12. Morimoto N Nomenclature of Pyrnxenes 1988(1)

13.Song X Y.Zhou M F.Wang C Y Role of crustal contamination in formation of the Jinchuan intrusion

and its world-class Ni—Cu-(PGE) sulfide deposit, northwest China 2006 (12)

14. Yang X Z.Ishihara S.Matsueda H Multiphase melt inclusions in the Jinchuan

complex, China:Implications for petrogenic and metallogenic physico—chemical conditions 1998 (4)

A ICEERE: http://d. wanfangdata. com. cn/Periodical kwxb2007z1026. aspx

NN 20094E12 H11H


http://d.wanfangdata.com.cn/Periodical_kwxb2007z1026.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%88%97%e9%94%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e8%b0%a2%e7%82%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%81%82%e6%99%93%e5%8b%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%9b%bd%e5%af%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%b8%96%e8%8d%a3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e6%96%87%e5%8b%a4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%a3%ab%e5%bd%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%9f%bf%e5%ba%8a%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e8%b4%b5%e5%b7%9e%2c%e8%b4%b5%e9%98%b3%2c550002%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e7%a0%94%e7%a9%b6%e7%94%9f%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c100049%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%9f%bf%e5%ba%8a%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e8%b4%b5%e5%b7%9e%2c%e8%b4%b5%e9%98%b3%2c550002%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e7%a0%94%e7%a9%b6%e7%94%9f%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c100049%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%9f%bf%e5%ba%8a%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e8%b4%b5%e5%b7%9e%2c%e8%b4%b5%e9%98%b3%2c550002%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%9f%bf%e5%ba%8a%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e8%b4%b5%e5%b7%9e%2c%e8%b4%b5%e9%98%b3%2c550002%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-kwxb.aspx
http://c.wanfangdata.com.cn/periodical-kwxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%9f%e5%9b%bd%e6%9c%9d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%bb%e7%ab%af%e8%bf%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e8%b0%a2%e7%82%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%a3%ab%e5%bd%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%8e%89%e5%b1%b1%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%8a%8a%e5%a4%9a%e6%81%92%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%83%88%e9%94%b0%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_kwysdqhxtb200504003.aspx
http://c.wanfangdata.com.cn/periodical-kwysdqhxtb.aspx
http://c.wanfangdata.com.cn/periodical-kwysdqhxtb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%a4%e4%b8%ad%e7%ab%8b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%96%87%e6%b8%8a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%a4%e4%b8%ad%e7%ab%8b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_xddz199004006.aspx
http://c.wanfangdata.com.cn/periodical-xddz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%bf%97%e5%8b%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e5%8e%9f%e7%94%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%b7%91%e8%8d%a3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_kwys199201012.aspx
http://c.wanfangdata.com.cn/periodical-kwys.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%ba%86%e7%94%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e5%ad%a6%e4%bf%a1%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Campbell+I+H%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Borley+G+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e7.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chai+Gang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Naldrett+A+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chusi+L%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhanghna+X%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sybrand+AW%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e9.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22De+W+S%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xu+Z+G%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+C+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e10.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e10.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lehmann+J%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Arndt+N%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Brian+W%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e11.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Morimoto+N%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e12.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Song+X+Y%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhou+M+F%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+C+Y%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e13.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e13.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yang+X+Z%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ishihara+S%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Matsueda+H%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e14.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb2007z1026%5e14.aspx
http://d.wanfangdata.com.cn/Periodical_kwxb2007z1026.aspx

