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Abstract Wuliangsitai Pluton from Urad Zhonggqi, central Inner Mongolia, is located on the middle segment of the northern margin
of the North China Plate. The Pluton mainly consists of biotite monzogranites. All samples show chemical signatures of alkaline A-type
granite and are characterized by high contents of Si0, (74.69% ~76.16% ), Na,0 +K,0(8.63% ~9.62% ) and Rb (173 x107° ~
200 x 10 %), high ratios of 10000 x Ga/Al(3.21 ~3.32), Rb/Sr(3.27 ~8.68) and alkaline index (A.L =mol(K,0 + Na,0)/
Al,0;)=0.90), low contents of CaO, Ba and Sr. They invariably exhibit light rare earth elements ( LREE) enrichment with
significant negative Eu anomalies (§Eu =0.03 ~0.06) in the chondrite-normalized REE patterns, depletion of Ba, Sr, P, Nb, Ta, Ti
and enrichment of Rb, K in the primitive mantle normalized spidergram, which are similar to the Permian A-type granitoids in
northeastern China. In the discrimination diagrams, all the samples show geochemical characteristics of A,-type ( post-collisional )
granitoid, which means that their formation may be associated with post-collisional slab break-off. Wuliangsitai Pluton may be produced
by partial melting of middle or lower crust by heating via mantle-derived basaltic magma and decompression due to crustal extension,
followed by fractional crystallisation and late-stage replacement. SHRIMP U-Pb zircon age of 277 + 3Ma from Wuliangsitai Pluton
implies it was emplaced during the late stage of Early Permian, not the Triassic as previously thought.
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F 1 LBRETKEEFHEA U-Pb SHRIMP 5345 R
Table 1 SHRIMP U-Pb data for zircons of the Wuliangsitai Pluton

i Th 232 206 pi, * 207 py, * 207 py, * 206 py, * 2°Ph
%’\ 206 phy % (x1075) (x10-%) 2381[}h ( Xll;b_ﬁ) % +% % *% zzl;}I)J +% 2y
AR (Ma)

01 0.38 122 51 0.43 4.74 0. 0610 5.3 0. 380 5.5 0.04512 1.6 284.5 +4.5
02 0.37 598 420 0.73 23.0 0. 0521 3.3 0.320 3.6 0. 04465 1.2 281.6 +3.4
03 0.28 693 382 0.57 26. 1 0. 0520 2.1 0.314 2.4 0. 04380 1.2 276.3 +3.2
04 0.13 778 461 0.61 27.6 0. 0508 2.5 0.289 3.1 0. 04122 1.8 260. 4 +4.6
05 0. 65 712 423 0.61 27.3 0. 0563 4.4 0. 345 4.7 0. 04442 1.5 280.2 +4.1
06 0.38 476 202 0.44 18.0 0. 0499 2.4 0.302 2.7 0. 04386 1.3 276.7 +3.5
07 0.41 749 376 0.52 28.0 0. 0526 2.5 0.315 2.8 0. 04343 1.2 274.1 +3.3
08 0.54 657 322 0.51 24.8 0. 0506 3.8 0.305 4.0 0. 04370 1.4 275.7 +3.8
09 0.46 921 1268 1.42 35.2 0. 0530 2.9 0.323 3.9 0. 0442 2.5 278.8 +6.9
10 1.85 306 272 0.92 11.8 0. 0539 13 0.326 13 0. 0439 2.6 277.0 +6.9

T (1) Pb, R 3m° Ph (5 5 Pb (1 43 L, P ™ S B A Ph (2) BRIfER IE(RL A B 2242 0. 33% 5 (3) 3538 Pb Wik Pb K2 IE

P2 Ph/ P U FTH AR M 160. 5 ~ 175. 5Ma( N5 1 A IE

DA 1 M Bt R BA, 19850) o Py 52l H iR DXL B SR
(1991) W5 K-Av 4l g 205Ma, BCSLAEHERI AR R, H 6 I ' o
SHRIMP U-Pb 4 It Hy iz £ F47 A Vs 5 (e o 35 T wo o &
MR HOMRAR, I A R T A e, T 4T /
SR, USROG R AL S i o
:‘Z“ 3= /\.\\\\ B
4 HBERALAERHAE o o
UKL ELATEERT9 10, (74, 69% ~76. 16% ) 2 o ;

K,0 (4.38% ~5.09%) Na,0 (4.25% ~4.77% ) Na,O +
K,0 (8.63% ~9.62%) Rb (173 x 10™° ~200 x 10~°) I
10000 x Ga/Al (3.21 ~3.32) Rb/Sr (3.27 ~8.68) .K/Rb
(207 ~230) , J5 =ANHES A BIZE XA 0PI E R (R
2) AL CaO (0.34% ~0.62% ) \Ba (44 x 107" ~ 133 x i
1071 Sr (20 x107° ~61 x107°) , R HEFEE A L 28K
F0.90,40.89 ~1.01(£2) . 7F K,0-Na,0 Efft I, 75A A
WL B IS R (1] 4) 7€ Y + Nb-Rb &I |, ¥ AP 5
WEFE RS (B 5) , B F ot A BE K 5. 76 1.5 M A #IZE
B A B R b R T A AR A AR AE (L 6) .

I R A A B T AR S, 154 x 1070 ~
219 %10, W i 15 T 4P LA ) 5576 DR KPS - 3 4 o
(81 x107° ~95 x10°°) ( B L1 ¥44,2007 ) , {5 5 HH 4% 1 41kt :
A DR A AR F S A S A (67 x 10 7° ~218 x 107°)
(WL KR FBAE) , (La/Yb), =4.6 ~ 6.2, LREE/ K5 Y +Nb-Rb [Ef#(Ji Pearce, 1996)
HREE =7.6 ~ 9. 4, 52 + I % - 222, 8Fu =0.03 ~ Fig.5 Diagram of Y + Nb-Rb (after Pearce, 1996)
0.06, Eu Sl K i 54, ol e 5 AHS A 14 3 18 A 6
(Turner et al. , 1992; Eby, 1992), FEF& + 70 R BB A R
MG L SIS REBGU I T RIS
WERREFCHRII ECETS) B Se,PNb T AT KD @zz;z;ﬁf{b;ﬂj%h'é{Jfll;l’*‘l&ﬁfﬂﬁﬂ;ﬂz;;};mjﬁmll/—sﬂﬁi;}ﬁlﬁl
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Fig.4 Diagram of K,0-Na,O (after Collins et al. , 1982)
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Analysis result of major element (wt% ) and trace

%) data of the Wuliangsitai granite

B AR4E L SHRIMP U-Pb & F B Hy i & L

A BIE
BEgRE ZQ05-01 ZQ05-02 ZQU5-04 ZQ05-05 ZQ05-06 ZQ05-01" K% T
¥ifH
Si0,  76.16  75.33  75.16  74.69  75.87 73.81
TiO,  0.054 0.082 0.077 0.080  0.073 0.26
AlLO3; 12,70 12.83  13.05  13.21  13.18 12.40
Fe,03  1.01 0.93 1.30 1.40 1.09 1.76
MnO  0.025  0.037  0.029  0.035  0.039 0.06
MgO  0.08 0.14 0.11 0.13 0.03 0.20
Ca0  0.34 0.62 0.39 0.41 0.46 0.75
Na,0  4.33 4.53 4.53 4.77 4.25 4.07
K,0  4.88 5.09 4.90 4.85 4.38 4.65
P,0s  0.012  0.014 0.008 0.011  0.006 0.04
Bedd® 0.40 0.39 0.43 0.41 0.56
MR 99.98  99.98  99.99  99.98  99.93
AL 0.98 1.01 0.98 0.99 0.89 0.95
Se 1.12 1.44 0.98 1.96 0.93 1.05
Cr 10.72  9.91 7.04 3.32 4.60 7.38
Co 0.94 1.16 1.07 1.22 1.08 0.93
Ni 0.74 1.00 0.15 0.05 0.79 0.13
Cu 0.94 1.33 1.10 1.20 1.80 0.72
Zn  27.21  28.45  35.09 37.48  35.37 21.09 120
Ga 2235 22,38  22.56 22.46  22.53 22.08 24.6
Rb 172.7  199.9  177.3 1945 183.6  175.4 169
Sr 19.89  61.03 24.52  27.16  26.35  19.87 48
Y 36.35  44.37  38.93  43.89  42.43  36.85 75
Ir 164.3  186.0  208.9  209.4  169.4  163.3 528
Nb  23.94 23.02 22.02 22.09 23.59  23.82 37
Cs 2.26 1.98 3.62 3.62 3.98 2.29
Ba  52.29  132.9  43.91  48.04 47.82 53.13 352
Hf 6.51 7.20 7.95 7.88 7.02 6.56
Ta 1.62 1.43 1.66 1.46 1.64 1.58
Ph 14.76  30.44 23.43  23.78 25.34  15.94 24
Th  21.14 22,41  19.54 18.03 21.72  20.21 23
U 3.50 3.15 4.23 3.61 4.93 3.52 5
Ga/Al
104 3.32 3.3 3.27 3.21 3.23 3.75
Rb/Sr  8.68 3.27 7.23 7.16 6.97 3.52
K/Rb 207 212 230 207 209 229
La  26.35 3517 33.79 40.70  32.95  27.91
Ce  60.41 76.72 75.00 88.56  73.93  62.89
Pr 7.86 9.31 9.08 10.97  9.59 7.97
Nd  28.66 3511 33.54 41.26 36.54  29.32
Sm 6.82 7.65 7.40 8.80 8.50 6.90
Eu  0.081 0.142 0.076  0.132  0.074  0.081
Gd 5.93 7.01 6.60 7.33 7.59 6.03
Th 1.04 1.27 1.13 1.29 1.30 1.06
Dy 6.51 7.61 7.03 7.80 8.02 6.54
Ho 1.38 1.65 1.49 1.63 1.66 1.41
Er 3.89 4.71 4.20 4.50 4.59 3.98
Tm 0.59 0.75 0.67 0.70 0.73 0.61
Yb 3.84 5.00 4.49 4.42 4.75 3.88
Lu 0.58 0.75 0.68 0.68 0.71 0.58
REE  153.9  192.8 1852  218.8  190.9
SEu  0.04 0.06 0.03 0.05 0.03
HH BRI SR AR 503 A R AL B b R A LAy

5 M7 B AR T S 0 % S AR, P AR 06 R I
FRLBE I BT bR Y BT ICP-MS 32 5¢ i, K ZHOCEK RSD
<5% ., A.1 =mol(Na,O +K,0) /mol Al, O;,8Eu = Euy/

/Smy xGdy o 7« TR ERE R, A BITE G AT ) 4
Whalen et al. , 1987
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