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Supplementary Table S1. The whole-rock major (wt%) and trace (ppm) element concentrations of the late Early Carboniferous plutons in the southwestern Alxa Block.

	Sample
	Alkali-feldspar granite
	Granodiorite
	Monzogranite

	
	17WAL-07
	17WAL-35
	17WAL-36
	17WAL-39

	SiO2
	77.01 
	68.49 
	73.04 
	73.89 

	Al2O3
	12.23 
	16.96 
	14.98 
	13.48 

	CaO
	0.59 
	2.51 
	1.52 
	0.61 

	Fe2O3
	0.52 
	1.13 
	0.66 
	1.57 

	FeO
	1.04 
	1.26 
	0.90 
	0.47 

	FeOT
	1.51
	2.28
	1.49
	1.88

	K2O
	4.65 
	3.59 
	4.12 
	5.01 

	MgO
	0.17 
	0.82 
	0.45 
	0.43 

	MnO
	0.03 
	0.06 
	0.03 
	0.03 

	Na2O
	3.45 
	4.48 
	4.01 
	3.24 

	P2O5
	<0.01
	0.11 
	0.06 
	0.06 

	TiO2
	0.14 
	0.30 
	0.21 
	0.31 

	LOI
	0.43 
	0.48 
	0.49 
	1.20 

	Total
	100.69 
	101.04 
	101.16 
	101.39 

	A/CNK
	1.04 
	1.07 
	1.08 
	1.13 

	A/NK
	1.14 
	1.51 
	1.35 
	1.25 

	Mg#
	22.57 
	53.71 
	47.13 
	61.99 

	K2O+Na2O
	8.10 
	8.07 
	8.13 
	8.25 

	K2O/Na2O
	1.35 
	0.80 
	1.03 
	1.55 

	Li
	14.3 
	16.0 
	13.4 
	20.2 

	Be
	3.49
	1.25
	0.81
	2.92

	Mn
	226
	384
	212
	179

	Co
	0.57 
	3.64 
	1.65 
	2.45 

	Ni
	0.95 
	2.97 
	0.75 
	0.78 

	Cu
	0.96 
	289.00 
	2.47 
	2.17 

	Zn
	88.1
	58.7
	37.8
	55.1

	Ga
	20.7
	17.8
	14.2
	16.7

	Rb
	183.0 
	66.5 
	57.3 
	145.0 

	Sr
	39.8 
	918.0 
	522.0 
	107.0 

	Mo
	0.47
	0.29
	0.57
	0.59

	Cd
	<0.05
	<0.05
	<0.05
	<0.05

	In
	0.12
	<0.05
	<0.05
	0.07

	Cs
	4.11
	0.82
	0.57
	4.56

	Ba
	594
	3262
	2435
	358

	Tl
	0.91
	0.31
	0.23
	0.77

	Pb
	28.1
	22.2
	21.7
	18.4

	Bi
	0.54 
	0.09 
	0.13 
	0.10 

	Th
	21.30 
	14.30 
	3.46 
	24.40 

	U
	2.96 
	1.48 
	0.88 
	1.90 

	Nb
	20.20 
	18.10 
	9.47 
	20.20 

	Ta
	1.66 
	0.81 
	0.68 
	1.51 

	Zr
	220
	251
	138
	269

	Hf
	7.29 
	5.59 
	3.27 
	8.10 

	Ti
	742
	1764
	1188
	1717

	W
	<0.05
	<0.05
	<0.05
	0.18

	As
	1.32 
	0.09 
	0.10 
	0.47 

	V
	4.72 
	22.30 
	11.10 
	11.10 

	La
	45.8
	58.8
	30.9
	63.4

	Ce
	99.0 
	98.1 
	51.2 
	117.0 

	Pr
	12.0 
	9.1 
	5.4 
	13.4 

	Nd
	47.3 
	28.5 
	18.7 
	46.8 

	Sm
	10.30 
	3.76 
	2.52 
	8.38 

	Eu
	1.30 
	1.25 
	0.85 
	0.47 

	Gd
	11.20 
	2.89 
	1.88 
	7.96 

	Tb
	1.80 
	0.32 
	0.20 
	1.16 

	Dy
	11.30 
	1.43 
	1.08 
	6.95 

	Ho
	2.25 
	0.26 
	0.20 
	1.36 

	Er
	6.68 
	0.73 
	0.56 
	3.90 

	Tm
	0.98 
	0.10 
	0.09 
	0.59 

	Yb
	6.69 
	0.75 
	0.62 
	4.01 

	Lu
	0.98 
	0.13 
	0.10 
	0.58 

	Sc
	4.26 
	3.94 
	2.25 
	5.64 

	Y
	60.20 
	6.56 
	5.36 
	33.10 

	Cr
	1.65 
	6.67 
	1.65 
	1.74 

	Sn
	5.90 
	1.02 
	0.59 
	4.36 

	Sb
	0.16
	<0.05
	<0.05
	<0.05

	∑REE
	257.58 
	206.16 
	114.30 
	275.96 

	(La/Yb)N
	4.91 
	56.24 
	35.75 
	11.34 

	δEu
	0.37 
	1.12 
	1.14 
	0.17 


Notes: (1) A/CNK = (Al2O3/102)/(CaO/56 + K2O/94 + Na2O/62); (2) Mg# = 100 × Mg2+/(Mg2+ + Fe2+); (3) (La/Yb)N = (La/0.237)/(Yb/0.170), δEu = (Eu/0.058)/{0.5 × [(Sm/0.153) + (Gd/0.2055)]} (Sun & McDonough, 1989).

Supplementary Table S2. LA-ICP-MS zircon U–Pb data of the late Early Carboniferous plutons in the southwestern Alxa Block.
	Spot No.
	Isotope ratios
	　
	Ages（Ma）
	Th/U
	Concordence

	
	207Pb/206Pb
	1σ
	207Pb/235U
	1σ
	206Pb/238U
	1σ
	　
	207Pb/206Pb 
	1σ
	207Pb/235U
	1σ
	206Pb/238U
	1σ
	
	%

	17WAL-07 (39°42'32.63''N, 100°50'26.64''E)

	1
	0.0537 
	0.0016 
	0.3933 
	0.0125 
	0.0531 
	0.0006 
	
	359 
	68 
	337 
	11 
	334 
	4 
	0.47 
	99.06 

	2
	0.0538 
	0.0013 
	0.3938 
	0.0104 
	0.0530 
	0.0007 
	
	364 
	56 
	337 
	9 
	333 
	4 
	0.38 
	98.83 

	3
	0.0543 
	0.0014 
	0.3970 
	0.0108 
	0.0530 
	0.0006 
	
	385 
	58 
	339 
	9 
	333 
	4 
	0.42 
	98.04 

	4
	0.0533 
	0.0013 
	0.3927 
	0.0104 
	0.0535 
	0.0006 
	
	340 
	57 
	336 
	9 
	336 
	4 
	0.40 
	99.84 

	5
	0.0533 
	0.0014 
	0.3847 
	0.0107 
	0.0523 
	0.0006 
	
	342 
	60 
	331 
	9 
	329 
	4 
	0.38 
	99.50 

	6
	0.0535 
	0.0017 
	0.3888 
	0.0124 
	0.0527 
	0.0006 
	
	348 
	71 
	333 
	11 
	331 
	4 
	0.43 
	99.36 

	7
	0.0530 
	0.0013 
	0.3877 
	0.0103 
	0.0530 
	0.0006 
	
	330 
	58 
	333 
	9 
	333 
	4 
	0.48 
	99.87 

	8
	0.0544 
	0.0015 
	0.3983 
	0.0122 
	0.0531 
	0.0006 
	
	387 
	63 
	340 
	10 
	334 
	4 
	0.39 
	97.99 

	9
	0.0541 
	0.0014 
	0.3964 
	0.0107 
	0.0532 
	0.0007 
	
	374 
	58 
	339 
	9 
	334 
	4 
	0.39 
	98.51 

	10
	0.0533 
	0.0013 
	0.3908 
	0.0103 
	0.0532 
	0.0006 
	
	342 
	57 
	335 
	9 
	334 
	4 
	0.51 
	99.70 

	11
	0.0532 
	0.0014 
	0.3829 
	0.0103 
	0.0522 
	0.0006 
	
	336 
	58 
	329 
	9 
	328 
	4 
	0.47 
	99.69 

	12
	0.0533 
	0.0015 
	0.3901 
	0.0115 
	0.0531 
	0.0006 
	
	341 
	63 
	334 
	10 
	333 
	4 
	0.40 
	99.70 

	13
	0.0540 
	0.0013 
	0.3941 
	0.0104 
	0.0529 
	0.0006 
	
	371 
	56 
	337 
	9 
	333 
	4 
	0.43 
	98.57 

	14
	0.0524 
	0.0014 
	0.3816 
	0.0103 
	0.0528 
	0.0006 
	
	304 
	59 
	328 
	9 
	332 
	4 
	0.44 
	98.97 

	15
	0.0541 
	0.0014 
	0.3973 
	0.0110 
	0.0533 
	0.0006 
	
	375 
	59 
	340 
	9 
	334 
	4 
	0.34 
	98.47 

	16
	0.0548 
	0.0015 
	0.3998 
	0.0112 
	0.0529 
	0.0006 
	
	403 
	60 
	341 
	10 
	332 
	4 
	0.39 
	97.36 

	17
	0.0531 
	0.0013 
	0.3894 
	0.0103 
	0.0532 
	0.0006 
	
	333 
	57 
	334 
	9 
	334 
	4 
	0.47 
	99.97 

	18
	0.0532 
	0.0017 
	0.3840 
	0.0125 
	0.0524 
	0.0006 
	
	336 
	71 
	330 
	11 
	329 
	4 
	0.36 
	99.75 

	19
	0.0536 
	0.0014 
	0.3950 
	0.0113 
	0.0535 
	0.0006 
	
	353 
	60 
	338 
	10 
	336 
	4 
	0.37 
	99.34 

	20
	0.0546 
	0.0015 
	0.3980 
	0.0113 
	0.0529 
	0.0006 
	
	394 
	60 
	340 
	10 
	332 
	4 
	0.45 
	97.69 

	21
	0.0540 
	0.0014 
	0.3943 
	0.0109 
	0.0529 
	0.0006 
	
	372 
	60 
	338 
	9 
	333 
	4 
	0.40 
	98.51 

	22
	0.0537 
	0.0016 
	0.3843 
	0.0116 
	0.0519 
	0.0006 
	
	359 
	67 
	330 
	10 
	326 
	4 
	0.33 
	98.78 

	23
	0.0539 
	0.0022 
	0.3761 
	0.0155 
	0.0506 
	0.0006 
	
	368 
	90 
	324 
	13 
	318 
	4 
	0.43 
	98.14 

	24
	0.0525 
	0.0014 
	0.3847 
	0.0107 
	0.0532 
	0.0006 
	
	307 
	61 
	330 
	9 
	334 
	4 
	0.43 
	99.00 

	17WAL-35 (39°03'01.97''N，100°54'55.25''E)

	1
	0.0540 
	0.0019 
	0.4141 
	0.0146 
	0.0556 
	0.0006 
	
	371 
	78 
	352 
	12 
	349 
	4 
	0.70 
	99.18 

	2
	0.0539 
	0.0011 
	0.3801 
	0.0084 
	0.0511 
	0.0005 
	
	369 
	47 
	327 
	7 
	321 
	3 
	0.44 
	98.21 

	3
	0.0541 
	0.0018 
	0.4047 
	0.0134 
	0.0542 
	0.0006 
	
	376 
	73 
	345 
	11 
	340 
	4 
	0.77 
	98.66 

	4
	0.0545 
	0.0011 
	0.4187 
	0.0101 
	0.0557 
	0.0006 
	
	392 
	46 
	355 
	9 
	350 
	4 
	0.78 
	98.43 

	5
	0.0537 
	0.0019 
	0.3884 
	0.0155 
	0.0525 
	0.0006 
	
	357 
	79 
	333 
	13 
	330 
	4 
	0.60 
	98.98 

	6
	0.0533 
	0.0009 
	0.3860 
	0.0074 
	0.0525 
	0.0005 
	
	343 
	40 
	331 
	6 
	330 
	3 
	0.45 
	99.49 

	7
	0.0543 
	0.0010 
	0.3872 
	0.0075 
	0.0517 
	0.0005 
	
	385 
	40 
	332 
	6 
	325 
	3 
	0.52 
	97.77 

	8
	0.0544 
	0.0012 
	0.4145 
	0.0102 
	0.0553 
	0.0006 
	
	387 
	49 
	352 
	9 
	347 
	4 
	0.45 
	98.52 

	9
	0.0536 
	0.0012 
	0.4118 
	0.0104 
	0.0557 
	0.0007 
	
	355 
	52 
	350 
	9 
	350 
	4 
	0.61 
	99.81 

	10
	0.0537 
	0.0010 
	0.4019 
	0.0082 
	0.0543 
	0.0006 
	
	358 
	42 
	343 
	7 
	341 
	4 
	0.36 
	99.37 

	11
	0.0544 
	0.0010 
	0.4052 
	0.0081 
	0.0540 
	0.0006 
	
	389 
	41 
	345 
	7 
	339 
	3 
	0.47 
	98.12 

	12
	0.0540 
	0.0009 
	0.4092 
	0.0079 
	0.0549 
	0.0006 
	
	372 
	39 
	348 
	7 
	345 
	4 
	0.40 
	98.97 

	13
	0.0532 
	0.0017 
	0.3982 
	0.0133 
	0.0543 
	0.0006 
	
	338 
	72 
	340 
	11 
	341 
	4 
	0.83 
	99.89 

	14
	0.0538 
	0.0015 
	0.3993 
	0.0118 
	0.0538 
	0.0006 
	
	362 
	64 
	341 
	10 
	338 
	4 
	0.77 
	99.10 

	15
	0.0539 
	0.0015 
	0.4031 
	0.0121 
	0.0542 
	0.0006 
	
	368 
	64 
	344 
	10 
	340 
	4 
	0.72 
	98.97 

	16
	0.1148 
	0.0022 
	0.8279 
	0.0150 
	0.0523 
	0.0006 
	
	1877 
	34 
	612 
	11 
	329 
	4 
	0.71 
	53.65 

	17
	0.1012 
	0.0019 
	0.7985 
	0.0161 
	0.0572 
	0.0006 
	
	1647 
	34 
	596 
	12 
	359 
	4 
	0.70 
	60.18 

	18
	0.1007 
	0.0018 
	0.7743 
	0.0142 
	0.0558 
	0.0006 
	
	1637 
	34 
	582 
	11 
	350 
	4 
	0.59 
	60.08 

	19
	0.0540 
	0.0011 
	0.4125 
	0.0092 
	0.0554 
	0.0006 
	
	372 
	47 
	351 
	8 
	347 
	4 
	0.57 
	99.08 

	20
	0.0548 
	0.0011 
	0.4185 
	0.0087 
	0.0554 
	0.0006 
	
	402 
	44 
	355 
	7 
	348 
	4 
	0.83 
	97.98 

	21
	0.0536 
	0.0009 
	0.3990 
	0.0072 
	0.0540 
	0.0005 
	
	354 
	37 
	341 
	6 
	339 
	3 
	0.64 
	99.42 

	22
	0.2316 
	0.0048 
	1.4733 
	0.0301 
	0.0461 
	0.0005 
	
	3063 
	33 
	919 
	19 
	291 
	3 
	0.95 
	31.62 

	23
	0.0539 
	0.0011 
	0.4137 
	0.0091 
	0.0557 
	0.0006 
	
	367 
	46 
	352 
	8 
	349 
	4 
	0.66 
	99.35 

	24
	0.0539 
	0.0013 
	0.4136 
	0.0113 
	0.0556 
	0.0006 
	
	367 
	56 
	351 
	10 
	349 
	4 
	0.46 
	99.32 

	25
	0.0545 
	0.0016 
	0.4128 
	0.0122 
	0.0549 
	0.0006 
	
	393 
	64 
	351 
	10 
	345 
	4 
	0.60 
	98.19 

	17WAL-39 (38°54'58.69''N，101°10'48.26''E)

	1
	0.0989 
	0.0021 
	0.7583 
	0.0194 
	0.0556 
	0.0006 
	
	1603 
	40 
	573 
	15 
	349 
	4 
	0.57 
	60.89 

	2
	0.0542 
	0.0012 
	0.4006 
	0.0094 
	0.0536 
	0.0006 
	
	380 
	49 
	342 
	8 
	337 
	4 
	0.45 
	98.38 

	3
	0.0540 
	0.0024 
	0.3962 
	0.0175 
	0.0532 
	0.0007 
	
	373 
	99 
	339 
	15 
	334 
	4 
	0.86 
	98.54 

	4
	0.0534 
	0.0011 
	0.3931 
	0.0085 
	0.0534 
	0.0006 
	
	344 
	45 
	337 
	7 
	336 
	4 
	0.47 
	99.68 

	5
	0.0541 
	0.0015 
	0.3947 
	0.0114 
	0.0529 
	0.0006 
	
	377 
	62 
	338 
	10 
	332 
	3 
	0.54 
	98.33 

	6
	0.0538 
	0.0010 
	0.3931 
	0.0077 
	0.0529 
	0.0006 
	
	365 
	42 
	337 
	7 
	333 
	4 
	0.74 
	98.80 

	7
	0.0529 
	0.0014 
	0.3832 
	0.0107 
	0.0526 
	0.0006 
	
	323 
	62 
	329 
	9 
	330 
	3 
	0.57 
	99.72 

	8
	0.5128 
	0.0083 
	3.8537 
	0.0786 
	0.0545 
	0.0008 
	
	4278 
	24 
	1604 
	33 
	342 
	5 
	0.53 
	21.33 

	9
	0.0535 
	0.0014 
	0.3905 
	0.0104 
	0.0529 
	0.0006 
	
	350 
	57 
	335 
	9 
	333 
	4 
	0.43 
	99.33 

	10
	0.0541 
	0.0015 
	0.3953 
	0.0115 
	0.0530 
	0.0006 
	
	377 
	62 
	338 
	10 
	333 
	3 
	0.58 
	98.34 

	11
	0.1120 
	0.0046 
	0.8336 
	0.0399 
	0.0540 
	0.0007 
	
	1832 
	74 
	616 
	29 
	339 
	4 
	0.53 
	55.07 

	12
	0.0537 
	0.0012 
	0.3912 
	0.0094 
	0.0528 
	0.0006 
	
	360 
	50 
	335 
	8 
	332 
	4 
	0.50 
	98.94 

	13
	0.0546 
	0.0018 
	0.3938 
	0.0136 
	0.0523 
	0.0005 
	
	398 
	75 
	337 
	12 
	328 
	3 
	0.48 
	97.42 

	14
	0.0536 
	0.0014 
	0.3986 
	0.0112 
	0.0539 
	0.0006 
	
	356 
	60 
	341 
	10 
	338 
	4 
	0.55 
	99.35 

	15
	0.0536 
	0.0012 
	0.3963 
	0.0118 
	0.0537 
	0.0007 
	
	353 
	53 
	339 
	10 
	337 
	4 
	1.03 
	99.39 

	16
	0.4451 
	0.0072 
	3.1035 
	0.0570 
	0.0506 
	0.0006 
	
	4069 
	24 
	1434 
	26 
	318 
	4 
	0.45 
	22.18 

	17
	0.0836 
	0.0028 
	0.5954 
	0.0202 
	0.0516 
	0.0005 
	
	1284 
	64 
	474 
	16 
	325 
	3 
	0.42 
	68.42 

	18
	0.0548 
	0.0016 
	0.3956 
	0.0122 
	0.0524 
	0.0006 
	
	402 
	67 
	338 
	10 
	329 
	4 
	0.59 
	97.27 

	19
	0.0533 
	0.0014 
	0.3877 
	0.0107 
	0.0527 
	0.0006 
	
	343 
	59 
	333 
	9 
	331 
	3 
	0.53 
	99.56 

	20
	0.0541 
	0.0026 
	0.3868 
	0.0189 
	0.0518 
	0.0006 
	
	376 
	108 
	332 
	16 
	326 
	4 
	0.65 
	98.11 

	21
	0.4137 
	0.0067 
	2.7632 
	0.0488 
	0.0484 
	0.0005 
	
	3960 
	24 
	1346 
	24 
	305 
	3 
	0.52 
	22.66 

	22
	0.0543 
	0.0014 
	0.3940 
	0.0106 
	0.0527 
	0.0005 
	
	382 
	58 
	337 
	9 
	331 
	3 
	0.59 
	98.07 

	23
	0.0530 
	0.0010 
	0.3810 
	0.0076 
	0.0521 
	0.0005 
	　
	330 
	42 
	328 
	7 
	327 
	3 
	0.64 
	99.89 


Supplementary Table S3. The whole-rock Sr–Nd isotopic compositions of the late Early Carboniferous plutons in the southwestern Alxa Block.
	Sample
	17WAL-07
	17WAL-35
	17WAL-39

	Age (Ma)
	332
	326
	332

	Rb (ppm)
	183.0 
	66.5 
	145.0 

	Sr (ppm)
	39.8 
	918.0 
	107.0 

	(87Rb/86Sr)s
	13.304823 
	0.209614 
	3.921257 

	(87Sr/86Sr)s
	0.762943 
	0.706075 
	0.736194 

	error(2σ)
	0.000015
	0.000014
	0.000013

	(87Sr/86Sr)t
	0.700128 
	0.705102 
	0.717670 

	Sm (ppm)
	10.30
	3.76
	8.38

	Nd (ppm)
	47.30
	28.50
	46.80

	(147Sm/144Nd)s
	0.132535 
	0.080296 
	0.108981 

	(143Nd/144Nd)s
	0.512507 
	0.511529 
	0.511943 

	error(2σ)
	0.000012 
	0.000009 
	0.000005 

	(143Nd/144Nd)t
	0.512219 
	0.511358 
	0.511706 

	εNd(t)
	0.16 
	-16.80 
	-9.85 

	TDM (Ma)
	1207 
	1847 
	1752 

	TDM2 (Ma)
	1077 
	2446 
	1889 

	ƒSm/Nd
	-0.33 
	-0.59 
	-0.45 


Notes: (1) s refers to sample, t refers to initial value at time t; (2) initial values were calculated by the LA-ICP-MS zircon U–Pb age; (3) (87Sr/86Sr)t = (87Sr/86Sr)s - (87Rb/86Sr)s × (eλt - 1), λ = 1.42 × 10-11/y; (143Nd/144Nd)t = (143Nd/144Nd)s - (147Sm/144Nd)s × (eλt - 1), λ = 6.54 × 10-12/y; εNd(t) = [(143Nd/144Nd)t/(143Nd/144Nd)CHUR,,t – 1] × 10000.
