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Abstract The Jinhaoshan intrusion. sitwated in Midu eounty. Yunnan, host the largest PGE deposits of our country.
This small ulramalic intrusion is composed of dunite. lherzolite as well as pyroxenite. intruded in Jinbagshan group at
Devonian. No accumulated or zoned petrographical features are recongnized. but the mineralization and REE distribution
patterns show that 1t is a cumulate of basic magma rather than ultramalic one. Compositional relationsbip in terms of
molecular ratio shows olivine cootrolled rock’s composition variations . it can be presumed that the intrusion was formed by a
muxture of melt and olivine. Most part of magma experienced 11 % olivine erystallization and 22% plagioclass, plagioclass was
kneaded out from magma chamber; then the residual melt was mixed wirth crystallized olivine intruded to be the ultra-mafic
intrutinn. Based on rhe inversion of magma evolution. the primary magma composition is calculated. It is a kind of low-Ti
tholeiite magma contaiming 12. 533 MgQU. According w REE contents the primary magma was originated from partial melting
of garnet lherzolite by diapiric uprise in mantle.

Key words Ultramafic rock, Primary magma, Low-Ti tholeiite, PGE deposit . Jinhaoshan, Yunnan
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Phatomicrographs of augite-peridotite from Jinbagshan intruston
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Table 1 Major element compositions of Jinbaoshan ultrumafic rocks
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Table 2 Representative whole-rock REE compositions of Jinbacshen ultramafic rocks
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Fig.3 Chondrite-normalized REE patterns for

Jinbaoshan ultramafic rocks
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Table 3 laversion of major elements composition far primary magma and melt in the evolution steps
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Table 4 Mineral-melt partition coefficients of REE
REE T.a Ce Pr ~d 3m Eu Gd Th Dy Ha Fr Tm Yh Lu
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Table 5 Remaimng melt part ¢melt-2) REE compesitions of Jinbaoshan intrusive magma
HAFS La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yh Lu
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z T4. 51 35.71 3.30 1%, 32 3.13 0,63 2012 o, 2 I.52 ¢ 33 0. 89 0.13 0. 71 0.11
3 1290 35,71 3. 75 14. 39 3. 0B u. &l 2. 48 o, 38 2. 12 0. 44 1. 14 n. 16 0.73 .12
i 15,77 3348 3. 08 12.03 3. 13 0. 34 2,43 0, 38 2.21 (. 45 1.02 0.13 0, 64 .11
& To.22 26. 78 2.63 T4, C4 2. 32 a.71 2. 23 .31 1. 67 V.33 0. 85 .11 0. 58 0. 10
) 22.59 51. 33 4. 54 17. 41 1.42 0. 89 3. &R .54 301 n. 6% 1. 87 0, 24 1.02 0.20
F i3 14,23 36. 12 3.53 13. 35 3. 43 0. oA 2.73 0. 41 2. 28 0. 48 1. 25 O 17 0.78 0.13
RS REELER TEREAERTEHENE F2—,
FRBE G WL T Ak A R 2 IR LT RER. WM G ST R

HEEGHIMET LWL CEARHEL T FRITIRE
We-I T RITE

HHRAR S WFEE, 19860,

REE™= REE“*/(1—f-+k'"+[:

REE™— #RGE 2 W LTERM TR

REE™'— HfHLTENSH

I — MHMOEESEATAERE T4 (I=".552D

k' — ok ERME A R R o B R LR
AEE 4

irEgRmE s IR . ER LR oA mE 7 i,

5.2 REEERELERSROET
BT RO R ERREMRE. BNEE
LCARTIS JC 3 15 b i) B R R AT e 1

EFILHESERHETE L] 2 EMITETY 120X
107, — B L 49 30 - 1072 %5 f5 (Peach et of . 1995) .3
BT T R R INE R 21,250 10T EE T 1998, &
ELHEE A ERE AR CES L 30 - 1077% 8,
Brogmann £, «f (1993) 8 WP 08 Nonl sk # £y AL £ R &
HeWRKTENT BHMAECE TN . AETERF
SHUE 20X 10 *~30~ 10 RE{R B 5 - 107~ 10X 107 8
Hi& %, Lo REASEM PGE ST 4L ZPGE H 7.5
SR Uy - A8

X0 =120+7. 5% tn—1)

o NEGEK RRAEM T EESEF AR,

HTREGHEZLESES AR LBE A EHARLENE

fa= sum/n =0.5521/5=11}%
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Table 8 REE compositions of melt-1 calculated by inversion of Pl-differentiation from melt-2
e fn la C Pr Nd Sm FEu ©Gd Tb Dy Hoe E Tm Yb Lu
1 0. 3447 8.53 23258 2.5% 11.0% 303 491 2. 51 .38 11 0. 44 1.18 0.15 0.6 O.11
2 0.1743 1223 30,11 2.78 10,39 2,63 071 1.78 0. 24 1.27 0.28 0.7Y5 Q.11 0.5% 0.09
3 0. 2332 10.19 2421 2.96 10.58 2.43 0,72 1. 94 0.3 165 033 0.8y 012 0.57 Q.09
4 0. 2952 9.37 324,58 226 4. 85 2.9 L&k 1.76 0.3 1.5y 0.32 0. 74 0.10 0.47 0,08
El n. 0524 9.74 25.53 L.51 9.7  Z.40 0,74 212 0.3% 1.5% 0,32 0. 81 Q.11 0.55 009
5 0. 2153 18.21 41.3% 3.74 14.04 3. 56 1.03 284 0. 43 2,40 0. 56 1.4 .15 0.B2 0.16
Eg kil U, 2263 11.33 28.76 2, E1 10.79 2,75 0.8 2,17 Q.32 1.v¢ .38 Q.99 13 0,61 0.11
ZEEFH LA REHEORA ERE. FEHR,
1984, REA IR AR T RTF TR AERMEAHAGHERINT 5 EESLeETES#tTEARTN

TS0 RE R-ST E R P RESE BT HER
A MEREFHKR O RER BT 0WHERD>
RO,

5.4 B ISRTRERLICRARITH
LIRSS (K 1 881 40 2 B U AU R COR RIS R
EREHEKOFSIRTH.UERTHITRBEK 1 TR

JLEEAM.

HEAR B RNEESE, 1986, C'= C™ ((1—fo+
R iy,

ChCr.Cl sl sk 1 sk o AP E W
SBREHELATRIE.

FELUBEHEAEETPTEAR AR HEEEESY
REEHES, XS E LSRG LERA T RES
SO 2 BRIXHE B EH (Drever H 1, Johnstan
R.O196T). WL An=T5% MIGAET WA ESHHES Y.

HREREMNFHE3

RIBAA CM = CP U —fn k' ~{a) (B LEHF.
1986 ) REMEE IR cEHARME s it LR+ s
HELEWN.E L rEEA R AREER R E RN E 4.

£ FHSEBLIARMNRERLERE
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RE FHEEEFRELEAMUELA (SRS,
1986},

Cm=C" « (1 {0+ C i

fh— ERAERFRIE. (=011

C'— WA PR2 SR BE TSR, SO,
=38, 01% ,MgO=45, 383 .FeO=15. 71 %' &.

Cr— BRI HETE AR.C— FREETRETE
L.

HESERMTE 3

FHaER Lt r R AR Bkt A . FE AR
VE LT B, 19860,

C= M1 —fo+k" "> 1)
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Table 7 REE composttions of primary magma calculated by inversion of Ol-difierentiation from melt-1

Fe La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yh Lu

1 7.5%  20.68  2.30 5.87 271 0. 81 224 w34 1.87 0. 39 .05 0,13 0.5 Q.10

2 .89 26.B0 2,48 9, 25 2,35 0,63 l.sA 0,22 .13 .25  0.86 610 .53 0. 08

& .07 2311 164 542 217 0.84  1.72 27 .47 0. 31 079 01l 0. 51 D. D8

9 8.24 .88 z2.¢ 788 204 0. 59 1.7  0.25 1.42 0.2% 0,66 0. 0% 042 0.07

a 8.7 22,72 223 8. 52 .14 0,66 1.89 0.2% 1. 42 .28 072 Q.09 Q.49 Q.08

6 16.21 3A.83  3.32 12.4y  3.17 .43 2.52 0. 34 14 049 .33 017 .73 0. 14
FHHA 10,08 23.60  2.50 4, 50 7. 44 0. 72 1. %3 Q.29 1.59 0. 34 0. 88 0.12 Q.55 Q.09
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Fig. 7 Chondrite-nnrmalized REE patterns for the Fig. 8 Chondrite-normalized REE patterns for primary

remaining melt
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magma

Hamlym et ai. 1985+,
Niu (1997) S EHE — ST RH TR S HERE
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F=0.032198 > MgOrauue.— 1. 23
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F=0,03249> MgO,,., —0. 234
RLEFILRHEE MgO=12. 02% Al AN BMHEIA R
EE R 18.58%,
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Niu, 1991;
polybaric | near-fractional melting. Kinzler, 1997) #1184
F, tincremental batch melting ), 8 —¥ H 45 3% B X518
4Bt ONER . FER AR SSRGS ER
xW5,
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AENMEESRL TERMEHERERSEERER X
MAREAST R & BEEaE—MsHt., FETE
B\ hmEE 8w,

\ Decompression-Induced Column  Melting,

F: SFURELEXRSR)IFEERERBZRETELRAN M

Table 8 Primary magma of Jinbaoshan ultramafic intrusion compared with Jinchuan and Emeishan basalt in major element

COmMpOsItions

ik S0, Ti0, ALLO: Fe)* MgQ Ca0
EEEGEE 48, B4 17 13.1% 11.7 12.92 8.2z
& NFEHEH Can G 19920 RO 8 0 12.5 12.1 1.5 10. 3
IRk BE 2 3% # (Fodor. 19501 51. 52 1.14 13. % 1n.18 B.863 10.13
e (L F R RS, 104 48, 02 3. 86 13.57 12,95 4.71 8 43
BT R I (Fodor, 1990 51. 37 2. 28 12. 81 13. 24 5.33 817
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Table 8  Primary magma of Jinbaoshan ultramafie nrrusion compared with hinchuan and Emeishan basalt m REE
CcoTpOsitions
HHEERY La Ce Nd Sm Eu Th Yh Lu
2EIIEHREE 10, 4n 50 e 2041 .72 0. 29 3. 55 Q.09
4 | EEE 40 Cai, Ga 18920 12 26 15 03 u 04 1.5 u. 85
{. i F B 2 B < Fodor 1590 1 8. 4 18 al 0. 94 0,53 1B Bu7
T W e (RS, 108 &4, % 71 57 11,4 315 1.26 312 0. 449
BBk A A (Frdor . 1990 4] 4.5 3 16007 3. 38 1. 75 3,06 0.34
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Fig. @ Primary magma ol Jinbacshan ultramahic mtrusion
compared with Jinchuan and Emwmshan basalt in REE

camposition
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