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Abstract A suite of newly discovered pyroxenite xenoliths in the Cenozoic basanite from Xikeer, Tarim Block have the primary
mineral assemblage of ol + opx + cpx + pl + sp and the secondary mineral assemblage of amp + phl. Exsolved texture is common in
clinopyroxenes and orthopyroxenes. Two generations of spinels occur, among which, the later euhedral small spinel grains are enclosed
in metamorphic plagioclases. After recalling the exsolved components, the primary plagioclase-bearing mineral assemblage record
temperature and pressure of 1100 ~ 1200°C and 1. 5GPa, which possibly follow an earlier plagioclase-free spinel websterite stage at
higher pressure; Whereas the exsolved orthopyroxenes record a lower temperature and pressure of 800 ~ 900°C and 0. 9GPa. This
indicates extensive uplifting and cooling of the protolith of the pyroxenite from the depth of over 45km to ~28km, during which original
spinel websterite transform into plagioclase websterite, accompanied with growth of plagioclase and olivine. This process may imply that
the crust-mantle transition zone of the Tarim Block have once been greatly uplifted, due to mantle upwelling and consequent stretch of
the subcontinental lithospheric mantle.

Key words Pyroxenite; Mantle xenoliths; Crust-mantle transition zone; Mantle upwelling; Xikeer, Tarim
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Sketch geological map of the Xikeer area,Tarim Block ,Northwest China
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Fig. 2 Petrography of the pyroxenite xenoliths from Xikeer, Tarim Block
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I AT RS TR AR REA Y Mg fE.( =90 ~ 92, FRIKIK 45,
AN BT REA AL O, i Mg' MG ([ 4a) .

BeHEL PUREMEA (K 3) ,En A-F 47 ~48 Z[i],Wo



1142 Acta Petrologica Sinica # %54k 2012, 28(4)

x1 BARRERERTHULERS (w%)

Table 1 Mineral composition of pyroxenite from Xikeer (wt% )

R} Olivine Orthopyroxene Clinopyroxene Spl Sp2 Plagioclase Amphibole

Fe o1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

SiO, 40.71 40.62 54.11 53.69 55.36 55.61 50.24 50.15 50.16 50.89 0.01 0.09 0.02 0.11 58.77 57.55 57.97 42.53 42.24 42.00
TiO, 0.00 0.00 0.20 0.21 0.26 0.15 1.73 1.85 1.77 1.41 0.10 0.09 0.08 0.07 0.06 0.03 0.03 2.74 3.10 2.96
Al 04 5.87 6.03 4.03 3.65 896 9.01 8.57 6.96 63.00 67.49 63.49 67.66 26.01 27.15 26.61 15.66 15.02 16.25
Cr,0; 0.06 0.02 0.06 0.05 0.09 0.08 0.12 0.14 0.09 0.28 4.53 0.11 4.16 0.31 0.04 0.03 0.00 0.29 0.46 0.05
Fe, 05 0.15 0.44 0.08 0.00 1.24 0.75 1.21 0.36 1.54 0.31 2.12 0.48 0.01 0.00 1.84
FeO 10.30 9.75 8.07 7.42 7.25 6.71 1.98 2.14 1.54 2.34 9.39 10.04 8.99 9.54 0.06 0.02 0.08 4.38 4.29 2.80
MgO 48.86 49.38 31.29 31.43 32.62 33.04 13.56 13.62 13.58 14.67 21.25 21.25 21.70 21.71 16.24 16.22 16.17
CaO 0.02 0.06 0.37 0.38 0.62 0.41 20.46 20.84 20.89 22.26 0.00 0.05 0.00 0.06 7.82 8.49 8.45 11.58 12.53 10.77
MnO 0.17 0.18 0.16 0.18 0.16 0.18 0.10 0.07 0.08 0.10 0.09 0.05 0.10 0.13 0.03 0.02 0.00
Na, O 0.09 0.05 0.02 0.06 1.97 1.82 1.93 1.08 7.44 7.06 6.6 3.48 3.10 3.28
K,0 0.14 0.08 0.00 0.64 0.00 0.40

Totals 100. 12100. 01 100. 37 99. 88 100. 49 99. 89 100. 36 100. 39 99. 82 100. 35 99. 82 99. 43 100. 56 99. 94 100. 37100. 43 99.77 97.55 96.96 96.52

Mg* 89.0 90.0 87.2 87.8 88.8 89.8 88.6 89.6 90.2 90.7 77.9 78.6 78.0 79.5 86.8 87.1 9I.1
crf 45 01 41 0.3

An% 37 40 41

Wo 0.75 0.75 1.20 0.78 48.53 48.90 49.45 48.65

En 86.70 87.63 87.85 89.07 47.55 46.89 47.51 46.90

Fs 12.55 11.62 10.95 10.15 3.91 4.21 3.04 4.46

En50 Ti &S Na (I EEREIEME(E 4e,d,e),
WoSO/EM™ Jiopside KB PRI BORFEIRA GG AR, (EHC R (3

A B AT RN (B 5) o He 5835 S A2 Spll R Sp2
() " ARG (0. 1 ~4.5) B 8 I [l X G 45 4 35 o
augite (BRI AT (Crf = 11 ~ 27, WRIK DK S, 2008 ) , T 5 #L fg
A5 R AR AR
20 #% B AnfHAE 3T ~40 2 (F 1) P KA.
pigeonite ARG R i (D) R T ORI AL B
10 BFR, H A (Na+K) & >0.5,Bfif Ca & >1.5,
Ti<0.5, FSi#iE 6, Mg' AT 0.5, J& 45N AT, 76 A
IR 532 i (Leake er al. ,1997) g AJEIN AT XI

40,

/ _— clinoenstatite

1 1 -
10 20 30 40 En50"

En Fs50
* (Cpx in Pyroxenite O Cpx in Peridotite

e Opx in Pyroxenite & Opx in Peridotite

T
4.1 REHHE

}% 18 Lindsley and Andersen (1983) &t i Jy ik, i & T
PSR A RO AR R S TT A Ay S U 4R S B AR
JE K g v (K] 6) ( graphical thermometer, Lindsley, 1983 ) , 15 |
%49 ~50, FLAAXT 5 AL( >6.89% ALO,),%% Cr. Mgty SRRDEATEYIREE S 1100 ~ 1200°C 28], 145 WA 1S i

89 ~ 91, LRI X 7= Y A 4R A7 — MRS ik vh B b g 9 700 ~900°C, 5 A —H.
Mg" (91 ~93 , FRIKIKAE 2008 ) fiff . BAbiE £ ALY Fe FiI X F X AR E A —B G, RATA R B AEA =Z i

P34 e o i DX A7 o 4 B3 MO0 £ 1 23 28 P A (Bl
Morimoto et al. ,1988)
Fig. 3 Classification diagram of pyroxene from Xikeer( after

Morimoto et al. ,1988)
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Fig. 4  Composition of cpx-opx in pyroxenite xenolith from Xikeer
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Fig. 5 Compositions of spinels in pyroxenite xenoliths from Xikeer
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FI6 A R IELIEE 5 D i (35 Lindsley, 1983)

P4 Lindsley (1983) , 52885 ) 1. 0GPa. Tiffy ACRNE 414 SR AT, (0 [0 B QSR 40 35 R A R B4 i, R (0 1 A Q3 s Hh i
MRS BRI REAT IR - i TC2H 735 )7 4 Lindsley and Andersen(1983)
Fig. 6 Temperture estimate of the pyroxenite xenolith (after Lindsley,1983)

T R VA )45 PRI B R i A Qe Lt v IS TR

I I R RS, AT DLER IR AR R T A T
A5 (Huang et al. ,2007) , FRYEH B EG (B 2d) KEBUih
FRRIOTHEAT IR N 4. 5% . 3 A% FL A8 o 72 1 2 A e
ARG AR A Wo & B B4R, R E
I B A A a4 B R R R — B X (T 6) .
L5 LTI WA I SRR TR R S 1100 ~ 1200°C , J5 >R [ iR
% 700 ~900°C , I KA A I

4.2 P-THRHTEE

PO SR A T LA 32 T AR A RO | B
A BT DB R AT A IR R TR S AR A NS
SR Y L 5 T A SR ) (5647 11,2000 R, 3147
1E NCFMAS ( Na, 0-CaO-FeO-MgO-Al, 0,-Si0, ) 44 £ o %f H i
T3 TARP AR, MR A 32 i o0 R A AL B R & 4 (N, O
CaO : FeO : MgO : ALO, : SiO, = 1.02 : 8.47 : 4.55 :
32.48 :5.40 : 48.08) , L Schmadicke (2000 ) [ & £ A I A%
TR, A H] THERMOCALC 3. 33 R P it 55 1A A Y P-
T ALHITE, IF 218 Gasparik (1984, 1987) 777k K1 J5
A1 M1 AL RYBE IR & R S EZ MR T Fe RYBE/R & i
SFHAHB T, K 7 fos.

WEAT 0 P-T BT P (18] 7) 4% — A = A8, =4~
ARBH AN TSI =BT LA ol + opx + epx + pl
+sp, DR R A ML 7 AL 5 AR 2R 5 R 1 40F
A7, PR AT AR AT BT 0y e B HERA A 5 ) 0 =4
DU A% 35 73 1] : epx + opx + ol + sp, opx + cpx + pl + sp, ol + opx
+cpx +pl, HAPFE opx + cpx + pl + sp X —PUARIL N, iy a 3]
b H A b A FIARH AT A B 2R B (&1 7)), T B AR A7
AREIT AT A BE R 5 ek il /b, 5k 3R T B A L BE R D BRI, 2
KA SN ;

cpx + opx—pl + sp (1)

TR BT 2 G epx + opx + sp, fRERTTRHC
YRUEALTVIY (S S

PO ST R WA A 3 B AR I W A 5 76 T P-T 035 i B
=AM S5 G WA IR T (Lindsley, 1983 ) 155 H il B,
E T R UAREE A AT A TS R RS 1.1 ~
1. 5GPa;700 ~900°C JUr X} i i /% J1 24 0. 6 ~ 1. 1GPa,

FRYE opx 1 Fe & i S {HZE (opx-Fe) (Al & i S {H L
(opx-Al) Ll f graphical thermometer( Lindsley,1983) fiff 148 f¢)
SR A P-T WHIE B (KL T) T8 18, a7 DL e TR
1100 ~ 1200°C B W& A7 5 B X L 1 91 R 1. 5GPa (A f) iR
£ 700 ~900°C Bsf % 1w it = 73247 0. 9GPa(B 45) o #ilk A-B
RFMEAE LT T RS ES R AR R A A A .
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T B L, b8 A 5 ml L4 Sy o 3 s R 72 oA
LA R AR =2 B 5 S DR WA 2 VA R s Al
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% Ti-Fe GAL W), 5 V4 5 IR WA Gl B R 000 W0 R A W]
NG
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MR . LER R A ALY -ALY 232530 5 B i (181 8) |,
VPO T8 SR AT 3 B AL T IR 5 AN 25 i A X sk, i R
TG i R T 1 SRR A

LL P-T WL B R Btk , T LA WA A i a5 4 1617 A 3
il BRE HAR Bt 20 SO0 (1) BEBRAE 2 A 72 BURHE 1 Fl
A A (Sp2) WAE B, T IR R WA & iR & A
(Sp) WEA R . XMRE T A H 2428 TR ] P RA
TEMIR A, 0 H 22 A K.

PO SERMEAT S I RHC T BAT SR 28 Jon =35 s 254 (&
2b) , BT RH A S BB Sp2 R, X R FH A



EAME I RG LRI AERS K B TG S WA LRI E L 1145

NCFMAS

2.0

cpx+opx
+sp+ol

20031.0.0032) |4 o
15 b (0.033,0.0054 y ’
<
o
S
A
1.0 =
0.5 L
800 1000 1200 1400
T(°C)

Bl 7 B UK PY vg R M DOV A7 Al S5 PR Y P-1 i T ]

F 0 XA QR =73, PR (0 DX QA P A S, TR G D0y TLAR Ik . P A SR A R WA vp ML 67 AL B /R i (LR, A AUk
BITHEA T Fe BBE/R B iR (IR IR A -A-B AURMEAUA ) P-T HUl  JF7E A-A-B Ul BARIN T a b e d PHATHY IR A1 FIRHS A1 1 BE IR

Ei, HITHE A (sp, pl) 7R

Fig. 7 P-T pseudosection in the NCFMAS for pyroxenite xenolith from Xikeer
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Fig. 8 Genesis classification of clinopyroxene in pyroxenite
xenolith from Xikeer (after Aoki and Kushiro,1968)
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BiZR 4t " ( Obata and Nagahara, 1987; Harte et al. , 1993;
Rampone et al. ,1997 ) 85 &5 /- 18 45 5 /F F ( Kelemen et
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(Garrido and Bodinier, 1999 ; Bondinier and Garrido, 2008 ) H
o, B RNy < 1 SEAE Hg: b I R, 8 R 1
PSRN AR AR T T AR A S AR o, B O £
(W ERMAOBARA) , IJE & B AHLZE T (subsolidus ) 42
AR T NAR B AHS A7 (Obata, 1980)

USRS Je A 5 e MRS S AR EL A L BORE A o B A
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