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Abstract Early Permian mafic-ultramafic complexes in Eastern Xinjiang are mainly distributed in the Jueluotage belt, Central
Tianshan massif and Beishan area. The orthopyroxene in these complexes is mostly bronzite and minor hypersthene, and the
clinopyroxene is composed of diopside, endiopside and augite. Systematic mineral mapping shows higher Fo and Ni contents of olivine
in Beishan than that of Jueluotage belt and Central Tianshan. Fo in the range of 78 ~ 86 and Ni contents less than 1800 x 10~ in
olivine are more favorable for Ni-Cu sulfide mineralization. The values of En in orthopyroxene and Wo in clinopyroxene also show north-
southward increasing and relatively small range value contributes to ore-formation. The AlY/AlYof clinopyroxene suggests that the
pressure is relatively low during fractional crystallization in Beishan, resulting in weaker mineralization than Jueluotage belt and Central
Tianshan. The Jueluotage belt, Central Tianshan and Beishan show characteristics of non-alkaline parent magma series, and
crystallized from tholeiitic magma. The parental magma of Pobei and Xiangshanzhong are characterized by enrichments in LREE, and
depletion in Nb, Ta, Zr and Hf. These features suggest that a depleted mantle metasomatized by subducted slab-derived fluid or melt.
The Alz vs. Ti of clinopyroxene implies stronger metasomatism caused by subduction in Jueluotage belt and Central Tianshan. The
occurrence of Ti high-anomaly in clinopyroxene of Beishan mafic-ultramafic complexes and mineral temperature calculations show higher
magma temperatures in Beishan, which implies that the magmatism has a close relationship with Tarim Permian mantle plume.
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Fig. 1 Geologic map of Eastern Xinjiang and distribution of mafic-ultramafic complexes ( modified after Su et al. , 2012¢)
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Fig.2 Diagram of classification for clinopyroxene and orthopyroxene in Jueluotage belt (after Morimoto, 1988)
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Table 2 Major oxide composition of pyroxene (wt% ) and crystal chemical coefficients and end member components in Poyi intrusion

of Pobei belt

2- 2- 2- 2- 3- 3- 3- PS-  PYO PYO PYG PYG 2-167 2- 2- 3- PYO PYC
142 539.2 712.6 779.6 599.8 752.5 935.6 4-1 4 -10 -1 4 -16  253.5 633.7 450.6 -10 -15
HOH A" R AR H A A KA Ka F A& A m H A KA OOF
Si0, 53.4 52.0 52.8 52.8 53.4 52.3 52.5 52.2 52.0 52.7 50.2 51.9 56.9 58.3 57.8 57.1 55.5 56.0
TiO, 0.95 1.28 0.81 0.81 0.81 0.8 0.84 0.63 0.70 0.67 0.81 0.89 0.35 0.14 0.04 0.13 0.25 0.23
Al,O; 2,93 3.59 3.29 3.31 2.97 3.74 4.03 2.35 3.58 2.57 7.19 2.42 1.56 0.91 1.86 1.26 1.38 1.50
Cr,0; 1.12 114 1.13 1.23 1.05 1.29 1.44 0.16 0.46 0.13 0.03 0.02 0.94 0.45 0.23 0.41 0.04 0.31
FeO  2.51 2.69 2.50 2.87 264 248 203 6.18 5.67 587 6.60 826 6.91 7.52 7.55 6.51 12.34 9.21
MnO 0.08 0.02 0.10 0.08 0.11 0.07 0.07 0.17 0.14 0.18 0.12 0.19 0.17 0.12 0.20 0.18 0.27 0.23
MgO 16.4 15.5 16.4 16.3 16.8 155 15.8 16.9 16.0 16.6 12.5 14.3 32.4 33.0 32.9 34.1 30.2 31.5
CaO 22.3 22,6 22.1 21.2 22.4 22,8 23.1 20.7 21.7 21.5 21.6 21.4 1.14 0.22 0.19 0.70 0.93 1.30
Na,0 0.49 0.52 0.62 0.63 0.49 0.71 0.52 0.31 0.35 0.33 0.49 0.26 0.13 0.03 0.03 0.02 0.03 0.01
K,0  0.00 0.03 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01
Total 100.3 99.4 99.7 99.3 100.8 99.9 100.5 99.6 100.5 100.5 99.5 99.7 100.6 100.6 100.8 100.6 100.9 100.3

L6 AR AL R T T

Fedh s

Si 1.93 1.91 1.92 1.93 1.93 1.91 1.90 1.92 1.90 1.92 1.8 1.93 1.96 1.66 1.31 1.96 1.95 1.96
Ti 0.03 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.00 0.01 0.01
A1V 0.06 0.06 0.06 0.07 0.05 0.07 0.07 0.08 0.10 0.08 0.14 0.07 0.04 0.34 0.69 0.04 0.05 0.04
AV 0.06 0.09 0.08 0.07 0.07 0.09 0.10 0.03 0.05 0.04 0.16 0.04 0.03 0.45 0.8 0.0l 0.01 0.02
Cr 0.03 0.03 0.03 0.04 0.03 0.04 0.04 0.00 0.01 0.00 0.00 0.00 0.03 0.01 0.00 0.01 0.00 0.01
Fe 0.08 0.08 0.08 0.09 0.08 0.08 0.06 0.19 0.17 0.18 0.21 0.26 0.20 0.10 0.04 0.19 0.36 0.27
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.01 0.01 0.01
Mg 0.89 0.85 0.89 0.89 0.90 0.84 0.8 0.93 0.87 0.90 0.70 0.80 1.67 0.99 0.26 1.75 1.58 1.64
Ca 0.86 0.8 0.86 0.83 0.8 0.8 0.90 0.82 0.8 0.94 0.8 0.8 0.04 0.0l 0.00 0.03 0.03 0.05
Na 0.03 0.04 0.04 0.04 0.03 0.05 0.04 0.02 0.02 0.02 0.03 0.02 0.01 0.72 1.46 0.00 0.00 0.00
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Wo 47.3 48.8 47.1 46.0 46.8 49.2 49.5 42.2 449 43.8 52.3 44.8 2.24 0.59 1.67 1.32 1.76 2.49

En 48.6 46.7 48.7 49.2 48.9 46.6 47.1 48.0 46.0 46.9 36.8 41.7 87.3 91.4 86.6 89.1 79.9 83.8
Fs 21.9 4.53 4,16 4.84 4.30 4.18 3.40 9.83 9.15 9.31 10.9 13.5 10.5 8.03 11.8 9.54 18.3 13.8

®3 AL IH=ZEGEEM R RSP EREOMETREE( x107°)

Table 3 Trace element abundance of clinopyroxene in olivine clinopyroxenite of Posan intrusion in Beishan ( x 10°°)

JLH PSA-1 B A R Depymen  BALHERA I
Sr 19.8 19.4 21. 1 20.3 20.2 19.6 21.8 20.6 20.2 20.7 22.1 20.6  0.1283 158
Y 17.2 16.7 16. 4 16.3 16.1 15.5 15.3 15.1 15.5 16.9 16.4 16. 1 0.467 34.3
Nb 0.04 0.03 0.02 0.02 0.03 0.01 0.01 0. 00 0. 04 0.01 0. 04 0.02  0.0077 2.13
Zr 14.0 14.4 14.7 14.5 14.6 13.9 13.0 12.0 13. 4 14.6 15.3 14.0  0.1234 117
Hf 0.72 0.67 0.57 0.51 0.52 0. 56 0. 66 0.58 0. 65 0. 60 0. 64 0.61 0. 256 2.34
Pb 0.23 0. 14 0.16 0.22 0.56 0.09 0.21 0.21 0.49 0.12 0.42 0.26 0.072 3.72
Th 0.02 0.03 0.02 0.02 0.03 0.02 0.01 0.03 0.02 0.03 0.01 0.02 0.014 2.03
) 0. 00 0. 00 0.01 0. 00 0.01 0.01 0. 00 0.01 0. 00 0.01 0. 00 0.01  0.0127 0.57
La 0.67 0.79 0.81 0.73 0.67 0. 66 0. 60 0. 65 0.70 0.77 0.71 0.71  0.0536 14.1
Ce 3.16 3.05 2.92 3.03 2.99 3.03 2.98 2.81 2.92 3.32 3.19 3.04 0.0858 33.8
Nd 4.24 4.57 4.05 4.30 4.29 4.00 4.29 3.52 4.40 4.01 4.77 4.22  0.1873 22.2
Sm 1.90 2.30 1.89 1. 62 1. 89 2.19 1.72 1. 86 2.24 2.18 2.17 1.99 0.291 6. 88
Eu 0.72 0.53 0.58 0.58 0. 68 0. 63 0.57 0.70 0.59 0. 67 0.74 0.64  0.3281 1.92
Gd 3.01 2.56 2.51 2.71 3.04 2.80 2.40 2.53 2.65 3.18 2.53 2.72  0.3668 7.35
Dy 3.35 3.11 3.12 3.15 2.90 2.99 3.03 2.87 3.04 3.06 3.39 3.09 0.442 7.03
Er 2.01 1.92 2.18 1.93 1.93 1.85 1.87 1.85 1.74 1. 86 1.83 1.91 0.387 4.89
Yb 1. 50 1.38 1.48 1.37 1.32 1.29 1.24 1.27 1.43 1.48 1. 44 1.38 0.43 3.22
Lu 0.20 0.21 0.23 0.25 0.16 0. 19 0.21 0.18 0.17 0.20 0.22 0.20 0.433 0.47
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Table 4 Major elements content from orthopyroxene of typical mafic-ultramafic rocks in Eastern Xinjiang

LLIES Ak Si0, (wt% ) AL O;(wi%)  FeO(wt%)  MgO(wt% ) En BRI
#INK 5260 ~56.80 0.43~2.88 10.10~16.10 25~31.20 71.20 ~83.11 X504, 2011
. " #1) 52.30~57.80 1.13~3.28 8.59~21.20 21.4~32.20 62.44 ~86.16 X350, 2011
B2 B A

FHI R 53.25~57.10 0.34~2.42  9.09 ~12.03 30.07 ~31.65 81.07 ~84.55 75 VA4 2007 ; P, 2009
il 53.10~56.50 0.96~2.70 8.76 ~21.30 22.9~32.20 64.37 ~84.99 K BAHT,2009 ; 1 PRAE,2010
Hf R 53.27 ~55.62 0.36~2.10 10.31 ~28.10 15.69 ~31.58 70.25 ~82.71  4eRXHF4F,2006; Z=4: 114 ,2007

{ES KF 53.03 ~58.76  0.01 ~0.06 9.09 ~12.61 22.2~29.87 70.59 ~83.35 JH A, 2009
TE R4 51.40 ~56.66 0.27 ~3.44 3.89~20.72 16.07 ~31.76 64.68 ~85.28  FhAHIZE 2010, 5 HE#E4%E 2013
X 53.42 ~54.34 0.66 ~1.28 10.93 ~17.11 26.52 ~29.46 72.44 ~79. 81 B EfE 2012 ;Su,2014
el SRS 2012 5 AR 4
WAt 53.77 ~60.30 0.24 ~2.6 6.48 ~14.73 27.18 ~33.85 74.76 ~93.30 2012 AR5
BIR 54.66 ~57.97 0.16 ~3.59 6~21.04 20.24 ~31.47 61.85 ~86.88 WEER 22 2011;Su,2014
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Fig.3 Diagram of classification for clinopyroxene and orthopyroxene in Central Tianshan (after Morimoto, 1988)
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Fig.4 Diagram of classification for clinopyroxene and orthopyroxene in Hongshishan belt of Beishan ( after Morimoto, 1988)

~22.7% , AL,O, 1.1% ~5.6% ,FeO 3.5% ~ 14.6% , TiO, H R L ) B B - B e R P M A 7 YRR 5 5 2 B
0.1% ~1.4% ,W030.2 ~49.9(KS5) . WEEHEAN B2 WML RO WA 1200 W A7, 0 B 5908 0 (18]
RS A Fo (36 FEI7E 70.7 ~85.8 2 Ji] , Ni SrisiEl oy 3),Si0, & @ E K 53.03% ~ 58.76% , FeO 9.09% ~
230 x 10 ~* ~2730 x 10 *(Su et al. , 2012b) , 28.10% ,MgO 15.69% ~ 31.58% ,En Jy 70.25 ~ 83.35 (3
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Table 5 Major elements content from clinopyroxene of typical mafic-ultramafic rocks in Eastern Xinjiang

Si0, (wt% ) Ti0, (Wt% ) AL O (wt% ) FeO( wt% ) MgO(wt% ) CaO(wt% ) Wo

=ik
7R

HiIX.

AR 2011

13.5~16.7 19.7 ~25 41.7 ~49.9

4.37~9.4

1.12~4.6

0.1~1.4

49.5 ~54.6

- &2

— >

, 2014

HIAPT,2009; 14 Pt 2010

X204 ,2011 ;Mao et al.

0.1~1.0 1.29 ~4.5 3.53~10.0 13.5~17.6 20.2~23.4 41.6 ~49.7

50.3 ~55.2

=

T

0.27 ~1.1 1.82~5.6 3.56 ~14.6 12.9~18.5 18.9~23.6 30.2 ~48.0

50.1~54.5

i

FRLIRAR

s

PR, 2009

SRS, 2006

0.51 ~1.4 2.35~5.4 4.32~5.9 14.13 ~17.6 19.06 ~22.7 40.5 ~48.3

47.46 ~52.5

40.9 ~49.2

0.12 ~1.47 1.23 ~5.03 4.91 ~7.27 15.46 ~17.92  19.15 ~21.63

50.37 ~53.5

EFEEN

NI

JE4 4 ,2009

0.08 ~1.44 0.38 ~5.87 3.29 ~6.84 14.3 ~17.58 18. 88 ~23.88 39.5~48.2
A, 2010; B

48.21 ~54. 11

2013

i
&

=

A

10.4 ~22.7 21.3~47.2

13.6 ~22.2

50.9 ~55.0 0.13~1.2 1.56 ~4.4 3.89~12.5

et
Rl

W 2012;Su,2014
A A 2009 ; 5 5@ HE 2010

26.6 ~48.8

11.7~23.7

4.1~11.4 14.9 ~17.8

1.8~5.8

0.44~1.3

50.0~52.2

3.2~9.8 15.2~22.3 11.8~23.7 27.3~49.4 pi
SRR, 2012 JRAR W4, 2012 R WS

1.5~6.5

0~1.96

50.5 ~56. 1

FARENI]

=1l

34.4 ~51.3

49.7 ~54.6 0.13~1.5 1.6 ~4.6 1.9~9.6 11.8 ~19.0 17.0~24. 4

e

- 2011;Su,2014

et

50.3 ~55.6 0~1.4 0.7~5.9 2.8~9.6 14.8 ~22.2 9.0~22.6 19.5~49.7

BIR

CAE kA B I P AR 80 R AR A AR A Ni-Cu R 58 35 2181

4) s RHER EE B MR MRS A (B 3),8i0, &5
Ik 48.2% ~ 54.1% ,MgO 14.3% ~17.6% ,Ca0 18.9% ~
23.9% , ALLO, 0.4% ~ 5.9% , FeO 3.3% ~ 6.8%, TiO,
0.08% ~1.44% ,Wo039.5 ~48.2(F 5), oK ILEEZk-BEE
BRI A Fo fHAE 76. 8 ~85. 4 Z ] Ni & &yE [l 23
x107% ~1964 x 10 °(Su et al. , 2012b)

b B - B R T SRR A AEBR 2 Z A
FHH R B AT, WA A RO — A o
BRI R M EEA IR AT, LA AN A7 T 4R
A K 4.8 5),Si0, & i E K 51.40% ~ 60.30% ,
FeO 3.89% ~21.04% ,MgO 16.07% ~33.85% ,En Jj 61. 85
~93.30(%4), PRWEA EE RBEA KB M A S E
WA, b B A (I 4,5), 810, =B E N 49.7% ~
55.6% ,MgO 11.8% ~22.3% ,Ca0 9.0% ~ 24.4% , Al,0,
0.7% ~6.5% ,Fe01.9% ~12.5% ,Ti0, 0 ~1.96% ,Wo 19. 5
~51.3(F5) . JuiligEg-mEEE a R i A Fo 193 FEI7E
73.4 ~90. 6 8], Ni EryE il 375 x 10 ¢ ~4045 x 107,

L, 502 S Ay -H R - LB k- B e i b b s
WA B A, W i S A, A I A
D RETIUK MEA BRI A R B M UGB R
WA

5 BEARS X BAE L

B0 5 YE AR AT - T R L - L k- B e A v R A
En gyt mlRg 53 ) EZ AL PTE 80 ~85 (MR 2ME 5) .77 ~83 (#k
ZE{H 6) A1 75 ~ 84 (MR 2E{H 9) Z 8], En ¥ G S A 2 7R fr Ik 1n)
M/ B (1 6) . FANEA R m Ca(Wo 4
>35) Ak Ca( Wo {H <35) i~ IX ], Hirr &) Ca X [A] B A
A1 Wo it AR B R TG I AR X455, 56 2 3 A% A7 Fh Rl
FHXTEARA RS (B 7)), SR Fo B fba A AH A (&1 8) ,
FRIEA Wo diie i AL In g FZE AL 41 ~48 (251K 7) .
41 ~47 (H 218 6) A1 37 ~ SO (MR 21H 13) Z[H] .

HIOHE A 1) Fo E A N & i 25 % & P s w5 5,
REEE P MgO B Ni it , IS 445 i IS /1 Fo [H %
Ni 2 B AR X o s FLR R AL A8 2 FIE IR 45 o el 233
WA A A=A Y o BRANRANSRR T, B 2K 4 S oy St f b
RS A Ni & fE B Fo Y 3/ ) T 5 0% 5 76 B 16 7 4%
L EH T NG ZERR AL i 43 P R B0 S8 R T A O A e
B4 TE R A AL B E S a b Ni B W 5
AT 45 &t R B MO A7 v A4 5 1 Ni( Barnes, 19865 Li et
al. , 2000, 2003) , 5 % ¥ & Al B k- R R A AR T O B
Fo [ Bl 45 1 #E 79.9 ~ 85.8 Z[f], Ni & i 4 p 7E 240 x
107° ~ 1797 x 10 Zja] ; K1l Fo {HAEH 7 78 ~82.2 Z[d],
Ni %3200 x 10 7° ~ 1260 x 10 ~°; 4t.1l| Fo {HAEH7E 83 ~90 Z
M) ,Ni & 976 x 107 ~ 3640 x 10 ~° ( F AR/ 2, 2009, 2010,
2012; Xia et al. , 2013)
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Fig.5 Diagram of classification for clinopyroxene and orthopyroxene in Pobei belt of Beishan (after Morimoto, 1988)
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Table 6 Major elements content from olivine of typical mafic-ultramafic rocks in Eastern Xinjiang

X ik MgO( wt% ) FeO(wt% ) Ni( x107%) Fo e 3l
% 33.7~43.0  15.9~ ~27.7 502 ~2695 68.5 ~82.8 A 2011
[ 1l 34.0 ~45.4 13.1~25.1 230 ~ 1329 70.7 ~85.8 RS20 ,2011 ; Mao et al. , 2014
WL AR »
&1l 33.8 ~46.3 13.5~27.9 243 ~ 1681 82.5~85.9 SHAFT 2009 ; 14 Ak, 2010
B /R AR 35.6 ~45.7 13.4 ~24.4 267 ~ 1831 73.0~85.9 Bk, 2009
=R 40.0 ~45.3 14.3~19.8 691 ~ 1964 78.5 ~85.0 LE X5 2006
PRl Fg 38.8 ~44.2 13.6 ~21.3 20. 0 ~2300 76.8 ~85.4 4§, 2009
TE s 42.2~45.9 15.2 ~19.4 746 ~1791 79.7 ~84.5 AR 2010
SR 33.9 ~44.4 16.3 ~30.5 165 ~2593 68.7 ~83.1 Su,2014
deil Jaw il 36.0 ~48.2 10.7 ~26.7 204 ~2695 70.5 ~89. 4 IRA A, 2009
it 41.1~50.1 9.34 ~20.6 402 ~3778 78.0 ~90. 5 TA A 2012 ; AR RIS
B 42.0 ~47.4 12.0~18.5 990 ~3182 80.3 ~87.5 Su,2014
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Fig. 6 En variations of orthopyroxene from Jueluotage belt, Central Tianshan and Beishan complexes ( data in Table 4)
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Fig.7 Wo variations of clinopyroxene from Jueluotage belt, Central Tianshan and Beishan complexes ( data in Table 5)
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Fig.8 Compositional variations of olivine from Jueluotage belt, Central Tianshan and Beishan complexes

6 Wit
6.1 FIBEGBEGREGHDERMR

HI A BYBIFFE W] B ROV A7 1) 20 R o3 W] AR 47 b
FCRR 29 0 (Le Bas, 1962; 65 W6 71 BLE 92, 1987,
1996 ; Seyler and Bonatti, 1994) , A YK BFFE 1Y oL F R 5T 4%
Lo Hp N ) S A5 R, 58 B AR T L b R LA LB k-
BT A i BRI A AR A1 SR B AR AL O,
TiO, \Na, 0 #11 K,O0 B9 4%F &, 84 Si0,-Na,0-TiO, = ff K fi#
(BRZIEFIBRE L, 1996) , R W50 2 B A& b K Il AL L

Rk - BE RS PR B B 1y Rt B 2B ([
9),

BRPEEA R ALY 1 S LI T S P R SR < A
S SREUANELAN (4 FL g 3K SR ) | 3 SR AR A1 7E 25
AR DU ALY Si A, ALY A DU I A FE 5L Si A 2 5
A 47 e, i DU A ALY X Si BT S B R S
i, I ALY Fe* R TE RS\ A AL LRk B
17 ( Kushiro, 1960; Campbell and Borley, 1974; Vuorinen et
al. , 2005; ERALSE, 2011) ., 58 % BEAR A -rh K -k B
R B A SR AR 1 X Oy T IR M A e R A, R
A AL (5 fik S B o R LR B B AR A LR, i
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Fig. 10 Comparison of Al,0, and Al in clinopyroxenes from mafic-ultramafic complexes in Eastern Xinjiang

JCIl AR A i (& 10) | SN A A0 R EE B9 22 50 X b 22 5
AT e 2 B M | rb IR LRI L B R B ke A 1
W R DX B A g S AT REA T AN ], T B 1 =B T
A TR R ER L5 45 7 A [ R B Y 2257

6.2 EAMERERTAMMER

Wit W1 i 0 BsE B 04 74 % B (sulfur content at sulfide
saturation, SCSS ) b F 77 3V I 7 1L 8 28 2 it 5036
FITE 52 ( Wendlandt, 1982; Li and Agee, 1996; Mavrogenes
and O’ Neill, 1999; Li and Ripley, 2005) ., Mavrogenes and
0 Neill (1999 ) 3l 1 52 5 B 55 7% tH £ 0 ~ 100kb . 1400 ~
1800°C ¥ Fil P SCSS B Hs 846 T = A~ Kl 9%, (H Bt 4 i
JE RARAE T — B 9, B IR T AR X TR XS SCSS 15
Wi 58 S B

BRI T AL i R T RN SR R BN

Kushiro(1960) 5 Thompson (1974 ) #F 58 £ B, Z & i & 3K A
15 TR It AL 5 F L ALY 5L 45 82 /K B 543 1 ( Ca_Tsch,
CaAlSiO,) T Uik A B RHHE /3 v, 50 R 45 M
AN S TEAR R 45 S nE, AL 5 F L0 ALY AQRE Si #E A RHK
A, PRUTARG Js 45 5 19 0 A #2048, ALY i (B 5 T A JBE g 22,
1987) . g ALY /A 455 SRl X AT Hove
ks AR L g g ag ALY /ALY FofE (B 1), FWIdEID
BEER BB A AT Y 25 S B b R B, X S bl
TE SRR A FREA VI & (2% L5, 2009; Su et
al., 2011, 2013) . S I AY i 7 (0 45 B0 Ak J3E 6, K 36T
XELLIR BN, 3 BB AN e RS 29, 2 db 1L e k-1
BeA R AL R B R B A A KL 85— A EH

6.3 BASHHPZKER
Loucks (1990 ) i i 6 B- 8 BE B R A1 19 Alz (/L 416 2.
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FHEEA DY EAGIE Y ALY ) 5 TS R ARV A A B
4 Ti) BT AR , 15 IO 6 O ME B 8 10 AL/ T A I 8 o T
SRBMEIRBEZ KA. PRI abE G Al/Ti e ] 1A
JHIR AR 51 0 988 2 0 s L e 4 b B 32 AR R o T k-
BPETE U S R

e 5 Y8 ) 3 A B RN A 5 SR TR 0 n e A B
FARLE RS, A T 2445 M G R S R HE a4 2 ], o
FHEA Alz F1Ti 0 B4 B FE 8 R B g aJu [l N (
12a, a’ ) s ORI RE A 5905 B FRIE AL, Alz vs.
Ti 3 5378 25 M T A i I (b £k (181 12b, b ) 50t
2T AT LU AL SRR A7 7 W L8 3 a4, L
Alz F1 T (1) B850 B 3 B A R B A 1 B (RSB 1Rl (T 12¢,
¢’ ) WHIEMA PRI PRE R EER Alz vs. Ti
A FRAE F B0t A b 32 A AR FAE 58 2 35 A Al A b K L
X LB R, bIlIX Ti 3 B0 o 2 A
e IR LR SR B 3 PR, LR 03 A 50 (RO A )
WEAT) s Ti S, HR P AT RE A : (1) f FHuFE A Ti (9
SRR 6400 x 1070, g T B SF 2 F B 2500 x
10 7°  RES (BE) LTS A AN 85 S TR e, 3 )0 43 BE b 1 5 Ti
S 5 (2) Verhoogen (1962) HFSTIA M HEAT i Ti i 540
19 Ti SR TG ELHEC 2R WA 45 i IR 0 05 B e, DU HL BT 5 T
PR s R ER DU T M ALY X ST R W A
Ti Sl s, BRI B i Si AR XA AN, HL4% S 3P
b A0 A X AR (PRI B0 8 1 T 2 3 8 e i R AR X
WM RERRER T, Bk B A AR ) B AR (Trvine and
Baragar, 1971) ,ffif55%5% b Fe’* &A%, 2k Ti* " EA
JNTHAAS B AP ALY A 0 T A (07 8 A Si T 5 1 1y e
G B, SE R T RS SR G AN RS T B R A v
Ti (98 5, VA5 b 1) v i B ROV Bt B A S 4 1l

KT 58 2 55 4 5 Bk -8 BE KA 1A A7 1) MELTS 4541
S 3 X S A A B R K ) i R T AL SR A

Comparison of A1Y/A1Y in clinopyroxenes from mafic-ultramafic complexes in Eastern Xinjiang

1100 ~ 1500°C 2 [f] ( Zhou et al. , 2004; %&RAMF4E, 20065 Fh
i, 2009; JEAAMGEE, 2009) . 48 JRUHE S (2006 ) AR R4S A
AWML M R ITE ST, T KL A A R A AR R
AL IR BE R 1295. 45 £ 26°C , WA 1 45 R BE R 1097 ~
1113°C, HHE N IEH A IEE R . Su(2014) fd B4
HARPEATIREE T (Nimis and Taylor, 2000) 315 AL I ZLA7 1
BEAR-H B A R b & RN A LA IR Dy 1350 ~
1450°C , FiRgs R Eon , bl 50 8 M RE R $h 45 il g
T B A R R R LU M X 3R R R A AR BT 0T RE
L5 I KA ) — B 20 KWL B A7 AR BB s s B U

6.4 BERBEBTEFE

HITABFSE 2 R B JCHR 43 v 0 3R X O 0 S S A 1
JUR , ik MO AT 25 SR R AR A L DT 3R 5 i M AR/
(Mckenzie and O’ Nions, 1991 ; Stimac and Hickmott, 1994 ) ,
PRI AT LA RO B0 ) Il R T R T A2 BRIV 45 o
ORI 45 i RIS B o v SR R A S T R R U U R
AL B IRCR .

MG BRI AT/ SR R B 5

Dy = G/ Ci

(Horh Co, MHARHEE AT R IR IC R | U, C) B
TR 1 WY (R

PR I = A B I SR RL A ), A
FE R REA BT S i 5% ~ 10% A2 i/
T 5% o HORDEEATHURL AR TR BLEF, R 24 1000 ~ 1500pm , 5
T S TS A A PR L ORI AR iy m BRI A ) 32 20y
EI LA , [ RIS B b B R 7 1) Mg™ {3 T
EITE & R A A, RIS R AS S FR . Tang er
al. (2013 ) 152 T Ve BRSO BRS04 ot Ry 3 2 BB AR T
Frilirbea R LSS S E AR o BALBE k- B s R P



2186 Acta Petrologica Sinica % % %3k 2015, 31(8)
NEXTTT @| '8[Fxw YR ET ©
14 14 14

I RRE INHE RRa S NHE R da2s
12 12 12
Southeastern Southeastern Southeastern
Ve Alaska y'd Alaska Ve Alaska
10 - 10 10
2 2. | .
— 8 -~ .
I N L g
< < e @\?‘/Q
6 6| M N
. ¥
Al .
4 4 48 ;
£ i
..‘.-l . ..--
27 L, . 21y, " iR
Duke Island &% w E$i4R4R :.. *Dukelsland 5% wB/FASR Duke Island £ = 47 ILIEH
0 e Y et A 0 sl ol
05 1 15 2 25 3 05 1 15 2 25 3 05 1 15 2 25 3
MEITTT @] '®[Fxw o 8w ©
16
Wik a2 81 eman 1 amses
14 14 14
12 12 12
310 % 310 = 310
e 3 = < N
! . 3P o . . o
N uk Fasss N 0% ahs N
<8 s <8 . icls <8
K " 'W“ﬁ_ - S
6 Y 6 | © Wk ! 6 o R
A e g
4 . 418 4 |
£ k :-:' 4 ey
.. -- . 2 IO
2 EEAZRE 2 & BEAZRE 2 . Rﬂs;mm&%
0 . i ; 0o AW . ; ; ; ; .
0 1.0 20 3.0 4.0 0 1.0 20 3.0 4.0 0 1.0 2.0 3.0 4.0
TiOz2in Cpx TiOz2in Cpx TiOzin Cpx
El12 5B ER R (aa’) PRIL(b.b7 ) AL (o c” ) BEY-BEE YA i SRR A Alz (AL DU TG AR 057 58 19 1 49 3 o
(100 x A1) /2) HI& &l fi#

Alaskan B A& Southeastern Alaska ${#}&5| [ Himmelberg and Loney (1995) ,Duke Island {45 | [§ Thakurta et al. (2008 ) ;& H A I 5 5]
AR S (2007 ) 224 55 (2004) J5F e % (2008 ) Fil Li et al. (2012) s 35 BEARZEAE S| A DT F 55 (2008 ) . SIRHE & A0 2445 HE ff 5 e 94

SO - AR S 2R B Le Bas (1962) 1 Loucks (1990)

Fig. 12 Clinopyroxene compositions from mafic-ultramafic complexes in Jueluotage belt (a, a’), Mid Tianshan (b, b’) and

Beishan (c, ¢’)

The discrimination diagrams are after Le Bas (1962) where Alz refers to the percentage of Al in the tetrahedral sites (100 x A1V ) /2

A1 Fo 145 {8 B S8 55 1 58 2 B5 4% 4 F0Hh OK L [ B AR A 1
(&1 8) , &3 Fo {H+H: 28 iy ik M AL 5 v SS9 il ( Fo >
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