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LA - ICP — MS Zircon U — Pb Dating and Geochemical Characteristics of Kalajiareke
Rock Mass in Northern Altay Orogenic Belt and Its Geological Significance

CAO Xiaohong', HAN Qiong®*, ZHAO Tongyang®, ZHENG Jiaxing®

(1. Xinjiang Institute of Engineering, Urumgi 830000, Xinjiang, China
2. Xinjiang Institute of Geological Survey, Urumgqi 830000, Xinjiang, China)

Abstract: The Kalajiareke rock mass is composed of gneissic granite porphyry, with formation age
of (450.6£3) Ma, which is the Late Ordovician intrusive rock. The geochemical data suggests
that this rock mass belongs to peraluminous cal-alkaline rock series. It’s inferred that the mantle-
based magma is located at the bottom of the young mantle in the forming process of this intru-
sion, and a large amount of heat causes the overlying crust material to partially melt for forming
the crust-mantle mixed granite magma. In the unsaturated water conditions, this intrusion was
formed by the dehydration melting of rich muscovite and biotite metamorphic sandstone. The Ba,
Nb, Sr and Ti elements show obvious negative anomalies, while the Rb, U, La, Nd, Zr, Hf and
Y have positive anomalies. The loss of Nb is not obvious, but the K and Rb contents have a sig-

nificant increase. All of these characters reflect the basic characteristics of collision granite. Rare

W fE HH#E:2017-08-23; 18 [E H#§:2018-03-22
B TUE [ - U5 G [ 5 R e DX 5 DX el 50 A £ T I i DS B A R DX 4 S IR 55 T R

1EE @

(DD20160345 — 04) , 7 55 & T 5 F Sk o 071X oy 280 el 6 66 4 il 40 O K% 30 39 By 4 T 5 (XTEDU20165088) ”

dW/NEL(1985-) e BT SR B e IR N L SC IR L A o DA S X o A A Rt R K B YA B RS T AR, E-

mail: cxhongl5@163. com



68 Piodb o SR

NORTHWESTERN GEOLOGY

2018 4

earth elements show the enrichment of light rare earth and the loss of heavy rare earth, with not

obvious fractionation of light and heavy rare earth and weak negative anomalies of Eu element.

Combined with the tectonic evolution, it is believed that the Kalajiareke granite granodiorite por-

phyry was formed in the syn-collision subduction environment.

Keywords: Northern Altay orogenic belt; zircon U — Pb daing; gneissic granite porphyry; Kala-

jiareke rock mass
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Fig. 2 Mirror (50X Orthogonal polarized light) and rock photos of Kalajiareke rock mass
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Tab. Main Elementsresults ( %)and CIPW results of Kalajiareke rock mass
FE SRS SiO, TiO, Al;O;  FeyO4 P,0s CaO KO MgO MnO Naz; O FeO Bede Bt W FfE Ak
14YQs— 4005 69.9 0.58 14.7 3.76 0.2 2.32 3.41 1.11 0.07 3.01 1. 44 0. 87 0. 04
14YQs— 4006 69. 4 0.59 14. 8 3.83 0.21 2.14 3. 36 1. 04 0. 08 3.04 1.78 0.97 0.07
14YQs—4007 65. 4 0.8 16.1 5.42 0. 25 3.05 3.06 1. 87 0.09 2. 64 2.75 1.17 0.03
14YQs—4008 63 1. 07 15.9 6.53 0. 26 3.62 2.69 2.65 0.11 3.22 4.31 0.72 0.02
FE 5 G5 Q A P An Ab Or C Hy 1l Mt Ap  A/CNK A/NK
14YQs—4005  32.39 36. 95 18. 70 10. 17 25. 39 20. 09 2.28 4.42 1.10 3.71 0. 46 1. 14 1. 66
14YQs— 4006  32.41 37.33 17.37 9.22 25.67 19. 81 2.78 4. 50 1. 12 4. 00 0. 49 1. 18 1. 68
14YQs— 4007  27.75 30. 49 22.76 13. 33 22.06 17. 86 3. 46 8. 08 1. 50 5. 39 0. 57 1.22 2. 04
14YQs— 4008  20.13 28.45 29. 10 15.75 26. 40 15. 40 1.72 11.09 1.97 6.97 0.58 1.08 2.01
[T R SI AR DI c R1 R2 A/MF C/MF  Fe!t /Fe?t WAMHLRE Fl1 F2 F3
14YQs— 4005 8. 80 2.21 77.87 1. 54 2 630 589 1.52 0. 44 2.61 853 0.71 —1.15 —2.48
14YQs— 4006 8.03 2.21 77.89 1.55 2 594 570 1.47 0. 39 2.15 860 0.71 —1.15 —2.47
14YQs—4007 12.01 1. 85 67.67 1.47 2 439 726 1. 04 0. 36 1.97 946 0. 69 —1.19 —2.43
14YQs— 4008  13.77 1. 87 61.93 1. 82 2 046 806 0.75 0. 31 1.52 1012 0. 65 —1.26 —2.41
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Fig. 4 A/CNK - A/NK diagram of Kalajiateke rock mass
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Trace elements standardized spider diagram and REE chondirite standardized diagram of Kalajiareke rock mass
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Tab. 2 Trace elements and REE elementstest results(10™°) and Eigenvalues of Kalajiareke rock mass

14YQ6 - 4005 14YQ6 — 4006 14YQ6 — 4007 14YQ6 — 4008
FE i
FRRARAE X I K B FRRARAE i IN K B FRRIRTE i TN K B A FRRARAE X IN K B
Rb 140. 00 132. 00 129. 00 118. 00
Ba 146. 00 411. 00 356. 00 266. 00
Th 13. 30 12.50 12. 20 11. 65
U 3.40 2. 80 3.10 3.30
K 28 307. 06 27 892. 00 25 401. 64 22 330. 20
Ta 1. 09 1.12 1.10 1.22
Nb 11. 50 11. 20 11. 00 13. 30
La 32. 20 28. 90 33. 60 33. 80
Ce 61. 60 55. 60 64. 30 65. 20
Sr 121. 00 89. 60 138. 00 98.12
Nd 32.40 29. 40 33.90 34.10
P 872.76 916. 40 1 090. 96 1134.59
Zr 220. 00 209. 00 210. 00 226. 00
Hf 6.25 6.17 6.11 5.58
Sm 7. 20 6. 40 7.00 7.60
Ti 3476.51 3 536. 45 4795.19 6 413.57
Y 10.10 37.00 33.30 41.50
Yb 1.1 3.7 2.9 4.6
Lu 0.61 0.54 0. 46 0.66
La 32.2 28.9 33.6 33.8
Ce 61.6 55. 6 64.3 65. 2
Pr 8.4 7.6 8.6 8.7
Nd 32.4 29. 4 33.9 34.1
Sm 7.2 6.4 7 7.6
Eu 1.4 1.3 1.6 1.8
Gd 6.2 5.5 6.3 6.8
Th 1.2 1.1 1.1 1.3
Dy 7 6.5 6 7.8
Ho 1.4 1.3 1.2 1.6
Er 1 3.7 3.1 1.4
Tm 0. 66 0.63 0.51 0.75
Yb 1.1 3.7 2.9 4.6
Lu 0.61 0.54 0. 46 0. 66
Y 10.1 37 33.3 11.5
SREE 168. 37 152.17 170.57 179. 11
LREE 143. 20 129. 20 149. 00 151. 20
HREE 25.17 22.97 21.57 27.91
LREE/HREE 5.69 5. 62 6.91 5.42
Lan/Ybx 5.63 5. 60 8.31 5.27
3Eu 0.63 0. 65 0.72 0.75
5Ce 0. 90 0. 90 0. 90 0.91

 :8Eu=2Eun/(Smn+Gdy) 5 8Ce=2Cey/(Lax+Pry) s M B« 784 IR H IR KB 7= SR AR5 T
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Fig. 6 Zircon CL photos of Kalajiareke rock mass

EES A U - Pb AR IS FE (L 7)) 05 4
AR LR b R R o A A R A 4 —
Y2 Ph/? U, B2 F 446 ~451 Ma (3 3), 3k
“OPb/# U AL 1 A %y (450. 6 £ 3) Ma (MS-
DW=0.091.,n=18) , 45 & # K B 55 A1 9 ¢ o FF 1%
TIASCSF- 357 A 1% i o S Ak 5 TN B 25 79 245 4l 4 18 5 10
A H: Sy o B B 2 AR IS Bh I 7= 9

5 i

5.1 EAMKE
CHAPPELL B W (2000) X # & F W 7 7 2% %8

B AR X ARG R AR AR A R T AE 2 B
ol J2 59 2 40 I AE B s TR A3 A SR 40 I il TR B
(R T AN 2 43 B9 45 A DB i . CLEMENS JD
(2003) &5 £ M BR 1k 27 | [R) 037 28 RN S 56 75 A0 “FE 35 IA
e KREEE IR S BUAE BG5S B VT BUA N £ A
A1 38 3 43 ORI

A Ak R W RN AR S A AR S gk R O
PERFN A A, HA B SO, & i (63% ~63.9%) ,
HOARTT B8 B4 ok U5 T Hb g (2% 50 R AF, 2007) . %t
MRS BEAER SR ALO, (K, O £ &8 M
CaO, Pt B H 2 3 0T RE R IR TR R M2 ) I b = B
YK KR, BRI KORb & & DL K, 0/

0.078
Mean=450. 6£3. 0 [0. 67%] ) 480, 464
F| 95% conf.Wtd by data-pt errs
| only,0 of 18 rej. MSWD=0.091. i
0.076 - probability=1.000 460
i 456
0.074 | L
<
2 i = 452
= S0
20072} 448
i 444
0.070 | -
i 440
0.068 TR R S - T— 436
044 048 052 056  0.60 0.64  0.68

207Pb/235U

B7 BRAMAREERLA-ICP-MS$#A U-Pb FRIEMEREITERE
Fig. 7 LA - ICP - MS zircon ages diagram and statistical histogram of Kalajiareke rock mass



75

P - MS £ f71 U - Pb 4F ¢ Bk 1k 2 e 1E K Ml o

BT 7R 2838 1117 b e B # e s AR LA - 1C

£33 WA

CEIE 60 A B T B B T i g R
L1 €ev 9 0S¥ el 341 16 897 98000°0 91 120°0 TOT00°0  LE€2L0°0 gE6I0°0 €9895°0 7L 100°0  6€9S0°0 02— S00¥
61 (444 9 0S¥ el 847 g¢ L6V 86 000°0 60 120°0 90 T100°0  9€2L0°0 98 020°0  T100L5°0  L8T100°0  ¥I LSOO  61-G00F
81 907 L 44 €l 67 9¢ 144 68 0000 €020°0 60 100°0 S0 €L0°0 9502070 2299870 g8 T100°0 82 SS0°0  81-G00¥
cr [404 9 0S¥ el 9ry 2s aev 8,000°0 2002070 SO T00°0 2€gl0'0 LLG6IO'O 880SG°0 8910070 G2 GS0°0  9[-S00¥
c1 STy 9 0S¥ €1 847 ¥ 867 6200070  €L020°0 90T00°0 CE€ZLO0 TL00°0 LZ0L8°0  SG8TO0O°0 LT LS00  ST-S00¥
81 L8€ L 491 91 491 0L cey €6 000°0 €€ 61070 ¢ 100°0 2€L0°0 86 ¥20°0 8909570  22200°0 96 6S0°0  ¥I-S00¥
[ L6¢ 9 15y el LSy Vs 887 €,000°0  98610°0 80 T00°0 9% 2L0°0  ¥8020°0 9589570 S8 100°0 26 9S0°0  €[-S00F
11 (44 9 0S¥ 11 LSy a4 167 8G000°0 20 120°0 66000°0  ¥EZL0'0 LV LIO'O  €€895°0 8P 100°0 86 950°0  gIl-S00¥
el 66¢ 9 9y €l 97y ¢ 8TV €9 00070 26 610°0 VO 100°0  8GT1L0°0  I¥V 61070 99 1¢G°0 €L 1000 6 65070 [1-500%
L1 26¢ 9 0S¥ el ecy 5 997 83 000°0  65610°0 L0T00°0 [€2L0°0 SS0z20°0 2919970 2810070  ¥€ 9S00  O[-S00¥
6 80¢ 6 €av 1 847 111 887 97 100°0  S€S10°0 9SG T00°0  ¥22l0°0  ¥P8EO'0 85 0L5°0  69€00°0 26 950°0  60-500F
02 16€ L 167 91 97 99 LLY 10 T00°0 28 610°0 9T 10070 62L0°0 L0¥20°0 96 69570 6120070  €9950°0  80-S00¥
¢r 9¢v 9 15y 11 96 ev 087 €L 00070 1€ 120°0 96 000°0 IV 2L0°0 €6 91070 299570 Sy 10070 12 9¢0°0  L0-5007
L1 007 L 15y A 1391 8¢ €3S 78 000°0 1002070 11000 66 2L0°0 6222070 8L LLS'0 20070 €8 .S0°0 90~ 5007
¢l €3¢ 9 0S¥ €1 LY €¢ 0€v LL000°0  FL610°0 80 T100°0  ¥E€ZL00  S86I0°0 6625570 €L100°0  G¥ GC0°0  SO-S00F
¢1 02V 9 0S¥ €l 0S¥ ¥s 67 LL000°0 10 120°0 90 10070  8€2L0°0 1202070 L6 LSS0 8 10070 26 660°0  ¥0-S00¥
14 63¢ 6 157 44 0S¥ 001 087 €¢ 100°0 g6 L1070 €7 10070 72L0°0 883 €60°0  €€8S5°0  FZ €000  ¥6GS0°0  €0-S00¥
6 9L€ 8 087 LT 4491 €L €97 92 100°0 62 870°0 92 100°0  ¥€2L0°0 8€920°0  ¥OT9S°0 TP 200°0 92 950°0 20— S00¥
o1 YL zez/9d 80z o1 1d 90z or Nesz/9d 20z o1 4d 90z/9d 20z o1 UL zez/9d s0z o1 N gez/9d 90z o1 N eez/9d 20z o1
g

CINH Ay BHED M

ssew 3001 oxareIlerey] jo unep qJ - () UodIz SN - JOI - V1 &14ydiod a11r01p ajmuelis) ¢ *qeJ,
FEFULTME -0 ZESWN-DDI-VI ZMAMIEUYZH W TS € ¥



76 Piodb o SR

NORTHWESTERN GEOLOGY

2018 4

Na, O . Rb/Sr it — & R KEM = BE2RY)
JEAEAE i = e o0 B 2 A 36 B == B 250 40 19 JE 7K 0
s I FLVR DX AT AHE A 1 5% B 4 T2 0 3 40 T AE
A IR IR AE A A TR B ST P o B E
WE g . 72 ACF B vh (1B 8a) , i 47 K
i BIVEAES S RUAE 5 7 DX P Uk BH S Bl 5 ) 5
S30 FOE 0, FL R S R UL A . CaO/Na, O
0.7~1. 16, ¥ K T 0. 3, R UL E R b 45 534 @l
AR JBT o HE 20 EE  JT R U R D B A T
. f£ C/MF - A/FM K ff v (| 8b), 3 AN 5
FECBYIX .1 ASFE S TEE“CT L U B I 5 ol A8 JRRD

A/MF

1) 43 Jes Bl s ASAG /0 8 0 Ay i M S 1 T 3 e Rl T
Q-Ab - An Efi v (9, s Ho al i 6 B 7E
750~800°C , i i M5 Al Y. %A A Rb/Sr fH R
0.97~1.47, 7 0.7 ~ 1.6 Ay & Bl P . Sr/Ba K
0.22~0.39,7£ 0. 2~0. 5, FHIHHA 5 Rb/Sr,
ik Sr/Ba (57 51 56 Had 55 5T o B DL Ky T
FRRE et AT BT L TR B2 b 8 35 P 25 0 DA 4= O =l
(VAR RECR I i 1 NG U 5 (R O - B 7 D
3 H5 R 1 e~ VR G A B T 3R FE AN TR R K
BT s & o B 2 B AR D A K
e RE Y

8

(b)
R

0.6 0.8
C/MF

A8 TR H T R X5 B AR TURD e H H F IX 5 G R o A 0 0
B8 Mg A A E H A E

Fig. 8 Genetic discrimination chart of Kalajiareke rock mass
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Fig. 10 Tectonic setting discriminant of Kalajiareke rock mass

COWEAL AR T R i 40 A0 e o o A 4fE
W HCTE ol s i e o I LU AR T 3 OB 0 T 4R A
5 70 o B 0 R B R il Bl e ) SR 0 RO
e IR 5 AE B TR K AR A AR I 25T
HIE & B oz B R = B 5 A8 T A B K R e
JEHY

(2) W R B 5 AE 1 TN K BE A R B0 T2 g 4K

H(450. 6+3) Ma, NGB AR A A .
(3 WERLINFR 5T A6 15 TR K BE 2 1) T8 1 34 355 o [F)
Tlf 45— FF 1 2 o P BB

2 Z 3k (References) :

AR PRSI R AR TR 8 1 R 2 S A 1 R RRIR
15K PR AR LA-ICP-MS % 1 U - Pb 4 % J& Hh 7 &
LI PEAE 5. 2015,48(3) 1 127-139.

ZHANG Yue, CHEN Junlu, BAI Jianke, ct al. LA-ICP-MS



78 Piodb o SR

NORTHWESTERN GEOLOGY

2018 4

Zircon U - Pb Dating of Gneissic Granitic Intrusive
Mass in Wugiagou on the southern of Altay Orogenic
Belt and Its Geological Significance[ J]. Northwestern
Geology, 2015, 48(3):127-139 (in Chinese with Eng-
lish abstract).

PRER T ER LD ARER] 5. B R 04 /R~ &5 &k
TR LRI, dbat . i E U BTRE B, 2000.

THIBUHE VPO 2 SRR AR, S B 8 U8 4 RHE R A
WL FTEE KA LA-ICP-MS 5 71 U - Pb 4£ 4R 22 5 fiF
LI PadE T, 2011,44(2) : 15-24.

YU Shuyan,XU Yingxia, GUO Zhenglin, et al. LA-ICP-MS

7
BUE-S
=

1=}
y=y

Zircon U — Pb Dating for Granite and Meta- Andesitic
Tuff and Tts Geological Significance[ J]. Northwestern
Geology, 2011, 44(2):15-24 (in Chinese with English
abstract).

SR BT L O EDRT L SR AT B L SFL B R 28 3 1Ll AR BT A R AR
B [T, M BB . 2002,37(2) 1 129-142.

HU Aiqin,ZHANG Guoxin,ZHANG Qianfeng,et al. A Re-
view on ages of Precambrian metamorphic rocks from
Altay orogen in Xinjiang, NW China[ J]. Chinnese Jour-
nal of Geology, 2002, 37 (2):129-142 (in Chinese with
English abstract).

B AE IR X L BT IR BT R 28 KRV 5 R - A R LA-
ICP-MS £ 45 U - Pb 4% | b Bk b 24 RRAF B H: i i 7 X
[J70. PGb iR ,2017,50(2) : 37-48.

ZENG Xiangwu, LIU Jiajun. LA-ICP-MS Zircon U - Pb
Age, Geochemistry of the Wuleiku-kelang Pluton from
the Dadonggou Area of Altay in Xinjiang and Its Tec-
tonic Implications[J]. Northwestern Geology, 2017, 50
(2):37-48 (in Chinese with English abstract).

ARRN B AR AT BT R R FR G 1 4B A AR 3 4R
B By LR AR R LT, M %4 4R . 1988, (3) :228-243.

70U Tianren, CAO Huizhi, WU Baiqing. Orogenic and ano-
rogenic granites of the Altai Mountains, Xinjiang and
their discrimination criteria. [ J]. Acta Geologica Sinica,
1988,(3):228-243 (in Chinese with English abstract).

EH R R AR S BTR AR R A S Rk b A M.
et B ARk . 1998 1-152.

FEHIE. 12 400 J7 v [ 3 )5 181 LM, Jb ¢« i B s Rk, 2004,

H TR R DS, 1 g5 R SR B8 L T R 4B XK M i i
CML]L bt - 5t AL, 1992, 169.

B, EW UKL S E B R ZR AL XR Y A AL X
AR RS R R i LT A A A4, 2007,23(8)
1933-1944.

TONG Ying,. WANG Tao, HONG Dawei.et al. Ages and or-
igin of the early Devonian granites from the north part
of Chinese Altai Mountains and its implications[ J ]. Acta
Petrologica Sinica, 2007,23(8):1933-1944 (in Chinese
with English abstract).

SN SR P S NN =R S R Rl P EaR PN i
HrsE IR A7 M. b st Mo BT R 2009, 1-528.

E B AL AEL TR 28 3 LA AR R A B 28 TR R i B
Bt A KB X —LPmEM R RG] A a0
Y255 2010, (3) :595-618.

WANG Tao, TONG Ying, LI Shan,et al. Spatial and tempo-
ral variations of granitoids in the Altay orogen and their
implications for tectonic setting and crustal growth: per-
spectives from Chinese Altay[]]. Acta Petrologica et
Mineralogica,2010,(3):595-618 (in Chinese with Eng-
lish abstract).

R R B () BH L SR RGBT, S R AR 48 1l DX 4 T R
BTG B AR B A R J7 2 0mie [T ). 32 % 24 35, 2016,
40(1) :67-75.

WANG Lemin,ZHAO Tongyang,ZHU Zhixin,et al. A Dis-
cussion on stratigraphy and age of the “Kanas Group” in
Altay, Xinjiang [ J . Journal of Stratigraphy, 2016, 40
(1) :67-75 (in Chinese with English abstract).

X R BH o 2 T, R B, S o BT R 2% LU VY B g 4 I A R U
i LA-ICP-MS U - Pb il 4 J¢ 3 5t 2 SCLJ 1. B i b
Ji,2016,34(1) :25-29.

ZHAO Tongyang,ZHU Zhixin, HAN Qiong,et al. LA-ICP-
MS zircon U - Pb age and its geological implication of
the Kanas Group in western Altai tectonic Belt[ J]. Xin-
jiang Geology, 2016, 34 (1):25-29 (in Chinese with
English abstract).

B B IR BH L, R A BT UR 28 1LY Bt L A B $R R A R i



5 330 WAL AR PR 2 LA AL IR RO R LA - ICP - MS 8507 U - Pb 4R i R LA 4R KRS 79

U - Pb 4F i J b J5e 5 SCLT 1. 3 95t 3 5t 5 2016, 34 (1)
46-53.

HAN Qiong,ZHAO Tongyang, TANG Zhi,et al. Zircon U -
Pb age and its geological significance of Biliewutixi rock
body in western Altay mountains[J]. Xinjiang Geology,
2016,34(1) :46-53 (in Chinese with English abstract).

KINAT X IR B R, S T BB R 7% L Y Bk B B v Ik
MR AL FFSAE LA-ICP-MS #5771 U - Ph 4F % J b 5 &5
SCLIT. 37 98 4 57, 2016, 34 (1) : 54-61.

ZHENG Jiaxing, ZHAO Tongyang, TANG Zhi, et al. Geo-
chemical characters,LA-ICP-MS zircon U - Pb dating of
Tielielike rock in western Altay Mountains of Xinjiang
and its geological Significances [ J]. Xinjiang Geology,
2016,34(1):54-61 (in Chinese with English abstract).

BRpE K. B R 28 3 LA P B O Bl i B AL PR L B
3 = D], Jbat: i E B2 B, 2007.

CAI Keda. Magmatism of the Western Chinese Altai orogen:
Geochronology, Petrogenesis and Tectonic implications
[D]. Beijing: Chinese Academy of Sciences. 2007 (in
Chinese with English abstract).

CHAPPELL BW. Aluminium saturation in I-and S-type
granites and the characterization of fractionated hap-

logranite[J . Lithos,2000,46:535-551.

CLEMENS] D. S-type granitic magmas-pertogenetic issues,
model and evidence[ J]. Earth-Science Reviews, 2003,
61.1-18.

JACKSON S E,PEARSON N J,GRIFFIN W L. The impli-
cation of laser ablation microprobe-inductively coupled
plasma-mass spectrometry(LAM-ICP-MS) to in situ U
— Pb zircon geochronology[ J]. Chemical Geology, 2004,
211.:47-69.

BLACK LP,GULSON B L. The age of the Mud Tank car-
bonatite, Strangways Range, Northern Territory [ ] ].
BMR Journal of Australian Geology and Geophysica,
1978.,3:227-232.

ANDERSEN T. Correction of common Pb in U - Pb analyses
that do not report **Pb[]J]. Chemical Geology, 2002,
192.59-79.

SENGOR A M C, N ATAL’ in B A, BURTMAN V S. Evolu-
tion of the Altaid tectonic collage and Paleozoic crustal
growth in Eur-asial ] . Nature[ ] ],1993,364:299-307.

WANG Tao, HONG Dawei,JAHN B F, et al. Timing. petro-
genesis, and setting of Palaeozoic synorogenci intrusions
from the Aletai mountains, northwest China: Implica-
tions for the tectonic evolution of an accrecionary ogo-

gen[ J]. The Journal of Geology,2006a,114:735-751.



