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Fig. 2 Simplified geological map of the Machangging intrusives, Xiangyun, Yunnan ( modified from reference[15] )
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5

1—Quaternary ;2—Upper Permian Emeishan Formation ; 3—Lower Devonian Kanglang Formation ;4—Lower Ordovician Xiangyang Formation;5—
granite porphyry;6—syenite porphyry;7—monzonite porphyry;8—diabase ;9—anticline axis;10—syncline axis;11—normal fault;12—reversed

fault ;13—strike slip fault; 14—inferred fault; 15—copper-molybdenum orebody
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Table 1 Trace elements and REE content of the Machanggqing intrusive ( x10~)

1

s

(x107°)

Rb  187.80  208.00  222.70  254.00  300.70  258.40  263.60  197.50  266.90  369.90 227. 60
Ba  1019.82  1348.69  1175.71  1220.92  829.12  2076.47  920.60  1361.85  960.92  1056.86  2098.75
Th 19.77 25.10 30. 65 30. 41 31.11 33.15 15.01 25.22 14. 74 19.23 11.48
U 6.65 6.78 11.27 8.77 10. 68 10. 16 4.25 8.23 4.71 5.38 4.33
Ta 0.98 0.80 1.56 0. 96 1.18 1.15 0.37 1.07 0. 56 0.78 0.67
Nb 11. 81 9.79 19. 42 12.22 14.83 14. 88 4.50 13.10 6.14 10. 68 11.01
St 558.40  687.80  603.80  711.60  563.70  646.60  348.50  629.60  355.70  337.40  1046.40
Hf 7.64 5.34 8.34 7.73 8.38 7.51 4.55 5.96 4.51 8.24 7.65
Zr 17171 151.71  253.52  213.71 186. 95 164. 29 140. 48 165. 81 130.67  253.52 205. 81
Ti  1486.51  1934.74  1620.21  1700.78  1700.32  2011.14  2040.66  2161.29  1796.87  1685.27  2564.26
Lu 0.12 0.16 0.20 0.16 0.18 0.16 0.06 0.17 0.06 0.17 0.21
v 27.20 33.29 23.73 27.93 31.61 32.24 34.65 40. 32 30.77 45.26 41.27
Cr 19. 40 21.30 12. 40 26.50 19. 60 18. 40 46.30 27.10 42.10 292.70 45.40
Mn  204.51 159.31  259.97  247.84  266.25  230.86  228.44  302.64  230.09  364.71 605.71
Co 3.70 6.56 3.69 3.99 4.19 4.86 7.01 9.39 4.87 8.16 6.15
Ni 13.57 10. 54 7.25 11.57 13.24 12.71 34.97 21.78 27.03 99.29 55.21
Cu  367.74  511.84 33.07 56. 33 141. 64 87.01 365.44  709.84  201.74  583.34 51.51
Zn  24.97 17.18 17.05 16. 87 18.57 21.15 27.35 33.28 22.44 61.40 108. 03
la 3875 59. 49 72.11 72.69 60. 85 45. 84 36.84 51.10 24.12 12.87 27.03
Ce  73.72 115.54  130.76  130.76  111.25 96. 04 69.27 106. 52 50. 13 37.09 59.92
Pr 8.17 12. 65 13.56 13.42 11.35 10. 89 8.15 12.28 5.84 5.22 7.86
Nd  29.60 46.01 46.97 45.48 39. 64 38.94 29.49 45. 66 21.97 21.94 32.00
Sm 4.49 6.49 6.26 6.15 5.78 5.60 4.32 6.77 3.35 4.32 5.77
Fu 1.07 1.52 1.43 1.39 1.27 1.34 1.01 1.74 0.83 0.95 1.52
Gd 3.28 4.65 4.39 4.34 4.04 4.04 2.97 4.93 2.45 3.52 5.19
Th 0.41 0.57 0.57 0.55 0.50 0.49 0.34 0.59 0.29 0.50 0.66
Dy 2.10 2.83 3.05 2.80 2.60 2.50 1.57 2.88 1.38 2.75 3.59
Ho 0.35 0.47 0.53 0.50 0.45 0. 44 0.25 0.48 0.21 0.49 0. 63
Er 0.95 1.28 1.45 1.37 1.25 1.20 0.59 1.29 0.57 1.32 1. 66
Tm 0.15 0.20 0.23 0.21 0.19 0.19 0.08 0.20 0.08 0.21 0.25
Yb 0. 94 1.18 1.51 1.32 1.23 1.19 0.49 1.24 0.47 1.30 1.54
Lu 0.12 0.16 0.20 0.16 0.18 0.16 0.06 0.17 0.06 0.17 0.21
Y 10.58 12.43 14. 89 13.95 12. 46 12. 80 6.82 13.22 6.21 13.65 19.26

2007 o
3.2 o )
3, ,
(5 , Cr'* Ni**
Ti.Cu Zn o , .
, “weoo, Cr . Ni ,
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Table 2 REE parameter of the Machangqing intrusive

Y REE 174. 68 249. 07 265. 47 297.9 295.08 106. 29 117.96 253.02 221. 67 162. 25 167. 1
LREE 155.8 224.07 241.7 271. 09 269. 88 82.39 106. 23 230. 14 198. 66 149. 08 134.1
HREE 8.3 11.78 11.35 11.92 11.25 10.25 5.52 10. 42 10.2 6.35 13.73
LR/HR 18.76 19.02 21.3 22.74 23.99 8.04 19.25 22.08 19. 47 23.47 9.71
Gd-Y 18. 88 25 23.78 26. 81 25.2 23.9 11.73 22.88 23.01 13.17 32.99
LR/Gd-Y 8.25 8.96 10. 16 10. 11 10.71 3.45 9.06 10. 06 8.63 11.32 4.06
SEu 0.82 0.88 0. 81 0.79 0.78 0.72 0.84 0.76 0.83 0.82 0.83
3Ce 0.95 0.99 0.97 0.94 0.94 1.09 0.99 0.95 1 0.92 0.98
La/Sm 8.63 7.55 9.17 11.52 11.82 2.98 7.2 10. 53 8.19 8.53 4.68
La/Yb 41.26 41.07 50.27 47.73 54.96 9. 86 50. 94 49. 66 38.67 75.16 17.55
Ce/Yb 78.49 85. 62 97. 64 86. 55 98. 87 28.42 105. 86 90.78 81.03 141.31 38.91
Eu/Sm 0.24 0.26 0.23 0.23 0.23 0.22 0.25 0.22 0.24 0.23 0.26
Sm/Nd 0.15 0.15 0.14 0.13 0.14 0.2 0.15 0.15 0.14 0.15 0.18
(La/Yb) y 27. 84 27.71 33.9 32.18 37.04 6.65 34.28 33.5 26.08 50. 57 11.83
(Ce/Yb) y 20.32 22.16 25.27 22.38 25.57 7.36 27.33 23.49 20. 96 36.48 10. 06
(Sm/Eu) y 1.58 1.47 1.61 1.65 1.67 1.72 1.53 1.72 1.57 1.61 1.43
> Er-Lu 1 1 1 1 1 3 1 1 1 1 2
> Sm-Ho 7 7 7 6 6 14 8 6 7 7 12
> La-Nd 92 92 92 93 93 83 91 93 92 92 86
2007 °
) AL
b
o
1000
ok o EKHK
é o —KEH
® o TERE R
?3& oL i
£ +
10 F .l
. . . w(Lla)/l()'(’
20 40 60 80 100 120
1 T T S T R N RO S 4 La-La/Sm
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu ( [15])
3 Fig. 4 Plot of La vs La/Sm of rocks from the
Fig. 3 Chondrite-normalized REE pattern of rocks Machangqing rockbody ( after reference[15])
from the Machangqing intrusive
( 7 ; 2 ;
3.3
2 ; 11 )
(the value of granite porphyry is average of 7 samples; the value of ( 6) ’
monzonite porphyry is average of 2 samples; the value of syenite-por- y ,
phyry is average of 2 samples; the value of Machangqing rockbody is Rb . Sr . Ba.Th La ,
average of 11 samples) Ta \Nb Ti , Ta. Nb
Ti  “TNT” ,
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o
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3 Rb-Sr

Sm-Nd

Table 3 Ratio and content of Rb-Sr and Sm-Nd isotope of the Machangqing intrusive

Ti \% Cr Mn Co Ni Cu Zn

5
Fig. 5 Primitive mantle-normalized transition elements
spidergram of rocks from the Machangqing intrusives
( 7 2 ;
2 ; 11 )

3

(‘the value of granite porphyry is averaged out 7 samples; the value of
monzonite porphyry is averaged out 2 samples; the value of syenite-
porphyry is averaged out 2 samples; the value of Machangqing rock-

body is averaged out 11 samples)

3.4 Sr.Nd
Rb-Sr  Sm-Nd 3,
s L, End o
I, 0.7061 ~ 0. 7075, 0.7070; &y,
-3.1~-10.2, -6.8.
o Nd|
Sr « 7 ,
Sr,Nd (1, 0.7054 ~0.7072, &y,
1.8 ~-6.3) , EM
I o EMI

, ¥ Sr/% Sr
348

Rb(pg/g) Sr(pe/g) 878r/%0 8y (¥78r/%8r) t Sm(pg/g) Nd( pe/g) 43 Sm/ 1 Nd ena(t)
JC-23 1716 779.5 0. 7085588 0. 70609 5. 000 30. 63 0.512441+5 -3.1
HM-90 519.8 795.3 0.708134+5 0. 70740 5.409 34.43 0.512153+6 -8.8
HM-25 508. 6 739.6 0.708285+7 0.70751 5.412 34.30 0.512088+6 -10.0
HM-34 845.3 640. 0 0.708332+8 0. 70685 3.771 23.93 0.512081+5 -10.2
HM-39 491.6 1049 0.707932+6 0.70741 6. 655 43.49 0.512282+6 -6.2
MCQ-22 167.4 740. 9 0.707190+6 0. 70694 5.485 36.95 0.512342+6 -5.1
MCQ-25 273.0 835.8 0.707333+6 0. 70697 6. 491 42. 65 0.512372+6 -4.5
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Fig.6 Primitive mantle-normalized Incompatible elements
spidergrams of rocks from the Machangqing intrusives
( 7 ; 2
2 ; 11 )
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('the value of granite porphyry is averaged out 7 samples; the value of
monzonite porphyry is averaged out 2 samples; the value of syenite-
porphyry is averaged out 2 samples; the value of Machangqing rock-

body is averaged out 11 samples)
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Geochemistry of the Machangqing Alkaline-rich Porphyry in Xiangyun, Yunnan Province

WANG Zhi-hua,GUO Xiao-dong, GE Liang-sheng, WANG Ke-qgiang,ZOU Yi-lin,ZHANG Yong, YU Wan-giang
(Gold Geological Institute of CAPF ,Langfang 065000 )

Abstract ; Located at the joint of western margin of the Yangtz plate and eastern side of NW-trending Ailaoshan-Jinshajiang major fault, the Machan-

gqing intrusive body, being part of the alkaline-rich intrusion belt of Ailaoshan-Jinshajiang, is main host rock of the Machangqing copper-molybdenum de-

posit The Machangqing intrusive complex mainly consists of granite porphyry, monzonite porphyry and syenite-porphyry. The rocks are rich in large ion

lithophile elements such as Rb Sr.Ba,Th and U and light rare earth elements, depleted in Ta Nb and Ti, with “TNT” negative anomaly. The values of

LREE/HREE range between 8. 04 and 23.99 ,3Eu from 0. 72 to 0. 88 , without obvious negative Eu anormaly ; The magma of the rockbody derives from the

mixture of crust-mantle, as being called EM Il -type. The intrusive shows the characteristics of crust-mantle mixture, resulting from mixing in the mantle

source with the crust material within the subduction zone and formed in a post-collisional intra-plate.

Key words: geochemistry, Alkaline-rich intrusive, tectonics, magma, mantle, crust, Machangqing, Xiangyun Yunnan
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