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Abstract We report trace elements and Nd-Sr-Os isotopic data for the Baishiquan mafic-ultramafic complex that occurs in the East
Tianshan Mountains ( in the northern part of the Mid-Tianshan Precambrian block ) and is accompanied by Cu-Ni deposits, to
understand its mantle source characteristics and processes of mantle-crustal interaction. Geochemically, the complex is characterized by
enrichment of LILEs and depletion of HFSEs. The whole-rock Sr-Nd isotopic compositions of the Baishiquan complex vary significantly,
with (¥St/*Sr), =0. 7032 ~0. 7066 and ey, (1) =5.6 ~ =0.9, and the Nd-Sr isotopic ratios are negatively correlated. The complex
shows very radiogenic Os isotopic compositions, with ('Y 0s/"*0s), =0.295 ~ 1. 18 and Os =80 x 107> ~29 x 10 ~"*. Based on these
data, we conclude that (1) the parent magma of the Baishiquan complex experienced significant crustal contamination during magma
emplacement, as is revealed by the negatively correlated and significantly varied Nd and Sr isotopic compositions and the highly
radiogenic Os isotopic compositions. This is different from a popular model that the Baishiquan complex received no crustal
contamination during magma ascent; (2) the parent magma of the Baishiquan complex originated from a juvenile lithospheric mantle
that was previously metasomatized by subduction zone fluids/melts in the Paleozoic. This requires reconsideration of the nature and
distribution of the Mid-Tianshan Precambrian block.
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Map showing the distribution of the Baishiquan
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F1 AAREKBESKEEENERS (%) FMRHE( x10°°)TE
Table 1 Major (wt% ) and trace elements ( x 10 ™°) of the Baishiquan mafic-ultramafic complex
FEAS BSQ6  BSQ8  BSQ-10  BSQ-15  BSQ-17 || FEAS  BSQ6  BSQ8  BSQ-10  BSQ-15  BSQ-17
EanLs A MR NS K =tk AR HERNKE MR
Sio, 47. 88 47.73 54. 88 53.25 53.56 Zr 86. 86 71. 60 82.92 43.36 75.02
TiO, 0. 66 0.63 0.59 0.28 0. 65 Nb 3.41 2.86 4. 10 1.99 3.27
Al, O, 6.12 7.37 6.75 19.70 5.14 Cs 15. 64 4.92 1.99 6.13 0.27
FeO" 13.97 13. 88 9.89 4.92 7.91 Ba 51.6 99. 6 122 124 32
MnO 0.16 0.16 0.17 0.09 0.15 La 7.37 5.85 7.33 6.59 8.73
MgO 22.45 22. 81 14. 10 6.32 13.09 Ce 18. 64 14. 65 19. 15 12. 85 25.07
CaO 3.24 3.36 9.81 10. 09 16. 21 Pr 2.67 2.07 2.88 1.57 3.89
Na, O 0.91 0.51 0. 64 0.53 0.19 Nd 12.22 9.37 13. 80 6.48 18. 46
K,0 0.20 0.15 0.13 0.04 0.03 Sm 2.42 1.85 3.34 1.24 3.84
P, 04 0.76 1. 19 0.91 2.68 0.45 Eu 0. 68 0.59 0. 69 0.48 0. 87
LOI 4. 06 2.58 1.21 1. 04 1.59 Gd 2.28 1.74 3.43 1. 18 3.52
Total 100. 42 100. 36 99. 06 98. 94 98. 96 Th 0.34 0.28 0.53 0.18 0.51
Na, 0/K,0 0.8 2.3 1.4 5.0 2.3 Dy 2.00 1. 54 3.19 1. 04 3.06
Mg# 78.0 78.3 73.9 71.8 76.6 Ho 0.39 0. 30 0.63 0.21 0. 60
Li 49.92 15.72 15. 68 7.61 5.47 Er 0.99 0.77 1.62 0.53 1. 54
Sc 12.13 9.68 38.01 15.59 19.73 Tm 0.14 0.11 0.23 0.08 0.21
Ti 4670 4188 3582 1827 4182 Yb 0. 89 0.71 1.49 0.50 1.38
\4 34. 44 33. 86 165.2 82.56 88. 06 Lu 0.13 0.10 0.21 0.07 0.19
Cr 1615 1482 931 95 1534 Hf 2.20 1.70 2.17 1.07 2.46
Co 112. 4 103.5 50. 82 38. 86 43.76 Ta 0.30 0.25 0.30 0. 61 0.24
Ni 696. 4 627.2 336.4 306. 4 400. 4 Pb 3.62 4.37 3.26 8. 89 3.27
Cu 90. 16 93.19 143.7 155.2 52.29 Th 0.53 0.47 2.39 1.13 0.59
Zn 100. 4 99. 00 96. 56 36. 54 76. 16 U 0.23 0.16 0.79 0.23 0.61
Ga 7.53 7. 81 9.98 16. 54 8.99 SREE 51.15 39.93 58.52 32.99 71.89
Rb 46.0 13.7 24.0 18.7 3.4 (La/Yb) 5.97 5.90 3.52 9.52 4.52
Sr 232 317 109 660 135 SEu 0.87 1. 00 0.62 1. 19 0.71
Y 9.42 7.38 16. 90 5.74 15.13
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Fig.4 Chondrite-normalized REE patterns (a) and primitive mantle-normalized trace element spidergrams (b) for the Baishiquan

complex (normalization values after Sun and McDonough, 1989)
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Table 2 Nd-Sr isotopic data of the Baishiquan complex
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. Rb Sr 8 Rb 87Sr I, Sm Nd 47Sm 43Nd . enag (1
PRS00 ¢ x1076) 86}; Wgr 20 (28(;Ma) (x107%) ( x10°9) ‘4“;1 “‘4§d 20 ena(0) Sswna (2?;55\/[3)
BSQ-6 46. 00 232.40 0.5591 0.705414 4 0.70319 2.42 12.22 0.1258 0.512787 9 2.9 -0.36 5.4
BSQ-8 13.72 317.40  0.1221 0.705111 3 0.70463 1.85 9.37 0.1251 0.512793 9 3.0 -0.36 5.6
BSQ-10  24.12 109.54  0.6219 0.709082 2 0.70660 3.34 13. 80 0.1538 0.512516 16 -2.4 -0.22 -0.9
BSQ-15  18.67 659.80 0.0799 0.706506 3 0.70619 1.24 6.48 0.1215 0.512541 9 -1.9 -0.38 0.8
BSQ-17 3.41 135.80  0.0708 0.706733 4 0.70645 3.84 18. 46 0.1321 0.512549 10 -1.7 -0.33 0.6
R3 BARFEEEE Re-Os FfLR
Table 3 Whole-rock Re-Os isotopic data of the Baishiquan complex
187 187 N 187
iilines (x llzeflz) 20 ( x 1%5712 ) 20 1882: 20 188 8: 20 ]8882( v
BSQ-8 393.7 12 60. 5 0.20 32.5 1.0 0. 3965 0. 003 0.245
BSQ-10 2619. 1 137 28.8 0.11 681.2 35.8 4.3679 0.039 1.183
BSQ-15 67.5 8 66. 6 1.09 5.0 0.6 0. 3188 0. 008 0.295
BSQ-17 49.2 5 80.0 0.20 3.1 0.3 0. 5284 0. 002 0.514
TEA IR b 0 AR v AL IRt T R R 18] (18] 4b) , 51X g r 1 1
2 TR AT S0 B R TR E W KR T INDM
Z(Rb Ba Th) 54, {1 K 545t #3800 % (Nb T 543, 1 ‘h  OJe ]
P AL ANECINN
4 N N B
g I RN .
WZ [ \\ \\
4.2 Nd-Sr @{{IZE 2r “\© O\\\ ]
FIA1 R I A 4s Nd-Se A2 K839 T8 20 /T WM o i \\\ ®e 1
AT HOBE A OB S A1 Nd 71 L4 (14 280Ma F56) » NS Y
SPHISE 0. 7032 ~ 0. 7046 il £, (1) =5.4 ~5.6, L L HHHH e EM

OFEAT A JRCE 55 WHAT LR Y S ] (67 28 HE{EL(0. 7062
~0.7066) A1 Lo £ A 9 Nd [7] 62 R B0 (g (1) = 0.8 ~
=0.9) o JXLEE AT Nd-Sr [l R I AR KRR (K 5) o

4.3 Re-Os Gfii=

HARERE Os IR B 5 T 3% 3. Mis
(BSQ-8) Y Os #r k2l 60.5 x 10 ™" Al T Hu b Mt 5 19 Os
8 (3200 x 1077, Walker et al. |, 1989) , 32 B H 0 HE 5 %,
5 I T T3 ) HE AR 548 — B0 L Os [RIAL R LU {EA 0. 245,
B S T H S AE 4 ( < 0. 135 Walker et al. , 1989), H
EAEAKRN Os B AR, 7629 x 1077 ~80 x 10722
], 9 HL AR & & i v 0s (7 08/ 0s = 0.295 ~
1.18),

5 Wig
5.1 hEsES

FIATR A A TR T 2 o B - B8 B A A1 4L, BT A1
TSRO g HAE AR 7 A b Fe IR 2 (ZE R,
2007 ; SERUIESF ,2007) o SRTT, AT RGN, A7 R 2%

0703 0.704 0.705 0.706
(¥7Sr/*Sr),

K5 FfOR BRI B A R 2 Nd-Sr [ (6 3 ok
DM-75 5 b 5 EM-5F 42 88 . 250 B B8 ok B Chai er al.
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Fig.5
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Whole-rock Nd-Sr isotopic data of the Baishiquan
complex

DM-depleted mantle; EM-enriched mantle. Open circles data after
Chai et al. (2008)
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Fig.6  Plots showing the relationships between the whole-rock Nd-Sr isotopic and Os isotopic compositions
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(2) A BAE R BA LB R Os [Al2 3 LR (0. 245
~1.18) , & T HuM Y A ( <0. 135 Walker et al. , 1989) ,
B fef 2 do TR TR SR R T IO A 1Y Os ) 13 K L {E
(0.245) W2 & T b i e o X 4 B U PRI Os
HIARRIE HRRJE BRI AR AR B b 7 22 )i 4 b 7 ) VR G BT
B BT :0s ZIRAH A ITR, 1M Re & PS5 REEE A AR
JUE X AR IR AL 27 BT A K 22 S 45 Os 76 g I il 3ok
P AR B A M P T Re U EEHEA TR IER,
b B RGN Re/Os LI , i b 7e HA 1R & 9 Re/Os
FofB o BEE I () 3 Ak, 8 8 HA AR AR Os [al 7 R o fE
( <0.13; BRI B A A BAR) |, M 5E A A (L H e ) B
AR E R Os [AALER HEfH R AUEME IR & RT3k 80 LA I,
TTG 3k 5 ~ 10; Burton et al. , 2000; Chesley et al. , 2004;
Chen et al. , 2009) , FEE )2, W@ A B T HA MG M Os
SrhE (44 3200 x 107" ; Walker et al. , 1989) , it & T T i
AT Os ZriE (1 x 1077 ~ 100 x 10 ™" ; Chesley et al. |
2004 ) (15 IR A Y Os [ R IR R A 252 BUEAT 5 1
HuAZAME T T AR R ARAR Y Os ALK Wl , X B &
BRI AME 5 Os [ (37 2K B4 BIr UE 52 ( Walker et al.
1989; Reisberg and Lorand, 1995) . Ff Dk, [ SR 86 k-1 B¢
BRI TSR Os [0 3 LU S e T B A 3R AE R A T 2
(A A I X)) Bt s Y Bom SR 5y

(3) M\ Os [z K 15 Se-Nd [f] iz 5 AH KA (I 6) /T AR
AR AR Os [ ALK LUIH S Sr Al AL 2R OB AL IEAH
K, Nd AR IR A . X 5 I BEE AR AT
bl e ) TR G A T8 — 2, B e ) B RAR B
4 Sr [F 72 HGAE AR Nd [0 3R HoAH

25 LRI, B RACE R BEE AR R AL R vh A2 31
TV B E R Y, X5 Tang et al. (2012) FIBFSE—2, 1M
LS B 50\ R A 7S TR e i 4518 (5 KU 45
2007 ; 24455, 2007 ) AR AN

5.2 Mg iR X4HE

SERUMFAE (2007 ) FlI4% 44145 (2007 ) X A7 SR 285 1R HY
AFE AR T VFZ a8 o T, — BOA R HE R A IR
Mo R A L A B X i BUA ., X X Cu-Ni e 2
FIH) (Keays, 1995)

WHTFTE , B A A R RHIE 2 B 26 LREE ([ 4a) Al
KT A 70K (R Th Ba Sr 45 ; [5] 4b) , {H 75 i 5 3758 70
F(Nb Ti %5; 5 4b) . Hirf Sr7E 100 x 10 ~ 660 x 10 ~°
], JXBERRAE LRI Z A A A B ok B — A8 s U
R HIE IR X

EIRFRATTHY Nd-Sr-Os 7)o R B —BERMT A A R A
WEEE AR R AL R T 32 8] T 035 1 M sE IR U, (E AN R
S it RS R] ) A RORE e B A AR Os [ 8 2% LU AL, L Nd-Sr
[l A (I, =0.7032 ~0.7046 , 4, (1) =5.4 ~5.6) W i%
IR LM PR XY Nd-Sr [0 2R 8053 o AR, 32 7 1B
F1 Nd-Sr [ R B 577 g0, X 5 [ A R A A Ik
w4 LREE AR B 535 A1 0 R 1A — BURMIE B W] HBE 4
NEZK H— AR SR S 0 R b, 1T s AR
ARSI AR P g L A e A AU A R A A R AR
WA H TR v A VA AT M B S A R TR 1 ]
EZ ARG S S R ] (280Ma; B 5145, 2006 ; R AE
55,2005 ) AHBRAGIT , SOl A RACE R AR BAT B SR I 0
TCRRHE , H AR T 5 45 b 1 [ - M B, 3
AR W LA R RE RS K b AR R % (Han e al.
1997; Jahn et al. , 2000; Chen and Jahn, 2004; Chen and
Arakawa, 2005) ,

MIE T sl LU B R A R BT P Rl |
(e s) o PRI — BN K2 B A ATIE R 1245 5
BENS (CTnoo il i 0 R R WRRER R LA R i) , X B S BN
SRR IR B AR Bl st s (B AT Bl 400 st g 11y
Nd-Sr [m] {37 2214 57 ) AR S, PR by oty 22 A R b e 5 ) o 3
— R e AT P PR S 1 5 45 B M L Nd (B ey
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{H % Y I, {f ; Chen et al. , 2003 ; Chen and Zhai, 2003) ,
HIEHATREA PR H—, A R A e R T RE A R K B e
Rl b e & B e = AT AR AR AR VA R B K
LR s T eI AR A FE R 5T, BUE U DR
B RIR AR, IS AR R ER, AR T i — P AL
FEAR R R

5.3 ks HEER

Xiao et al. (2004) F1E Ji 5245 (2006 ) A A5 H A1 2R
EARTE PTG AR R LB k- BE ok B 1A R T BB S n AL
T, HIE A5 WA -5 — 38 S0 18] vy S WA A 48 o )
B RIRIRA 56 AT, SR (98 B L 30 T 2 B 2 A 1y B2
HUUE B (H,0.C0,) \CaO FiIE; Ca0/Al, Oy LUAH N FFAE
(ankaramatic; Green et al. , 2004 ; Tian et al. , 2011) , F 3 &
EU YR A SRR R D T RHE A R A
i /b A1 R L AACE: BRI 2 | SRRDEE A A TN A1
‘&0 F (Himmelberg and Loney, 1995; Chen et al. , 2009;
Tian et al. , 2011) o XPIF5EARAEGRA KRG, J5#H
TR AT YA RO BRI RHC A R TN
8 A RBI DL T RO B RO S (O
Tis) SHINACE A RN G F (SR R4S, 2007 ;2%
GAEEE,2007) o FRATINN E A IR A A RS BR E A T L
S m AR AG A 2 % 7 R B R Bk o = T A — b 2R
A RIA A1 A 4B R TE R 2 A 1) Bl R AR T Y, B B
TARIERREE T B 70 B 25 WA T, 220 W) 2 s 41 R4 5
OOABHCT R RIED A N O R b, FBE LA R 4l
HeE T RIS IO A 45

BB 2 FE (S RUESE , 2007 42 4445, 2007 ) Al
AR, R BRI AR O Z R W], A SR A R 1 g
DR oty A= A ) A A bt e/ e A S AR 2 102 A el
W, (L322 o 2R 08 I AN 2 T 0 o 38 AR T i A T s il
T TE R 3 115 10 A0 LR PR B N IE L T B SR Aee
R (LLRIR RN B k- BB Boa 185 Qin et al. , 2003) ,
BEUESRANT « (1) AR 2R Ll b X6 - B o A3 i S etk A
T, B W ASTE 5 (2) AR R, i S P4 1k &
BB LT 280 ~290Ma, 5 DXCIUROMAR R s AR T (145
B BARCRIAIN BEl 3t X ) JLF- [R) I (bR ST 48, 2004 5 B 57 SCAE,
2006 ) , 5% XKML i3 A A T (AL 6G A BUAE G
P R FGMEAE B ) W] IR I, Ji5 8 9 22 B SRR i
1 5 AW AE R 724 ( Sengor et al. , 19935 Jahn et al. , 2000;
Han et al. , 1997; Chen and Jahn, 2004 ; Chen et al. , 2005) ;
(3) XIS BRI TOARE S (HH) BIF5E R BT, FERE A1 - — &)
li] , A4 G HREAE PN 1 BB 23 v S b DX 2 208 1 O o 0 sk
(Feng et al. , 1989 ; Coleman 1989)

6 &k

(1) 4% Nd-Sr [ = M Os [ £ 5 i o> — Bk, S

Acta Petrologica Sinica £ %33 2013, 29(1)

B RAT S A0 SR B k-1 B R 2 TR B B A AR A
B Huse i R T e Y B R Y

(2) BRI A TR BUR P A AE R FE R P R e 2
L CAEER) R U5 DX AR AR R ) (ol AR A (BT s
TASAC A £ 1 3t , 2 R X AT R AR R A 3 1l 2
IR A R, R LR oA R AT RERA Z HTA K
AR 4K 5

(3) EAT R ACE VR R T BT S n 2R 0 A -2 R 1 2 i)
i P2 R B A A A T I T RIE f86 5 3 L1 2 15 9 o A e
BT BL
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