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Abstract The Lamazhao pluton is a typical post-tectonic pluton in the Altai orogen but its emplacement time is still conclusively
undetermined. This paper presents a zircon SHRIMP *Ph/** U age of 276 + 9Ma MSWD = 1.1  which is interpreted as his
emplacement age. This provides an evidence for post-orogenic granitic magmatism and post orogeny. Major and trace elements show
that the pluton has transition features from high-K calc-alkaline or high- fractionated I-type granites to A-type granites. Integration
analysis of structural pattern geochronology geochemistry and geological setting suggest that this pluton is post orogenic. Its Sr T |
values are between 0. 704 and 0.71659 gy, T values between +1.3 and +2.8 and T}, from 0.93 to 0. 81 Ga which are similar
to those of high positive -gy, T value granites from the Central Asian Orogenic Belt. Importantly its gy, T values are slightly
higher than these of syn-orogenic granites in the same area. This suggests that new juvenile mantle-derived materials beside subducted
juvenile ocean crust or arc rocks probably contributed to the generation of the granites during post orogen in Altai orogen with

Precambrian basement. This study provides an evidence for vertical continental crustal growth in the Central Asian Orogenic Belt.
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Fig.1 Simplified geological map for granitoids from the Altai orogen and the Lamazhao pluton modified from Windley et
al. 2002 .
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1 258 U-Pb SHRIMP
Tablel U-Pb SHRIMP zircon data of Lamazhao granitoid

% ppm ppm 232 Th ppm 206 Pb/238 U 207 Pb/ZOﬁ Pb 207 Pb * . 207 Pb * 206 Pb *
206 Pb« U Th /238y 206 py, * /206 py, % /35 % /238 %
1 2.74 272 111 0.42 8.36 220 £ 11 78 +430 0.0476 18 0.228 19 0.0347 5.1
2 4.01 332 172 0.53 12.6 269 + 14 -204 +780 0.042 31 0.249 32 0.0426 5.2
3225 408 123 0.3 13.2 23412 50+300 0.0470 13 0.239 14 0.0369 5.1
4 330 170 125 0.76  6.83  284x14 -266+360  0.0414 14  0.257 15  0.0451 5.2
5 10.77 108 73 0.70 3.71 226 +16 0.0357 7.3
6 1.58 189 69 0.38 12.0 451 22 -71 £400 0.0447 16 0.446 17 0.0724 5.2
7 672 131 95  0.75  4.99  262+14 117810  0.044 33 0.251 33 0.0415 5.4
8 13.52 170 117 0.71 7.45 278 +15 0. 0440 5.6
9 4.26 227 94 0.43 9.70 300 +15 -437 +650 0.0387 25 0.254 25 0.0476 5.2
10 3.95 215 118 0.57 8.57 281 + 14 442 +420 0.056 19 0.342 20 0.0445 5.1
11 2.83 215 87 0.42 8.57 285 +14 -173 +£380 0.0429 15 0.267 16 0.0451 5.1
12 6.88 163 105 0.67 6.17 259 £13 793 +460 0.066 22 0.370 23 0.0410 5.3
13 372 290 204 0.73 12,2 29615 3274290  0.0530 13 0.343 14 0.0470 5.1
14 5.99 113 70 0.64 4.55 279 £14 1 476 £320 0.092 17 0.56 18 0.0442 5.3
15 2.43 327 68  0.21 11.8 25913  222+240  0.0506 10  0.286 11  0.0410 5.0
le Pbc Pb* 204 ppy
260 ~290 Ma 260Ma
10 4.2
4 2 4
Si0, =72.4% ~74. 4%
Ph/U - 276 £9Ma MSWD =1.1 K,0 = 4.2% ~4.9% Na,0 = 3.9% ~4.3%
6 Pb/U 451 £22Ma P,0, 0.04% ~0.12% FeO 0.35% ~1.1% MgO 0.15%
Th/U ~0.46% TiO 0.14% ~0.28% Ca0 0. 67% ~
SHRIMP 1.44% K,0/Na, O 1.08 ~1.24
Viisénen et al. 2000 Al O,
b.10 13.8% ~ 14. 5%
008 12% A/CNK = AL O,/ CaO + Na,0 + K, 0
1.03 ~1.05
= 006 4a 2 A/NK ALO,/ Na,0+K,0 1.13~1.29
g AKL Na,0+K,0 / ALO,  0.57 ~0.66
< 004 o 2.13~2.59 <3.0
276 £9 Ma
Q.02 N-10
MSWD — 111 Si0, - K,0 +Na,0 Si0, —FeO T /MgO
000 % . . - 1 10000 * Ga/Al-Nd A
R YA _ A
2000 Kings 1997
3 U-Pb A
Y REE = 139 ~ 185 x
Fig.3 > Pb/* U-*Pb/** U concordia diagram showing 10°¢ La/Yb (=3.4~9.4
the data for the Lamazhao granite HREE EwEu =0.23 ~0.44
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Fig.4 Major element diagrams for rock types of the Lamazhao granites from the Altai.
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Fig.7 Locations of the Lamazhao granites in discrimination diagrams for A-type granites after Whale 1987 . 1 S = field
for I- and S-type granitoids FG = field for fractioned I- and S-type granitoids OGT = field for I- S- and M-type

granitoids.
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Table 2 Major and trace element compositions of the Lamazhao granitoids
256/2 25772 258 258R 259/1 256/2 25772 258 258R 259/1
Si0, 74.40 73.28 73.35 73.37 72.37 Er 8.04 7.51 5.36 5.33 4.39
TiO, 0.14 0.21 0.25 0.24 0.28 Tm 1.43 1.30 0.92 0.90 0.76
Al, 04 13.75 14.33 14.10 13.99 14.45 Yb 10.77 9.25 6.43 6.42 5.62
Fe, 04 1.20 1.61 1.84 1.84 2.12 Lu 1.80 1.53 1.06 1.05 0.94
FeO 0.35 0.83 0.93 0.95 1.08 Y 73.65 76.23 53.87 53.89 44.67
MnO 0.05 0.05 0.05 0.06 0.06 REE 240.0 262.2 254.9 252.0 241.3
MgO 0.15 0.35 0.40 0.44 0.46 LR/HR 0.95 1.18 1.87 1.85 2.30
CaO 0.67 1.14 1.38 1.39 1.44 La/Yb 2.63 3.52 6.24 6.12 7.50
Na, O 4.26 3.92 3.89 3.86 3.91 3Eu 0.23 0.32 0.37 0.36 0.44
K,0 4.76 4.87 4.19 4.18 4.42 La/Yb 1.77 2.38 4.21 4.13 5.07
P, 04 0.04 0.08 0.10 0.10 0.12 Cr 2.03 3.78 4.80 4.71 6.16
Los 0.57 0.46 0.52 0.51 0.46 Co 1.28 1.71 2.23 2.20 2.52
Total 100.3 101.1 101.0 100.9 101.2 Ni 1.55 2.29 2.67 2.63 3.79
Mg# 0.16 0.22 0.22 0.23 0.22 \Y 8.32 13.43 15.42 15.88 16.82
A/CNK 1.03 1.04 1.05 1.04 1.04 Th 35.27 29.67 28.29 27.56 31.99
A/NK 1.13 1.22 1.29 1.29 1.29 Rb 320.0 266.0 227.2 226.6 248.6
d 2.59 2.55 2.15 2.13 2.36 Sr 28.41 90. 45 125.7 125.7 103.6
La 28.28 32.53 40.07 39.28 42.16 Ba 53.89 296.3 364.8 359.5 321.6
Ce 38.51 58.84 68.26 67.30 72.97 Cs 5.95 7.76 6.65 6.60 7.14
Pr 8.06 8.35 9.85 9.70 9.60 Ta 7.40 4.15 2.79 2.70 3.57
Nd 32.45 32.76 37.99 37.53 35.37 Nb 56.00 28.07 24.02 23.39 28.73
Sm 9.15 8.30 8.78 8.64 7.02 Hf 4.93 5.49 5.29 5.44 6.69
Eu 0.71 0.90 1.05 1.01 1.01 Zr 96.61 132.5 137.3 142.0 216.2
Gd 9.23 8.57 8.44 8.33 6.79 Ga 18.77 17.49 17. 64 17.42 17.80
Th 2.01 1.77 1.53 1.50 1.18 Se 4.93 5.10 5.20 5.11 5.23
Dy 13.07 11.66 9.27 9.10 7.21 U 34.41 15.15 10.17 9.01 10. 86
Ho 2.88 2.70 1.98 1.96 1.57

A/CNK = mol Al,O;/ Na,0+K,0 + CaO A/NK =molar
W=Fe,0;/ FeO + Fe,0; . 256/2 -

258 -

et al. 2004

exg T

Nd

Y Nb Yb

259/1 -

Al,0;/Na,0 +K,0 3 =molar Na,0+K,0 / S1,0-43 .

257/2 -
258R
1998
2002
280 Ma SHRINP
400 ~360Ma
20 ~ 30Ma 10 ~ 20Ma  Sylvester

1998 270Ma
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3 Sr Nd

Table 3 Sr-Nd isotopic composition of the Lamazhao granitoids

Rb St YRb/*Sr S/%Sr 20m g, Sm Nd Sm/  Nd/ 20meng 0 fsung xa T Towor Tow-z

Ma  ppm  ppm ppm  ppm  "Nd  Nd Ga
1 276 273.4 32.55 24.550 0.812990 31 0.71659 8.34 28.05 0.1798 0.512753 15 2.2 -0.09 2.8 1.78 0.81
2 276 173.6 125.47 4.011 0.725731 16 0.70998 7.09 28.17 0.1523 0.512630 12 -0.2 -0.23 1.4 1.29 0.93
3276 236.2 118.60 5.774 0.727341 2 0.70467 6.21 30.01 0.1252 0.512655 18 0.3 -0.36 2.8 0.85 0.8l

4 276 142.51 122.23 3.3784 0.723664 0.71040 6.46 31.94 0.1223 0.512586 0.5 -1.0 -0.38 1.6 0.94 0.91
exa=  BNA/™Nd s/ NN cqur = 1 x 10000 fo,ng = YSm/M™Nd s/ WSm/™Nd yp - 1 s =
BNA/™Nd gor = 0.512638  7Sm/™Nd g = 0.1966. Tpy_; = 1/Nn 1+ "™Nd/"™Nd s - 0.51315 /  "Sm/'"™Nd s
_O' 2137 . TD\1—2 = TD\1—I - TDVI—I -t f[-(- - fs / f(:n‘ - an fu- ts fDM me/Nd
fec = —0.4 fy=0.08592 t = . 125672 2258
3-259/1 .4 1993 .
Srall) La(L)
15 15F
w0k i byE A KRR T ’J’}L?llmllﬁ
TR I AE 4 = ;
s b ) W HTT 18 1) 2=
g © - 8 - s
o T :
¢ (M)
sl _5 PR T B
—10 Ho s e Rl
-10
e —15 _ A A
=20 . ] . ] . ! . ) . a2 [ I 1 1 1 1 1 1 1
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Nd Hu et al 2000 1999 Hu et al 2000 10
Chen et al. 2002 276Ma Chen et al. 2002

Fig. 8 Ig-gy T diagram left and intrusive age Ma -gy, T diagram right for the Lamazhao granites from the Altai.
The early-middle Proterozoic crust is from Hu et al. 2000  the oceanic crust of the northern Xinjiang from Han et al.

1997 and Hu et al. 2000 10 data of metasedimentary rocks calculated from the data of Chen et al. 2002 at the age
of 276 Ma the Paleozoic granite field from Chen et al 2002 and our unpublished data.
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Nd
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+2.8 Pb
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I-A Wu et al. 2000 2000
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