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Abstract The eastern Taerbieke gold deposit is geographically located to the south of the Axi gold deposit in the Tulasu basin,
western Tianshan, and tectonically occurs in the western section of the Early Paleozoic Borohoro island arc between the Junggar plate to
the north and the Yili-central Tianshan micro-plate to the south. The eastern Taerbieke andesites are geochemically similar to high-Mg
andesite, e. g. , high Si0, (58.94% ~63.85% ) and MgO contents (3.75% ~6.59% ) , Mg" values(58 ~69) , and Cr (94.2 x10~°
~241 x107%) and Ni (54.5 x10°° ~126 x 10 ™°) contents, and low FeQ'/MgO ratios. Except for slight low Sr contents (235 x
107° ~696 x10°°) , they are also geochemically similar to adakites, e. g , high Al,0,(15.39% ~16.65 %), high St/Y(23.8 ~
48. 1) ratios, no significant Eu anomalies and clear depletion in Nb, Ta and Ti. LA-ICP-MS U-Pb age data suggest that the eastern
Taerbieke andesites were generated in the Early Carboniferous (347.2 +1.6Ma). The enrichment in large ion lithophile elements
(e.g Rb, Th and U) and depletion in high field strength elements (e. g Nb, Ta and Ti), and higher light rare earth element
contents relative to heavy rare earth elements for the andesites, suggest that they are similar to island arc rocks. We suggest that the
eastern Taerbieke andesites were possibly generated by the interaction between mantle and melts derived by partial melting of
subducting sediments and altered oceanic crust during the subduction of Late Paleozoic northern Tianshan Ocean. The interaction
between mantle and melts possibly played an important role in generating Au mineralization.

Key words Zircon LA-ICP-MS U-Pb dating; High-Mg addakite; Gold mineralization; Island setting; West Tianshan
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Fig. 1 Simplified geological map of the western Tianshan
(a, after Gao et al. , 1998 ) and regional geological sketch
map of the Tulasu areas (b)
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Fig. 2 Geological sketch map of the Taerbieke gold deposit
(after Jia et al. , 2001)
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Table I Major element (wt% ) and trace element ( x 10 ~®) compositions of the andesites in east Taerbieke and Axi gold deposit

eSS 06XJ-30  06XJ-31 06XJ-32  06XJ-33 wxt818 wxt819 wxt821 AX03 AX04 AX14
AARM pAEZIIE MRS R ZIAE EqiiEs; Uik ZIAE ZilA Zid ZTREZE
i ARIGIR N T 4 b7 &
Sio, 63.85 62.02 58.94 61.32 57.93 56.23 60. 10 56. 59 56.01 53.30
TiO, 0.48 0. 67 0. 81 0.77 0.72 0.74 0. 68 0. 87 0. 88 0.95
Al, 0, 15.90 16.01 15.39 16. 65 15.19 15.26 14.28 17.08 17.21 18.22
Fe,0, 3.77 5.03 5.91 5.28 5.36 7.26 5.38 7.10 7.15 8.06
MnO 0. 05 0.07 0.10 0.11 0. 06 0.07 0.07 0.09 0.08 0.08
MgO 2.51 3.79 6.59 3.75 7.65 8.47 6.78 4.56 4.04 3.36
Ca0 0.70 0.98 2.51 2.18 4.90 4.38 5.88 6.98 7.21 7.21
Na, 0 2.04 4.87 4.63 6.23 2.54 2.65 2.26 2.64 2.76 3.09
K,0 5.92 2.17 1. 64 1.04 1.76 1.45 0. 66 0.85 0. 64 1.08
P, 05 0.08 0.08 0.11 0.10 0.08 0. 06 0. 07 0.18 0.18 0.23
LOI 3.99 3.75 3.72 3.03 3.36 3.92 3.20 3.08 3.95 4.11
Total 99. 30 99. 43 100. 35 100. 45 99.55 100. 49 99. 36 103. 41 103. 32 103. 85
Mg* 57.00 60. 00 69. 00 58.00 73. 87 69. 80 71.40 55.99 52.81 45.23
Sc 8.23 10.9 17.0 10. 8 17.0 15.3 17.4 25.2 25.1 20. 4
i 75.9 72.4 94.7 76. 4 117 118 114 177 253 158
Cr 60. 1 70. 1 241 94.2 790 768 789 57.4 56. 4 10.3
Co 11.4 16.2 22.9 18.6 26.6 27.2 26.4 19.4 20.3 21.4
Ni 35.9 37.1 126 54.5 182 183 186 21.2 21.0 9.20
Ga 17.6 18.7 16. 8 17.5 16.1 16. 1 15.1 18.5 19.0 20.2
Cs 8.18 5.72 8. 11 9. 06 2.12 4.12 2.76
Rb 231 86. 1 53.6 27.7 59.4 29.5 14.2 24.2 18.5 27.0
Ba 368 345 299 371 295 287 198 214 198 289
Th 4.96 4.76 4.75 5.36 5.50 5.11 4.94 3.75 3.72 4.04
U 1.50 1.36 1.13 1.57 1.58 1.37 1.23 1.06 1.09 1.07
Pb 6.36 7.45 8.20 6.08 12.2 11.4 8.47 8.94 8.83 7.97
Nb 5.83 6.92 9.07 9.53 6.02 5.74 5.35 6. 84 6.96 13.3
Ta 0.471 0.559 0.705 0.746 0.536 0.473 0. 444 0.510 0.510 0. 620
Sr 235 354 686 697 297 294 317 353 387 365
Y 9.86 12.2 14.3 14.8 17.4 17.2 16.6 20.5 21.7 21.3
Zr 149 176 159 168 128 114 109 122 125 171
Hf 3.66 4.19 3.61 3.87 3.58 3.08 2.91 3.64 3.65 3.94
La 13.6 12.7 13.4 14.1 11.3 11.5 11.1 15.8 15.6 19.6
Ce 27.4 28.1 27.6 29.0 24.8 23.4 24.6 33.1 33.1 40. 4
Pr 3.19 3.42 3.33 3.48 3.07 2.86 2.95 4.21 4.23 5.06
Nd 11.5 12.8 12.6 13.2 12.2 11.1 11.6 17.1 17.5 19.8
Sm 2.18 2.71 2.74 2.76 2.77 2.52 2.54 3.83 3.98 4.17
Eu 0. 601 0.736 0. 884 0.878 0.930 0.932 0. 869 1.07 1.08 1.23
Gd 1.86 2.34 2.56 2. 66 2.85 2.67 2.64 3.84 3.95 4.23
Th 0. 300 0. 368 0. 428 0. 425 0. 470 0. 456 0. 434 0. 600 0.610 0.610
Dy 1.70 2.06 2.54 2.59 3.02 2.84 2.75 3.61 3.78 3.74
Ho 0. 366 0. 445 0.513 0.537 0. 602 0. 585 0. 566 0. 770 0.810 0.780
Er 1.07 1.25 1.49 1.55 1.62 1. 64 1.55 2.14 2.23 2.15
Tm 0.167 0.183 0. 207 0.228 0.268 0. 262 0.248 0. 330 0. 340 0.330
Yb 1.12 1.24 1.53 1.59 1.66 1.69 1. 64 2.08 2.12 2.02
Lu 0.175 0.199 0.222 0.232 0.283 0.264 0.265 0. 300 0. 320 0.310

Py Gl E ok B R AR ( 2006) F e 2FI4E (2008 )
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Fig. 3 LA-ICP-MS zircon U-Pb concordia diagrams and zircon cathodoluminescence ( CL) images
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Fig. 4 TAS digram (after Le Maitre, 2002)
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(HFSE) FIHE# 170K, Nb | Ti A B 1 5 5% (& 6b) o LA
P R SN R B AT 5 el S R b Bk Al 2 R AE S
(Wilson, 1989)

5 e

5.1 TR

TR X P8 K LU 55 40 4 M O i i K o AR R 04T T
WRARFSE o B H HiXZ X 87 1 55 23K T8 s AT A 4
W 2R (1998 ) i Rb-Sr S5 A 2k 545 Bl iy 42 0 WA R A
KIGHLZE L 20 K LA B AR 2R 346 ~ 321Ma, S KL et
Zhu et al. (2005) ) 25 H 4340 V8 B R LR WS RLZE 1L 20 k1l
LA SHRIMP 5 45 4F J% 43 1 3 353.7 = 4.5Ma 1 312.8 =
4.2Ma BBE KL, 43 00 @ T A et AR A ok s B A A
(2006) 38 T BT 5 & 07 IR KA LA R R ZE i 4l k1l s
SHRIMP 544184 363. 2 +5. TMa fHIAH X5 A i i B
ARERREEAT (342 ~327Ma) 45 TR BE . AR UM AR ISR 51 e i IX.
AL B TN S BE 2 1 AF 45 2R o HE 45 Fh AR IS O 347.2 «
1. 6Ma, X 5B A 40 A4 11 %5 (%) SHRIMP £/ U-Pb 4F 1%
(356 ~342Ma, Fi AR K REE) A —3, 5% X )= A&
YIRS (EARIF], 2006) —B, B, FATA S ARBE R A5
BRIt

5.2 HRFBS5HE
ARBE IR 5 044 L 5 BT A DR KL AR L (5T 4
~8)  JLHA R MgO i A Mg” 51 Cr(60.1 x107° ~
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Fig. 5 SiO,versus FeO"'/MgO (a), MgO (b), FeO (¢), TiO,(d), ALO,(e), Na,0 (f), K,0 (g), CaO (h), Sr/Y (i)and

La/Y (j) diagrams
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FeO'/MgO, 25 bl T &5 £ %2 1L & ( Polat and Kerrich, 2001;
Tatsumi, 2001) , {E[a] -5 B0A 467 19 K LA AR LG, R ISR
B vE g A A 83k 5 A 19 FFAE ( Defant and Drummond,
1990) : JEH . Eu S, H b 7 A8 5 B AT @ A9 Se & i
(685 x107° ~696 x 10™°) FIfIL Y & & (14.3 x107° ~14.9
x107%) ISR Sr/Y HofE (47,1 ~48. 1), 7F Sr-Y H5 &
(® 7a) (Defant and Drummond, 1993) th}4y& A ik 7E X,
T P9 o 2 (1) B ity LA AR X AIR A Sr A7k (235 x 10 7° ~ 354 x
107°) A K,0(2.17% ~5.92% ) fr i (% 1) AR fig Y
AR 56 o BT AR K0 o8 1 22 L Ry B 2 LU - A
HEG

H AT, %R 50 BUE T AR 8 T AR R L,
A5 (1) IR PEST 45 il ( Defant and Drummond, 1990; Zhang
et al. , 2004, 2006b; Han et al. , 2006 ) ; (2) 348 T Hb 5045 fil
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al. , 2006a; Lai et al. , 2007 ; Xiao and Clemens, 2007 ; Zhao
et al. , 2008 ; FKIFEAE, 2001 ) 5 (3) FFUT T Hb7e il (Kay and
Kay, 1993; Xu et al. , 2002; Gao et al. , 2004; Wang et al. ,
2006a, 2007a; Hou et al. , 2007 ; Huang et al. , 2008 ; Liu S et
al. , 2008); (4) XK & I 1 45 i 43 5 (Castillo et al. |
1999 ; Macpherson et al. , 2006) , TEZ R a0 45 07
R A £ WA R R B A R R BUE K
AL O, B SiO, 3% I ifi FEA, 17 Se/Y, La/Y H{EL B SiO,
PG T TR A AR IR A B 8 HE I X AR I AR PR R
(E 51, §) AR RE B K R0 A 3 A 45 & o 5 T e
I B AR 3 R 31 5 9 2 1 ELA 85 11 MgO Al Mg” (57 ~69)
FRUAHERR (2) B rTREPE . th THRUT T shoeid e & A= 7E AR
P RIS (Xu et al. , 2002; Gao et al. , 2004 ; Wang et al.
2006a) ,3X 5 PG R INJEES A B I H S SR BRI
WFFE R, 78R L AL TR DXAATE A e 28 7 52 (0 el R il 1
L3 BB AL T R 5 A A A A R A TL A -m B



%, GERLABRRIELF R 5% LAICP-MS £ & U-Pb X% i ds 25 K 1349

#-8 Nb T A4 4 (Wang e al. , 2007b; R4, 2006)
PR , FRATTIA A AR B 2R ) o e B4R A S HE I T B T
SVESTIIR A 3G, AT RE 2 R v S I Rl T I B[R] B H
70 MgO 5 £ Mg” i /s v filE A2 1) W MR 5 O TR 4%

TR K I RO R R 2 06 3R B, FE R 2 B B0 T
W RN o B i — B AR T U BB A, JE A e R
FE R0 B2 bt o 55 7K e A 2 2 TR R 17 0
TR (2 10007, 1GPa) 52 7 Az i Bk 1L BT K 1 —Fh
Al REMLH (4 Kushiro, 1969; Tatsumi and Ishizaka, 1981,
1982) , Xk uG 2k BL{f Crawford et al. (1989 ) Fl Tatsumi
and Maruyama (1989) Py : P82 1L TR 0755
TRETS 5 7R AT AN A 30t 5 A2 v T 5 | A b e G 2 0 il
JRH o Hirose (1997 ) i i B F X Rl 15 7K iy WA S S i —
HRY, mEEL s HBETEART 1300°C )k 1GPa H A 7K
KT, HRIEW— RV RUIA S8 L LS
TEAG W] REZ BT oo ( + OB ) o ol ) ke B A A 1
14 M 2 RO A B B T A8, JE I H AR P R Setouchi 2k
W4 A Y Sanukitoid (#8105 52K ) (Shimoda et al. , 1998
Tatsumi, 2001; Hanyu et al., 2002, 2006; Tatsumi and
Hanyu, 2003) ,

R A A B R 6 AE H AR U E ZR 6 Sanuki Hby X 1 K- B
8 OGRS BB 1S SR SRR A B 1 2k
(Tatsumi, 2006) , Koto (1916) 3k — 4 H 7 V4 7 3857 A= 4%
Setouchi K 1A H 5 80 I8 A5 A L) H o B0 BE & < 10% 1)
2% KL A R AR IR 525 ( Sanukitoid ) . Tatsumi and Ishizaka
(1981,1982 ) N s 52 AL & HI T Setouchi J¢ 1L 23
HIRLEEE D T 10% (B SR BHC A BER) FITCHE R
A R B KA -2 L A S AR A A MO
RN 22 1L R R RO 2 L A R
L. J& 2k, Shirey and Hanson (1984 ) | Stern and Hanson
(1991) ,Smithies and Champion (2000 ) I Martin et al. (2005)
e B IR BRI A RRAE (S i A Mg” Al N Cr LILE
Frh ) TR CE RO (R B NS BB TN A A
KA ) R R A 2R o ARBE R0 e B 5 35 3 A1 22 1
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Mo E A AR IS5 2R

53 BAZERTEX
531 #HAhFHF
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PIF = Ff: (1) R4 (Xia et al., 2004b; %2 F B AT X R,
1996) 5 (2) My At ( EARITAE,2004) 5 (3) 4 i & ST ( Gao
et al. , 1998 ; Zhang et al. , 2003 ; Liu and Fei, 2006; Wang et
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2006; 255 Bk A%, 20065 Jg R A%, 2008) o i, 5 AF
(2006 ) 75K 1L LA it DX JREE H SR Y B SIUA R 2L < Rk
ver-m BRI -E Nb LR AA, IR TR S A
LTI P A Rl 5. T R 2 (2008 ) S5 A S AL Al
B AL G s 20 K s 2 oL TR by 22 b g 2 il B
PCHARAE, AT RESE R IR T 074 . B TEAR R & A
SEAMHER LA BB TR A BEORER 2 19 204 {2 /% i X K L
VLS TR 3 B AR A S, PR I R R
FIFACA 354 ~313Ma, I FROC T 40Ma, % X K e F HA i
BRI H ) s BR AL A A (Zhu et al. , 2005) , A SC¥E
R ARIE R0 50 00 2 L0 B AL TR oy o SR Bk f 2
FHIE(Wilson, 1989) o BrEL, FATTEE 1 A 0 P4 Kl Ab 2 A 7
AR B IERS
5.3.2 mAEL

T BEZE LR -HRIK T B HA N TZ X Au B R
PERAEZ R (1) Au SRR HOCER, E 27 T i A
BREE A A, B A B e BOE iU IR 1K s B R
R B 0 TR D5 (2) M A LA e ) SR JEE ((Mungall,
2002) ,Mungall (2002) A4 A # AT LSS CBERY Fe, O,
YT I Fe, O BUMUR I PR HEA B 57 52 B BT 16 1 14 0 452
I, K 2 T BRI SR BE (fop ) O, L v 119 <6
JEBRACYIHE AL, Au SEH IR 1 A B AR R J8 A B 8 9
Herh I R ) MgO Al Mg™ st S AR J 1 5 D AASS
HAHEAE R BIEE 5 (3) 0 sl b s & 4% A& 4y H, 0 Al CL, %
Jefy CLAE i i R R 2 Au 288 m R 15R ZUBC & 7, e
Be5 Au 2R E R EC S WIRE & 2 — A%, A H] T (g
ANPRAE, 2005) o ARBE R B e A AU BT A A4 2k, S
A A S BT B LA R AR () I A At —
B “EB A HLE AT BEAR ], L2 AR 00 e g A AR R RE
Jee B A B 1 g S AR R
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