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A1 &FLBASEREEMRA (MHEHF 2. 5mm)
Fig.1. Photomicrograhs of augite-peridotite from the Jinbaoshan intrusion: (a) poikilitic texture showing olivine enclosed
in big clinopyroxene ; (b) serpentilized olivine ranking in semi-direction. The field of view is 2.5mm wide

£1 SERLBREETHRS
Table 1. Mineral composition of the ultramafic rocks in the Jinbaoshan area %

B 8 G0 MO FeO Na, O K0 ALO,

Ca0 MgO TiO, Sio, Hit Ul B

JB-5-1 0.01 0.23 13.92 0.30 0.00 0.00
JB-5-2 0.01 0.23 14.37 0.00 0.00 0.06
JB-5-3 0.04 0.15 13.56 0.18 0.01 0.00
JB-54 0.02 0.14 14.01 0.00 0.01 0.00
JB-5-5 0.00 0.21 14.19 0.21 0.01 0.00
IB-6-1 0.01 0.14 14.03 0.00 0.01 0.03
JB-6-2 0.08 0.23 14.26 0.38 0.00 0.00
IB-6-3 0.05 0.14 13.83 0.00 0.00 0.00
JB-64 0.02 0.16 14.01 0.00 0.04 0.09

0.12 45.75 0.01 39.58 9.93 SHHFA (Fo 85)
0.16 46.12 0.01 40.21 101.17  B#BEA (Fo 85)
0.13 45.47 0.02 39.46 99.01 BBHBA(Fo 86)
0.22 44.61 0.02 40.69 9.72 HBHBA(Fo8S)
0.13 4542 0.04 41.55 101.77 BHBEG (Fo8S)
0.10 45.75 0.00 39.45 99.53 B#HBA(Fo 85)
0.08 46.25 0.05 39.64 100.97 BREMA (Foss)
0.10 47.01 0.04 40.12 101.30 BBBIA (Fo 86)
0.11 44.8 0.05 39.24 98.60 BB EA(Foss)

JB61  0.28 0.13 9.35 0.0 0.01 2.87 1.54 31.50 0.40 54.73 100.81 HEEA
JB62  0.00 0.13 9.44 0.10 0.02 1.73 0.64 31.59 0.06 54.11 97.82 A
JB63 0.03 0.20 10.33  0.07 0.00 1.77 0.63 31.30 0.16 53.78 98.25 =R} 23]
JB61 0.63 0.06 4,8  0.00 0.00 2.33 17.42 18.57 0.50 52.98 97.43 H¥iEen
JB62 0.9 0.05 48 0.16 0.01 2.2 19.88 17.63 0.59 50.73 96.86 WEEL
JB63 0.55 0.20 4.50 0.07 0.00 2.92  18.78 16.89 0.87 49.48 94.26 H¥iEEn
JB22 0.03 0.11 4.14 0.0 0.00 0.98 0.04 3795 0.13 43.42 86.81 L8]
JB7-3  0.09 0.18 5.75 0.08 0.00 0.84 0.10 37.18 0.00 44.33 8.5 B8A

JB-x 30.56 0.061 46.38 10.85

5.2 3.95 0.20 9.2 #Ra?

. JB-x JIB 51 & AR [2], Hofx 1 oF BAE G BRAL 2B IT B i T 8R4 207 £ E B BESM4T . 2001
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Table 2. Major elexnent composition of the Jinbaoshan ultrumafic rocks %
£ # B & S0 0, TiO, ALO, Fe03 FeO MnO M0 CaO NayO KO P05 SO,  CO, #5%4# &
(AR=BANAE) JB-1 34.57 0.22 0.47 4.48 3.71 5.09 0.12 27.40 5.8 0.12 0.11 0.15 1.05 16.92 100.21
AENAMRE B2 39.63 0.31 0.40 1.41 6.25 4.35 0.11 31.20 0.80 O0.11 0.09 0.13 1.85 13.93 100.57
JB-3 35.30 0.31 0.41 4.25 8.82 4.28 0.10 31.60 0.60 0.09 0.06 0.30 4.47 11.65 102.24
JB4 37.73 0.27 0.70 3.30 4.80 4.10 0.14 32.60 2.50 0.18 0.17 0.20 1.80 12.21 100.70
JB-5 39.07 0.18 0.55 4.01 7.40 4.30 0.16 31.10 2.00 0.21 0.18 0.20 1.50 9.59 100.45
JB6 38.22 0.30 0.62 7.55 6.78 5.52 0.18 29.00 2.60 0.27 0.32 0.27 0.75 7.90 100.28
JB7 38.70 0.31 0.47 5.90 6.90 5.50 0.13 28.60 1.80 0.18 0.15 0.17 0.52 10.53 99.86
3T JB-8 50.10 0.00 2.50 15.02 6.00 S5.70 0.19 4.80 8.60 3.10 0.19 0.50 0.47 2.00 1.05 100.22
JB9 51.30 0.05 1.80 13.93 2.82 7.18 0.12 8.10 4.30 2.43 0.30 0.46 0.55 6.65 99.99
HNEsE JB-10 62.29 0.01 0.15 11.57 3.57 2.33 0.08 2.50 3.70 3.03 2.92 0.13 6.59 4.92 103.79
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Fig. 2. Major element v.s. MgO plot.
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Table 3. Trace and rare — carth element composition of the Jinbaoshan rocks 10-¢ L
¥ & Sc v Cr Co Ni Cu Zn Ga Ge As Rb é
JB-1 10.0 76.9 4744.0 142.7 1343.8 a11.1 93.8 3.8 1.1 2.6 4.9
JB-2 10.8 86.7 6182.6 228.9 4570.1 943.7  95.7 4.6 1.2 3.1 3.3
JB-3 9.7 80.8 5659.8  269.1 4554.6 5046.2 119.7 4.1 1.0 4.2 1.9
JB4 15.0 109.3 5831.7  133.8 1544.9 64.3 8.2 5.4 1.6 6.0 6.8
JB-5 10.9 83.4 5262.0 195.8 1331.8 9.4 75.1 4.8 1.0 2.9 5.9
JB-6 1.7 119.5 7058.5 189.9 1295.2 4.1 115.5 6.6 1.2 1.8 11.7
JB-7 13.1 107.3 5724.4  135.3 1306.4 9.4 114.2 6.7 1.1 2.4 6.5
JB-8 21.6 388.6 91.2 87.3 6.5 218.4 138.4 25.3 1.7 2.3 6.0
JB-9 29.3 238.7 581.8 84.2 242.6 106.8  103.1 19.4 4.1 4.3 13.3
JB-10 4.2 6.1 169.4 173.6 467.9 162.2  61.3 21.3 1.5 12.4 49.8
¥ & Sr Y Zr Nb Cs Ba Hf Ta Pb Th U
JB-1 126.0 4.0 26.7 3.4 4.1 31.3 0.9 0.2 1.0 0.8 0.2
JB-2 10.0 3.0 2.1 3.5 1.4 2.1 1.0 0.2 0.4 0.8 0.2
JB-3 7.6 2.7 2.7 2.8 0.5 15.5 0.6 0.2 1.2 0.6 0.4
JB4 41.4 7.5 45.6 6.7 2.2 47.5 1.4 0.4 0.7 1.1 0.3
JB-5 29.5 5.8 38.3 5.1 0.7 87.9 1.2 0.3 1.4 1.0 0.2
JB-6 86.9 5.5 42.0 4.9 1.1 105.6 1.3 0.3 1.1 1.0 0.2
JB-7 21.3 5.9 35.3 4.1 6.1 154.0 1.1 0.3 1.0 0.9 0.3
JB-8 739.6 30.9 180.9 43.6 1.9 183.8 5.8 2.5 15.0 4.9 1.3
JB-9 312.5 26.7 259.0 30.3 3.6 305.6 7.2 1.8 4.3 6.4 1.3
JB-10 183.4 75.6 172.8 54.5 1.1 1399.8 8.4 3.8 4.5 21.5 5.7

¥ & La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Iu XREE
JB-1 4.7 9.7 1.2 4.3 0.9 0.2 0.9 0.1 0.7 0.2 0.4 0.1 0.4 0.0 23.8
JB-2 4.0 8.5 1.0 4.0 0.8 0.1 0.8 0.1 0.6 0.1 0.3 0.0 0.4 0.0 20.8
JB-3 3.2 6.8 0.8 3.2 0.7 0.1 0.6 0.1 0.5 0.1 0.3 0.0 0.3 0.0 16.8
JB-4 6.8 15.4 1.8 8.3 1.8 0.2 1.8 0.3 1.6 0.3 0.8 0.1 0.8 0.1 40.1
JB-5 5.7 13.1 1.6 6.9 1.6 0.4 1.3 0.2 1. 0.2 0.6 0.1 0.6 0.1 335
JB-6 6.4 14.2 1.7 7.0 1.5 0.4 1.3 0.2 1. 0.2 0.6 0.1 0.5 0.1 35.3
JB-7 5.2 135 1.7 7.4 1.7 0.4 1.6 0.2 1 0.3 0.6 0.1 0.6 0.1 34.7
JB-8 30.6 64.9 7.5 31.9 7.8 2.4 7.5 1.1 6 1.2 3.2 0.4 2.7 0.4 167.8
JB9S 4.9 ®2.3 9.3 35.9 7.5 2.4 6.9 1.0 5. 1.1 2.9 0.4 2.5 0.3 199.9
JB-10 83.0 174.0 19.1 74.9 15.2 0.9 13.2 2.0 2 2.4 7.2 1.1 7.1 0.9 413.2
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Fig. 4. Chondrite-normalized REE distribution patterns and trace element spider diagram of the
Jinbaoshan mafic-ultramafic intrusions.
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Fig. 5. Chondrite-normalized REE distribution patterns
of the ultra-mafic rocks in comparison with those of dolerite.
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Table 4. The composition of primary magma and differentiated magma at Jinbaoshan %
L) S$i0, Cr,04 TiO, AL 0, FeO, MnO Mg0 Ca0 NayO K;0 P, 05
Emag-18 48.64 1.17 13.12 11.7 12.92 8.22 1.01 0.33

Eag- 20 54.02 0.08 1.74 13.45 10.47 0.12 12.92 4.16 2.35 0.29 0.45
JB-9 55.59 0.05 1.95 15.09 9.99 0.13 8.78 4.66 2.63 0.32 0.5
JB8 53.45 0 2.67 16.02 11.40 0.2 5.12 6.45 3.31 0.2 0.53
JB8? 55.81 0.00 2.27 17.16 10.13 0.13 5.12 5.32 3.06 0.37 0.58

H :FeO, BR 24K, w(FeO,) = w(FeO) +0.90w(Fe;0;); D JB-9 MA 13%MMMEH 1%MBRAG ;D JBO 21 4BMpHBLG

HMO0.25%MBRBEGZHARBENER, RS BSER SRRV YRITLE 1.

SEERMBR A MERBG N LE&BE
RENVBREREREREFSTLBEEE. &
A JB-8 £ JB-9 £33 14% 09 & 4 M
0.25%MERMAGHR, EXWLHAKE IB-10
B Eu SHRFE, RHPECREITHRKA
2 N

AIEARETHTAERAENMNFEREN
1100 CHAFEAMEREA M HELE TH
HAWMERSEEBAR, EXBEXES %), Kohler
R MM E - AE D Ca X H R R E i -
BRI RAEMERE DT, AKES
TR BEN M FHESHN 0.73 GPa,
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GEOCHEMICAL AND PETROLOGICAL CHARACTERISTICS OF MAFIC AND
ULTRA-MAFIC INTRUSIONS IN JINBAOSHAN, YUNNAN

ZHU Dan'"?,TAO Yan',LUO Tai-yi', GAO Zhen-min',ZHU Cheng-ming’

(1. Open Laboratory of Ore Deposit Geochemistry, Institute of Geochemisiry, Chinese Academy of Sciences, Guiyang 550002, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China
3. Laboratory of High Temperatwre and High Pr , Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: There are larger-scale sulfide PGE deposits in mafic and ultra-mafic intrusions in the Jinbaoshan area of Yunnan.
Clinopyroxene-bearing peridotites are the main rocks there. From the mineralogy and petrology data, it is proposed that the
formation of the plutons is closely related to the fractionation-crystallization of tholeiite basalt magma in the Jinbaoshan area.
High concentrations of MgO, much high >’ REE and structures of olivine and clinopyroxene in the intrusions, indicate that
they resulted from mixing of olivine, chromite and magmatic residues.

Key words: Jinbaoshan; mafic-ultramafic rock; clinopyroxene-bearing peridotite; olivine; clinopyroxene
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