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Comparison of Jinbaoshan PGE Deposit and other Foreign PGE Deposits in Large Layered Intrusion
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Abstract: The Jinbaoshan Pt — Pd deposit is the largest independent Pt — Pd deposits in China at pres-
ent, and the world famous PGE deposits are mainly Bushveld and Stillwater deposits. In this paper, the
similarities and differences of tectonic setting, intrusion type, rock assemblages, geochemistry among Jin
Baoshan, Bushveld and Stillwater deposits have been summarized. The results show that the Jinbaoshan
deposit (260Ma) was occurred in the Emeishan Large Igneous Province, which is located at relatively
stable tectonic environment, but its stable degree of tectonic environment is less than Bushveld (2. 06Ga)
that developed from craton and Stillwater (2. 70Ga) from intracontinental rift, and these differences have
been reflected in the scale of intrusion. Although these three intrusions are layered intrusion, the ex-
posed area of the Jinbaoshan intusion is less than 3 km”, far less than the Bushveld (65 000 km®) and

Stillwater (376 km®). The rock types of the Jinbaoshan intusion is relatively simple, are mainly wehrlite
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and a small amount of olive pyroxenite and pyroxenite, while Bushveld and Stillwater are derived from a

variety of primary magmas with thoroughly differentiation and have many rock types from ultramafic rock

to mafic rocks. Compared with the Bushveld and Stillwater, the compositions of olivine and pyroxene in

the Jinbaoshan vary small; On geochemistry, the rocks of the Jinbaoshan are characterized by silicon-

poor and magnesium-rich. The occurrence and rock lithology of ores in the Jinbaoshan deposit are similar

to the Platreef layers in Bushveld. The highest contents of PGE in the Jinbaoshan deposit is 1. 5 ppm,
lower than the J-M layer in Stillwater (20X107°), the Platreef (5X107°) and Merensky (5X10"°~7
X107%) in Bushveld. Affected by the differences in the scale of the intrusion, the degree of magmatic

differentiation and liquation, the size of the Jin Baoshan deposits is far less than the Bushveld and Stillwater.

Keywords: Jinbaoshan; Pt — Pd deposit; tectonic setting; rock assemblages; geochemistry
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Fig. 1 Geological map of the Jinbaoshan intrusion, Yunnan Province, SW China
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FREY 4§ (1968) & ¥ A {1 4 /R #8 F01 Stillwater
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BFERIE Eu 5%, XAUR LG S K CR WS
$O L HBERIE Eu B8 RUER A ZHE K &
KAk EmEEmn. BUERERyn%
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o TEAFMER 20 35 MDA, A S
() REE S a A% HoN M s 46 B 1A 010,
Eu 58 AR W] . A A 4 2R 75 58 7R i 3 i oG
SR PR LR B BRI B AT 1 0. 4~8
£ Th @4 EM LT R A B AR ARRES

W R Eu iE58 5 KRG R 2 5Ua A 5% H R
A7 R ERATR HR Al REE &5 4 BB B A7 %5 0. 3~20
e A Th B 48 8 £ oo ) o B s £ 46
FA L ILPBA . A RAVE L Th Ml Sm. F
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FHIUE., BEEEAER (SREE) A 16.8 X107 ~
40X10°°, LR 30X10°°, B Lot REEH
HARER L8 R e 3 5 B R AE I A B B,
BE RN B 8 B A R N 55 T Y R
Tk BA M e oy B8 HL B 2 e B R . R IE R] A
B BEYA R A Eu g i 8RB BT s OF
SO AR Eu w8 CRFFS,2003)
2.6 PGE @m 3tk

ST A1 Pd/Ir {54 15. 95~26. 49,
SRR 200965 4 L VA 3. 84~13.76,F
¥k 7. 98, R WIH A AR A 5 O B ] B AT BB

%2

S BUE RO T 848 0 A Z i CE AR A5
2007), Bushveld #J Merensky # 2. UG2 ¥ 2.
Platreef #" JZ () Pd/Ir {6 4> 7 & 7.68 ~ 11. 93,
26.77~91.17, 4 F UK Pd/Ir {54 Bushveld f9
Merensky #" )2 fl UG2 & )2 #9 Pd/Ir {H & . i ik F
Platreef " JZ AN AE (R 2),

& LA A R S S 1 Po/Pd S HME
4 0.61 F1 1. 07, flk T Bushveld fJ Merensky # 2
(2.2) 1 UG2 )2 (~0.99) ) Pt/Pd 1H. & F
Bushveld ¥ Platreef # JZ (0. 09 ~0. 30) fl Stillwa-
ter J = M J2 (0. 27) (i FI B

EFWT RS ET KE PGE $FEXt Lb &

Tab. 2 Comparison PGE characters of Jinbaoshan and Stillwater & Bushveld deposit

(Pt+Pd)/

g 2Bk Pt/Pd Pd/Ir Sk ¥
(Os+Ir+Ru)
1 EFEIEEY A 0.61 15. 95~26. 49,k 20. 96 20. 72 P Bk 45 . 2004
45 B L 1.07 3.84~13.76,F % 7. 98 5.87
2 Bushveld 2.53 12.5 NALDRETT, 2004
Bushveld () Merensky " 2 2.2 7.68 6. 43 BARNES et al. ,1985,1987
Bushveld 1) Platreel #" 2 0. 09~0. 30 26.77~91.17 38.06~82.43 T FEAE L2009
Bushveld iy UG2 7" J2 ~0.99 ~11.93 GAIN, 1980
3 Stillwater J - M J2 0.27 HARPER, 2004
4 JE B i 8 1. 82 1.22 0.93 MCDNOUGH et al, 1995
R b g 1. 36 1.52 1.08

& F AR A A R 1 (Pt Pd) /(Os
+Ir+Ruw FEH{E N 20. 72 F1 5. 87, &= T Bushveld
i) Merensky #" )2 ) (Pt +Pd)/(Os+ Ir + Ru) {H
(6.43), ik T Platreel # )2 /9 A W {4 (38.06 ~
82.43),

2.7 BRBER.FEERERNKESR

TE MR 5 B AL M 5 I i o R T R & Y
Fenil bl A R G A KR I T 2R OIB
TR 11 2 v R L A R B R 20 06 22 A (P
BRAF 20050, Ji Az A R O AR Ti B BE 2 K A K
MgO % 12. 93 % (BB % ,2002) ,

SFERIARBBER S AEMD eng = —0.07~
+0. 81, AL B/ s eng 1 W A [] T 30 Ui P e 2
(eng = 7~13) L B & i T K fili o A P b 2 Cenvg <<
—5) 1M bl B 2 i b A R X Y N [F] AL ZR 4K

(eng =0~ +7), H AL Z 4L F b+ 5 5 11
Hiv 8 22 [E] 8 s S e A B PR T B A2 B B
52 YR YV FH R 52 e (B BR 45, 2010)

GE A R B A A AR Y Sr [ R A
B4 Sr/% Sr(260 Ma) =0. 705 395~0. 707 854, #f]
XFF AR AN N [R5 28 41 B St (R 2 1 4 AR
BREKA . P H A Tl A R R A 2 1 o AT
A PR o AR B R 0 S R R 2 S O RO
Hb 53 S SR ) A6 BE S R A TR RE A AT R R e 1Y
ST S/ Sr, T e A8 5 55 BRI R 8 R i B 40
AR A A I B9 St/ St AT RE WA H R M 45
Al 5 1 I 25 A2 T 2 1 L b )2 TR G R ) 2
J7IZ R W N IE PRk AR 2 A R 1 A
Sr Al 4 (B 3%, 2010) . & FILEHT £ Os
AL ALK vOs=20. 7~60. 5, & FAF o] i 7T 28 7Y
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F18) b A B2 2, S e T b 5w g ST A A T 1 5 e (Bl
HRAF,2010) . & F LW A IR YRGB8k LB -
T A Bk 8 Bk R B BT R 00 S {H N 0. 6% ~
2. 8%, FEEPLE 100~ 2%0, 3 H 1. 645, 1%
R A AE T 8 AR 1Y) 9 B A (O 2 2040) e B Y 52
FEIR AL 55 (55 M55, 2009)

FXT T &, B A Bushveld #1 Stillwater 74 11
s g et 2 0 DAVIS fil TREDOUX (1985) .
HARMER #1 SHARPE(1985) 1\ &y Bushveld 24
WISt R 2 FieERR R A S 5 —Fh w250l
TR H W E Mg L% WA K 5 —Fh oy 2l
TG Ti KB 2 R A 0P B 2 R i A K.
BARNES 1 MAIER(2002) 3\ b % %% 1) i 23 11
Th/HIAEN 1.9, MHLRE L R A H0) Th/HI {H R
0.4, FIRBFFEFRIT, T HAM RN EOCHEA 19 7 L =
MR AH LT X R % 1l s 300 1 o
MM FRHELR A, EWLEHTRHEPE S
PGE f) Merensky JZ2J/& L) | 2 R A KIR G-,
1M KRUGER(2005) .45 5 A 52 5058 I 25 & 8
4 TR 07 28 B LA IR 4% 32 18 T RB AT 235 5 RO ) 4
R 5 W 25T Bushveld SR HE St 7 MR 2
Masr ok BRBAER RS HCAE R K RS
oMK IR TCE KB K IR K A K
BARNES fl MAIER (2002) 3 F Impala #" X [#)
PGE AN AH 25 30 f8 70 2 R AE I 287 6 150 N 9 0F 58 B
N R BRAL Y & S PGE AR 28] LR B L R AE
(BARNES et al. , 2002) . sl Hrizti. AN
BRI R LA K IEAESRK B HRENEENX
RZ A RIR A O R 5 K e A K &L
R BUE S 1) PGE #F A X $e i fb . [FIHS, IR
BAE SR I B R B AT X SRR ) AN R
W REESBZ LB N 2. ikl
T )N IR AL B A3 R) T S 0 ) — g
skt & PGE Bk ¥ ik A8k 2 Z N A&t
KA Mg @ik A, & i s PGE Wby 2
(BARNES et al. ,2002), KINNAIRD % (2002) #
KRUGER(2005) WAy, 889 2 (0 UG - 2 §°
JZ) Merensky #"JZ fll Plat reef 2 2 A WKIES
H5E IR Y AE A 77 ¥ (KRUGER, 2005; KIN-

NAIRD et al. ,2002) , B 3 B9 2 BB 2 HOp a5
W% PGE .PGE EH UG ICET WL R UTTE .
BAL YA JE 2 PGE 8/, 1M H 4> 5 A HE L
R CE SUN IRV Siiar i

FE R Stillwater Z 5 K PR A R AR
WA RMZE A Tl L8 O A — Jy #E
Wi A~ KA >R KA e+
TR RAE R Z T A T Ly K A — o v
A BRI KA R IF KA. IRVINE 4
(1983) #& I8 LA & 1 BE A 3K U B 5K Y i
JEHEME AR A RER., —RIMEI . H A
2 M BRI AR B U B R R B & MgO, A
St Si0, K . CaO | Al O, . TiO, [ R E . 1] A 7Y
FW UMK MgO 85 AL O, WHRIE . U B o 5L
HRBBERTER . THAFRERPANF ] -M
J2Z T B R K TR A B L A RUA K
s U+ A BRIR A A 0 o B8 H s, BB 4k
A F b B N A 1Y B 5 2% (IRVINE, 1983),
IRVINE 1 SHARPE (1986) #f 22 5 4> /A 7l (4 ik i
A SR A R AUAT T AN TR VS 1 B Ak 0 s Ak L 38 T
RSy A, 8& PGEMW ] -Mu 2/ B
G ZEI Os [A A R & 8RR AE R 52 B R W AT,
X R A R AR O T PGE & B
il 2 IR A 5 K b PGE RS 1 & 4t VL A7 1 i Ak
Y FIEE IR Eh 5K 2 [8] i PGE 43 lic R0 iR Eh 5 %
ALY 5 9K W oL U (R R %0 (LAMBERT et
al. ,1994),

3 A B

A AH 2R TE R R 2 2485 UG2.MR il PR 3 4~
Cu - Ni - PGE #" )2, 3 Uk PGE & fL h .
NALDRETT % (2008) i 45 1 A + 4 /K £ 57 K Y
PGE # fb E24 5 FIALH : — & 76 B IR B AR
AR R R J2 07 AT AR i35 62 9 PGE 2 9T B B 1T 5
BERE A G WA HREA LG ZE PGE fifk
W AN R AR DGR = R ANIRE
B A0 11 S8 B 1 B B R AR AR AR o S ) B B o
1E s PSR A AR B ALY & B B BSR4 s 1
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& FA BT 43 BC AN Ok B IR 7 3R G4 IR R AR Y Y
PGE k4. UG2 5 2 A . UG2 9 2 it 1 1
PGE # AL #8AE 5 i vh . PGE & 2 76 IS 8 5 e » [n]
FEREARBEWEMR. AR ARGE S E PGE
WE 8] A5 Ak (1) J5 . MONDAL %5 (2007) 42 1 UG2
™ )2 2 30 3o BT 1 A I A B A A AR AR R R A
KR AMIER. 768 UG2 B )2 kA 2 /e 2
RIS/ Sr {1 R W5 TR A A 1R A 7T e

ZAE 5| R 8 % E M b W BT i B
(NALDRETT et al. , 2008), MR # J2 % i A
MR )2 (VT 2 FE AR AR AT DL IE 5 J A5 70 o fig B
R A R 0 0 - AP A = 1 R A e R
A, w Pt—Pd g ALY 2 4 7R e [a] BT TR
S B O B SR AL o3 ATRE R 38— A e i S R 4. 5 N
- Cu bWy A X S AR ] PGE I T4 9,
Bk 0 I AR A T WA 1 4 1 3 4 e s 4
W% % K I 7 i PGE & 4% (BARNES et al. ,
2002), MR @ )J2H 2 a2 A0 4k 1) 8 Bk
FE AN B T = A KR, 2k A 2
e KR TR W2, — 38 & s MgO fil Cr, 27
AL Oy 53 T g — 26 2 B MR R 58 % E B0
(1943 (NALDRETT et al. , 2008), k&, 7€
BARALBY B AR B AT — Rl SR R T AR AR
HHREHEEE KRG A RIE R TE & PGE fliifb
YA A 2 AR DUTE T B MR %7 )2 (HULBERT
et al., 1988), HH 5 My ML BR fb 2= WF 58 F W], 4n 2R )2
AR A TR E N 22T B R B AR A, 2 R
PR E A AT 2 R8BI X S E PGE AHE &
FEAE T 3 v B & B Ak 9 0 1 AT . PGE L —
FINEIE e, EBE B8 FaKEMidEYd . m
P/ N R E A Sen] LS R BE K R IR A i —
@ PGE 5 5/ A — BHEBE £ 5K DR
I K MR 5”2 (ARNDT et al. ,2005), 1 5k /&
W o MR L B T 1 B AR X & SIO, GZ A 43 12
HERN T A RS D IR E A AR TR D S
THER Y X R T AT ERTE T A s B
3 AN [R) 0 5 KR R R BT 1 A (FE R o B R E B
A a0 ) W o0 i ) R AR TR e BT B, 7 A A RO B
BITHE e — RS Y H R R R A

TCE WG I B AT A2 IR 3 IR Dt L A B
HAERMEZ XK MR 572 R HHWGIE K. £ F
I X AN 2l IR ) AR TR G o AR A [ 0
2L s E PGE (WAH . Bl J5 3 A A A4 7k 75 5=
EH G HE BUE I MR &7 )2 87 IR (LEE et al. ,
1990; ARNDT et al. , 2005), PR $ fil 4 ¥ 5 A -
OB E ST S » PR filals i LA B 28 2 — 9 fR
PR T IR B0 IR A FE R IR KA 1R A Z T
Ll 2, Ui B b 2 A N AT BE AR o e oK
PGE (MCDONALD et al. , 2007). PR % fih #%
PGE #" R JE B AR & B 0 b 32 3 5 (1 = F 4 A A
AR R, IR 1 e R R A e A
W )RR FEASACK I3 A AT 0 A 0 3 5 5 A,
TR i N TR S S PSR R P AR LR/ I
W 2 AR i ) s R T AR 22 0 58 3 E N ikl )2
e ARRMAENA X, B2 AR a5 ok
H ORI 5 3K by o SR SRl B IR AT A 4 R 1R
FEK G R B E M B iR It 5 E 5
5 P v BB R A RO B R AL M 8 R PGE
L IE L T UG2. MR 1 PR 1188 2, DL &%
AR P dh AL i B AR S IR B B R B S U T
R HERUS IR O Ry e OBOE AL B R I A5 R . AT
2 IR B3 s e — P R Ge . A ik =0 2
3 Fhal 2R EINE RIH M AR . Yk A i
e ) A BT Z S ORI S A s B
FIRYHOT R B S 0k B ST K D b A K A
M0 ik b R I FEAE s o v B S 2R

& F IR AR ALY IS B e & F LG TR
IR B EZRZR P BN —A ™ A A R R
MREWNERIEE D EEMGITR. WS s miy
TR 17 5 98 By R AU | 4R e HEBUONE A1 1R &
O3 R AR R FRAEARAZ AL 32 B 43 S 1 5% e B AR
J& B FRUTREAE T« 3 B R TR A6 B AN 4 55 43 A
RGBSR UZ R & L2 & LM T
KRR T 2. 200 20 H 3, ik
RV 2 SN SR — U M 7 58 B 0 2 BE 0 A = AR
ERWEANG HA R BN A AR, 5
EWWKIPA SRR R R, BIEZEK BT Y
R E R BEAS R RIS IRIR G . T, 02 S
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Ee 9/ SUIODO PV SEPR 3 D0 i P N S T =3 T DN
AL 5 S bk o R A A B BRAL Y L TR R R L
RS AE R T B, LR A AR 55 A B A 4 A
B IRAR AL IV B A R R B 4 T AL A B A
TR IS B s A

T BT M BT R TR b SRR AOE RN LT A
FRETORHZR G 0B v IR DA R 28 s — X 26
TR FEALF s hril i % s — 2 X 2K IR 5 Xk
PEAE 3 W55 A BB . B A K TR GE s =R X R
W IR EA 51 1K B 65 A0 W) 10 A O B 22 3R, I [l o
the IR S AN SE s U2 B A K 2 O im BE LB X IR
JiE 3

T W4 5 1L A Y S R e Bk B R A
B AHEREBUN ARBTG5 IR 4SS A 8] T i TE g
FR 2 A 32 B B RO 2+ 0 9 2 A AR T I B A
AW 5 A PORVE R & . A R R R 45 &
R E) 0 S R 8 9 A D 45 1) 22 S B0l 4 52 L IR
i HL AL vt AS & Bushveld #11 Stillwater.,

W AR B E A B LA XA R s
OFEMEJE R K SCE B TS 8 5 s AL S
T ERE IR, MR, OHF.EANC
0 TE 1 A ARS8 R R AL i e A
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T ] P Al 5 1 30 X2 A5 A TE 2 RE A A
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