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Fig. 1 Tectonic location(a)and geological map of northern Alxa (after Shi Xingjun et al. ,2014&)
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Fig. 2 Geological map of the Yabulai area in the western part of northern Alxa Block and sampling locations
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Fig. 3 Field and microscopic photos of the mafic microgranular enclave (MMEs) and host rocks from the Yabulai area in the

western part of northern Alxa Block: (a) the MMEs occur as dense swarms; (b) granitic aplite cut through the MMEs ; (¢ ) back-up

veins and monzogranite fragments of MMEs; (d) dark mineral aggregates of monzogranite ; (e ) quartz ocelli of MMEs ; (f) quartz and

plagioclase ocelli of MMEs; (g) acicular apatite morphology of MMEs; ( h) sieve-textured plagioclase of MMEs
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Table 1 Contents of major( %) ,REE and trace element(x10°) of the MMEs , granodiorite and monzogranite

from the Yabulai area in the western part of northern Alxa Block

A ZRALKA SIS L fok L A
. D5176 | D8583 | D8584 D5442 | D5744 | D5101 | D0553 | D5822 | PMO11 | D5203
S D6205
-1-1 -1-1 2-1 3-1 -1-1 -1-1 -1-1 -1-1 -63-2 -1-1
N5 1 2 3 4 5 6 7 8 9 10 11
Si0, 70.99 | 70.92 | 73.18 | 72.35 | 63.57 | 64.21 64.2 66.44 | 49.23 | 51.59 | 52.42
TiO, 0.28 0.30 0.13 0.17 0.50 0.54 0. 50 0.48 1.26 1.07 0.85
AL O, 13.43 12.99 | 13.53 13.27 14. 88 14.94 | 14.56 | 15.00 | 17.56 | 17.61 14.85
Fe,0, 0.97 1.57 1.08 0.82 1.74 1.39 1.69 1.78 3.65 2.50 2.37
FeO 1.94 1.85 1.06 1.89 3.50 3.87 4.39 3.27 7.12 6. 06 5.90
MnO 0.071 | 0.059 | 0.034 | 0.040 | 0.097 | 0.098 | 0.100 | 0.100 | 0.250 | 0.170 | 0.150
MgO 0.57 0.73 0.31 0.35 2.43 2.47 2.36 1.26 5.52 5.63 8.40
Ca0 2.66 2.52 1.98 1.49 5.46 5.00 4.87 3.44 8.36 7.58 8.25
Na, O 3.85 3.23 3.08 3.98 3.03 3.03 2.84 3.94 3.65 3.64 2.41
K,0 3.83 4.09 4.16 4.19 2.99 3.10 2.81 3.02 2.05 2.40 2.16
P,0;5 0.07 0.10 0.05 0.04 0.10 0.13 0.11 0.20 0.33 0.24 0.26
H,0+ 0. 20 0.48 0. 40 0.92 0.74 0.42 0.58 0.43 0.62 0.86 1.03
co, 0.46 0.23 0.23 0.16 0.60 0.22 0.29 0.18 0.26 0.03 0.10
Bt 0.74 0.99 0.96 1.25 1.42 0.74 1.03 0.70 0.96 0.96 1.38
58 is 99.4 99.35 | 99.55 | 99.85 | 99.72 | 99.52 | 99.46 | 99.63 | 99.94 | 99.45 99.4
Na, 0+K, 0 7.68 7.32 7.24 8.17 6.02 6.13 5.65 6.96 5.7 6. 04 4.57
K,0/Na,0 0.99 1.27 1.35 1.05 0.99 1.02 0.99 0.77 0.56 0.66 0.90
A/CNK 0.88 0.91 1.03 0.96 0.82 0.86 0. 88 0.94 0.75 0.79 0.70
A/NK 1.28 1.34 1.41 1.20 1.80 1.79 1.88 1.53 2.12 2.06 2.35
Cs 2.29 2.59 2.38 1.99 2.66 3.29 4.57 1.89 1.69 3.24 3.8
Rb 123.6 | 146.1 126.5 107.0 | 106.1 130. 8 128.0 | 100.0 58.7 101.9 95.8
Sr 181.7 | 378.4 | 293.3 172.0 | 340.2 | 366.5 | 349.0 | 446.0 | 596.0 | 609.0 | 418.9
Ba 713.7 | 1166.1 | 906. 1 560.0 | 562.5 | 608.8 | 547.0 | 512.0 | 385.0 | 463.8 | 428.8
Nb 8.75 10. 41 13.02 6.67 6.51 7.74 7.89 10.4 9.12 6.59 6.69
Ta 0.89 0. 68 0.68 0.58 0.54 1.02 1.10 1.01 0.78 0.45 0.49
Zr 152.7 150.3 125.0 | 174.0 | 115.3 109.5 138.0 | 167.0 | 98.30 | 121.0 | 108.8
Hf 4.50 6. 66 6.26 4.78 3.49 3.13 4.02 5.72 6.86 3.58 2.86
Th 17.02 | 11.60 | 17.70 | 10.40 | 14.63 13.62 | 22.30 9.52 1.03 1.89 8.98
\% 21.49 | 26.35 6.93 9.26 | 104.10 | 109.00 | 98.20 | 41.20 | 251.00 | 225.99 | 204.80
Cr 2.79 5.34 4.11 8.29 25.32 | 23.68 | 26.20 7.23 17.44 | 151.58 | 794.00
Co 3.26 3.87 1.22 2.16 13.10 15. 50 14. 50 7.07 33.60 | 28.40 | 36.00
Ni 1.67 2.69 2.32 2.39 10.44 | 11.25 12. 80 4.84 23.82 | 28.80 | 144.00
Li 18. 68 12.82 | 10.20 | 10.70 | 16.92 | 25.56 | 21.60 | 16.20 | 22.30 | 22.72 | 15.88
U 1.26 1.14 1.02 1.18 1.20 1.50 1.24 1.36 0. 46 0.61 2.28
Rb/Ti 0.044 | 0.049 | 0.097 | 0.063 | 0.021 | 0.024 | 0.026 | 0.021 | 0.005 | 0.010 | 0.011
La 34.56 | 37.56 | 50.16 | 34.20 | 28.39 | 21.77 | 28.90 | 29.60 | 28.10 | 15.82 | 21.21
Ce 67.66 | 68.66 | 97.52 | 62.60 | 54.19 | 41.18 | 49.60 | 56.40 | 64.12 | 38.04 | 46.34
Pr 7.58 7.55 11.18 6.85 5.57 4.73 5.05 7.85 9.69 5.58 6.06
Nd 27.69 | 26.79 | 41.30 | 25.00 | 19.75 17.66 | 19.00 | 32.20 | 39.75 | 25.18 | 26.02
Sm 5.67 4.27 7.22 4.51 3.30 3.28 3.89 6.12 8.85 5.71 5.54
Eu 0.92 1.18 1.24 0.92 0.94 0.98 0.85 1.10 2.28 1.60 1.48
Gd 4.70 3.57 5.76 3.68 3.32 3.11 2.97 5.56 7.11 4.46 5.07
Th 0.78 0.50 0.72 0.59 0.51 0.50 0.47 0.86 1.07 0.65 0.72
Dy 4.59 2.84 3.46 3.07 2.95 2.97 2.46 4.53 5.53 3.63 4.07
Ho 0. 90 0.57 0.58 0.59 0.57 0.57 0.49 0.92 1.08 0. 69 0.74
Er 2.93 1.82 1.49 1.77 1.78 1.80 1.53 2.89 3.11 2.03 2.23
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A ZRALKA LR INK A ERURTGTIRTREN

. D5176 | D8583 | D8584 D5442 | D5744 | D5101 | DO0553 | D5822 | PMOl1l | D5203

B D6205

-1-1 -1-1 2-1 3-1 -1-1 -1-1 -1-1 -1-1 -63-2 -1-1

Mt -5 1 2 3 4 5 6 7 8 9 10 11

Tm 0.46 0.28 0.20 0.26 0.28 0.29 0.24 0.48 0.47 0.31 0.32

Yb 2.97 1.88 1.24 1.70 1.88 1.94 1.65 2.96 3.19 1.94 2.15

Lu 0.48 0.28 0.18 0.25 0.31 0.33 0.26 0.42 0.47 0.32 0.34

Y 23.36 15. 54 15.54 16. 4 14.09 14.28 13.8 27.5 29.36 16.32 16.78

Y REE 185.25 | 173.29 | 237.79 | 162.39 | 137.83 | 115.39 | 131.16 | 179.39 | 204.18 | 122.28 | 139.07

LREE/HREE 8.090 12. 44 15.31 11.26 | 9.667 | 7.785 10.65 | 7.157 | 6.936 | 6.552 | 6.819

(La/Yh) y 7.85 13.51 27.24 13.57 10. 17 7.57 11.82 6.74 5.5 5.94 6.65

3Eu 0.53 0.90 0.57 0.67 0.86 0.93 0.74 0.57 0.85 0.94 0.84

La/Ce 0.51 0.55 0.51 0.55 0.52 0.53 0.58 0.52 0.44 0.42 0.46

3 HbBRAL AR
ik 77 &
AR UG BE B A A A K AE R A AR
DN S G ob L A ; 3 o e RN AR A
0 b ST B A R FRERR O S = S, BT R WAk
FIA 0 P 4 1o 40 ) 5 | — AR BRI 5 SR ] — %2
ML FF e L (3 A Ul Y T FH B A
Feta ik AT ZE ] ICP-AES W& . e & &
FICE M, Ze  HE FH AL A 55 B TR R G
TR, HoA T A 5 45 B i i U
3.2 FExnZE

ARSI 4 ARG X AR R 4 AR R IR
FES 3 s R AL AR S T T (1)

“RIEH AW SO, R, N 70.92% ~
73.18% ,Na,0 5K 3. 08% ~3.98% ,K,0 & &/
T 3.83% ~ 4.19% , Na,0 +K,0 = 7. 24% ~ 8.17%),
K,0/Na,0 =0.99 ~ 1.35, fif & & &=, M & 40,
AL O, FiE N 12.99% ~13. 53% , TiO, 54 0. 13%
~0.30% ,MgO &} 0.31% ~0.73% , CaO &K
1.49% ~2. 66% ,TEAZ A £+ TAS Kl RE &L 75 ATE
b X, WastE &5 (I 4) 5 18 K,0—Si0, Kfif,
FESTE A SRS R 5 (Bl Sa) , A/CNK =0. 88 ~
1.03,A/NK = 1.20 ~ 1. 28, 7£ A/CNK—A/NK [ fi#
o RS N HER R (8] Sb) (AP AR, 2015a.b) .

R INK 7 1) Sio, & =% m, N 63.57% ~
66. 44% ,Na,0 £ 409 2. 84% ~3.94% ,K,0 &N
2.81% ~3.10% , Na,0+K,0 = 5. 65% ~ 6. 96% , K,0/
Na,0 =0.77 ~ 1. 02, & A1 B 7% 5 55 i, AH XS & 80,
ALO, FH N 14.56% ~ 15. 00% , 5 & &85 , Tio,
N 0.48% ~ 0.54%, MgO % &8 N 1.26% ~
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Magma mixing origin of the mafic microgranular enclaves from

the Yabulai pluton in the western part of northern Alxa Block

WANG Kailei,ZHANG Jiaxing, ZHANG Xuemeng, LI Huikai,ZHENG Le,
NI Suoyang, LI Jinghua, SUN Wanlin, WANG Qi
No. 519 Team of North China Geological Exploration Bureaw, Baoding, Hebei, 071000

Abstract ; Located in the western part of Yabulai—Nuorigong—Honggueryulin belts, Northern Alxa Block, the

Yabulai area possesses extensively exposed intermediate—felsic plutons. The main rock types of the Yabulai pluton

are granodiorite and monzogranite , mafic microgranular enclave (MMEs) are widely distributed in the pluton. Zircon
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U-Pb dating indicates that the Yabulai pluton were formed in the Early Permian, as evidenced by the data from
monzogranite (283. 4 £2. OMa) , granodiorite ( 277 + 1. 6Ma ) , the MMEs (284. 7+2. 4Ma ). The MMEs display
igneous-texture and most of them are characterized by plastic flow deformation, quenched margin, inversional veins
and acicular apatite can be found in some MMEs. The disequilibrium mineral associations or disequilibrium textures
are developed in MMEs. The MMEs has similar REE pattern and primitive mantle-normalized trace-element with
host granodiorite and monzogranite, there are linear arrays in binary diagrams, exhibits evidence for magma mixing.
Combined with previous studies, the authors hold that the Permian magmatism probably formed a magmatic rock belt
along the whole northern margin of Alxa Block,and the Permian igneous rocks in the Western Yabulai Mountain

might have been formed in an active continental margin setting related to the southward subduction of the Paleo-

Asian Ocean.

Keywords: magma mixing; mafic microgranular enclave ( MMEs) ; geochemistry; zircon U-Pb chronology;

the Yabulai pluton
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