附表1 星星峡－红柳井地区二叠纪花岗质岩石主量、微量元素分析结果
Table 1 Major (wt.%) and trace (10-6) elements compositions of Permian granitoids in the Xingxingxia-Hongliujing area
	no.
	13-33
	13-35
	13-36
	13-20
	23-1
	23-2
	26-3
	no.
	13-33
	13-35
	13-36
	13-20
	23-1-1
	23-1-2
	26-3

	SiO2
	74.35 
	71.32 
	75.39 
	75.80 
	74.02 
	75.06 
	76.35 
	Pr
	4.20 
	4.47 
	3.37 
	6.40 
	13.97 
	8.46 
	4.65 

	TiO2
	0.25 
	0.27 
	0.02 
	0.10 
	0.41 
	0.31 
	0.29 
	Sr
	342.90 
	403.00 
	52.30 
	56.30 
	164.70 
	95.40 
	130.00 

	Al2O3
	12.26 
	13.13 
	12.65 
	11.65 
	11.82 
	11.05 
	11.23 
	Nd
	16.82 
	15.81 
	11.30 
	21.50 
	51.62 
	29.58 
	15.37 

	Fe2O3T
	2.84 
	3.13 
	1.22 
	2.11 
	2.75 
	2.75 
	1.56 
	Zr
	124.61 
	126.89 
	50.77 
	93.45 
	285.49 
	184.95 
	103.29 

	Fe2O3
	0.24 
	0.24 
	0.04 
	0.34 
	0.79 
	0.79 
	0.53 
	Hf
	4.22 
	3.46 
	4.02 
	3.34 
	7.80 
	6.94 
	3.23 

	FeO
	2.34 
	2.60 
	1.06 
	1.59 
	1.76 
	1.76 
	0.93 
	Sm
	3.25 
	2.32 
	3.71 
	4.70 
	9.42 
	4.56 
	2.24 

	MnO
	0.04 
	0.05 
	0.14 
	0.05 
	0.07 
	0.06 
	0.03 
	Eu
	0.86 
	0.80 
	0.20 
	0.42 
	1.37 
	0.83 
	0.56 

	MgO
	0.57 
	1.00 
	0.10 
	0.19 
	0.34 
	0.23 
	0.19 
	Gd
	2.96 
	1.81 
	3.89 
	4.33 
	7.01 
	4.60 
	1.84 

	CaO
	2.29
	3.81 
	0.57 
	0.76 
	1.18 
	1.12 
	1.12 
	Tb
	0.42 
	0.25 
	0.76 
	0.78 
	1.08 
	0.73 
	0.27 

	Na2O
	4.81 
	3.88 
	3.37 
	3.39 
	4.29 
	3.65 
	3.66 
	Dy
	2.36 
	1.26 
	5.70 
	5.12 
	6.15 
	4.60 
	1.51 

	K2O
	1.52 
	1.79 
	5.81 
	5.08 
	4.33 
	4.59 
	4.18 
	Y
	11.00 
	5.82 
	26.60 
	25.60 
	30.30 
	25.74 
	7.56 

	P2O5
	0.07 
	0.10 
	0.07 
	0.04 
	0.07 
	0.06 
	0.06 
	Ho
	0.43 
	0.23 
	1.11 
	1.06 
	1.18 
	0.94 
	0.29 

	DI
	84.78
	76.57
	95.36
	93.78
	92.62
	93.24
	94.53
	Er
	1.20 
	0.69 
	3.60 
	3.25 
	3.58 
	3.04 
	0.90 

	Rb
	61.65 
	68.67 
	324.00 
	276.30 
	126.30 
	180.90 
	114.30 
	Tm
	0.16 
	0.09 
	0.56 
	0.50 
	0.52 
	0.51 
	0.13 

	Th
	5.70 
	5.42 
	12.60 
	23.50 
	10.77 
	19.42 
	17.09 
	Yb
	0.97 
	0.65 
	4.19 
	3.23 
	3.52 
	3.96 
	0.93 

	U
	1.10 
	1.15 
	2.77 
	3.05 
	1.90 
	4.31 
	1.87 
	Lu
	0.13 
	0.10 
	0.52 
	0.50 
	0.51 
	0.62 
	0.14 

	Nb
	3.46 
	6.99 
	14.59 
	18.39 
	29.20 
	20.08 
	9.65 
	Co
	4.40 
	6.79 
	0.77 
	1.16 
	2.68 
	2.17 
	1.91 

	Ta
	0.32 
	0.71 
	1.32 
	1.56 
	2.30 
	2.36 
	0.97 
	Ni
	4.40 
	6.46 
	1.84 
	1.94 
	4.50 
	2.99 
	5.02 

	La
	15.23 
	20.34 
	11.20 
	26.30 
	57.23 
	37.01 
	28.88 
	Ga
	20.03 
	19.95 
	18.80 
	18.15 
	21.83 
	20.25 
	25.10 

	Ce
	31.72 
	38.35 
	27.56 
	54.86 
	114.66 
	72.50 
	45.89 
	Cr 
	13.15 
	10.70 
	5.29 
	5.08 
	7.34 
	6.99 
	6.15 

	Pb
	12.98 
	12.85 
	42.30 
	39.82 
	20.66 
	21.67 
	32.00 
	V
	35.85 
	38.36 
	5.03 
	7.23 
	17.20 
	12.50 
	9.14 


注：分异指数（DI）=Qz+Or+Ab+Ne+Lc+Kp

附表2 星星峡－红柳井地区二叠纪花岗质岩石锆石微量元素分析结果
Table 1 Trace (10-6) elements compositions of zircons from Permian granitoids in the Xingxingxia-Hongliujing area
	测点号
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu

	13-20

	4
	0.04 
	28.61 
	0.13 
	2.51 
	5.21 
	0.99 
	27.49 
	9.46 
	111.57 
	42.92 
	198.18 
	43.82 
	426.35 
	78.66 

	5
	0.02 
	4.62 
	0.05 
	1.13 
	2.95 
	0.12 
	20.01 
	7.99 
	102.22 
	40.01 
	187.99 
	42.93 
	434.63 
	77.66 

	6
	0.16 
	35.67 
	0.29 
	3.75 
	6.91 
	1.02 
	34.46 
	11.97 
	139.16 
	52.64 
	231.26 
	50.04 
	474.03 
	86.88 

	7
	0.05 
	12.35 
	0.14 
	2.50 
	5.72 
	0.60 
	28.10 
	9.92 
	118.81 
	44.57 
	202.60 
	45.63 
	445.83 
	81.80 

	9
	1.92 
	29.05 
	1.47 
	12.89 
	15.34 
	0.83 
	64.52 
	21.25 
	232.52 
	83.61 
	354.89 
	76.81 
	714.78 
	125.60 

	10
	0.43 
	37.19 
	0.51 
	7.20 
	11.79 
	1.81 
	58.40 
	18.29 
	208.83 
	78.35 
	334.67 
	70.37 
	660.42 
	121.00 

	11
	0.03 
	39.85 
	0.19 
	3.49 
	6.92 
	1.14 
	34.52 
	11.60 
	134.77 
	50.47 
	224.52 
	49.07 
	456.75 
	82.57 

	12
	0.03 
	42.10 
	0.29 
	4.79 
	8.91 
	1.34 
	43.55 
	14.90 
	172.55 
	64.22 
	284.65 
	61.31 
	588.57 
	104.37 

	13
	0.03 
	35.83 
	0.15 
	2.63 
	6.25 
	1.09 
	35.63 
	12.22 
	147.97 
	60.16 
	277.93 
	63.45 
	621.25 
	115.60 

	15
	3.19 
	63.03 
	1.83 
	12.68 
	14.00 
	1.71 
	57.86 
	19.73 
	216.35 
	75.23 
	312.29 
	66.13 
	606.78 
	106.86 

	17
	0.01 
	21.34 
	0.12 
	2.48 
	5.01 
	0.56 
	27.00 
	9.16 
	104.66 
	40.13 
	182.74 
	40.81 
	394.34 
	73.70 

	18
	0.68 
	15.81 
	0.43 
	5.14 
	8.49 
	0.68 
	38.28 
	12.96 
	144.09 
	52.09 
	233.45 
	51.28 
	483.78 
	87.92 

	19
	1.55 
	28.25 
	0.94 
	7.49 
	12.79 
	1.32 
	68.42 
	23.71 
	286.11 
	107.55 
	468.56 
	104.28 
	981.75 
	171.79 

	20
	5.60 
	38.71 
	2.88 
	16.63 
	11.12 
	1.20 
	40.22 
	12.78 
	150.78 
	55.97 
	247.91 
	55.99 
	531.39 
	98.21 

	21
	0.48 
	43.86 
	0.66 
	8.31 
	14.72 
	1.81 
	71.42 
	22.52 
	261.63 
	94.35 
	413.65 
	88.76 
	826.36 
	144.64 

	23
	0.02 
	21.04 
	0.26 
	4.75 
	8.77 
	1.43 
	40.87 
	13.59 
	159.33 
	58.59 
	255.96 
	56.06 
	532.67 
	95.86 

	25
	0.01 
	17.87 
	0.14 
	3.11 
	6.58 
	0.85 
	34.33 
	12.08 
	141.79 
	52.46 
	232.22 
	51.82 
	503.34 
	90.88 

	23-1

	4
	0.78 
	134.93 
	0.94 
	8.91 
	10.42 
	3.43 
	49.53 
	16.16 
	199.91 
	77.66 
	354.94 
	81.47 
	827.00 
	147.98 

	5
	11.87 
	134.22 
	10.45 
	53.75 
	28.21 
	5.61 
	51.59 
	14.59 
	147.90 
	48.43 
	207.59 
	45.30 
	453.76 
	88.63 

	6
	11.96 
	174.29 
	5.68 
	30.44 
	16.06 
	4.23 
	54.88 
	17.47 
	194.57 
	71.64 
	316.49 
	71.70 
	711.85 
	124.52 

	7
	36.56 
	220.99 
	15.47 
	73.01 
	22.00 
	4.35 
	54.77 
	15.21 
	168.40 
	59.75 
	260.98 
	55.29 
	522.65 
	89.57 

	9
	26.18 
	364.17 
	27.21 
	141.12 
	75.81 
	13.85 
	130.11 
	34.87 
	334.63 
	108.53 
	450.67 
	95.74 
	919.70 
	148.80 

	10
	1.45 
	144.96 
	0.66 
	6.03 
	9.18 
	1.92 
	49.51 
	18.51 
	211.11 
	79.11 
	336.75 
	72.05 
	689.96 
	112.86 

	11
	36.07 
	463.29 
	20.38 
	108.52 
	55.50 
	14.65 
	146.12 
	39.90 
	404.18 
	135.17 
	561.32 
	115.35 
	1096.95 
	176.29 

	12
	153.86 
	750.30 
	85.09 
	426.33 
	137.48 
	27.52 
	166.86 
	39.12 
	335.73 
	101.71 
	426.27 
	92.58 
	935.09 
	159.52 

	13
	8.65 
	154.93 
	2.81 
	14.75 
	8.12 
	2.25 
	34.98 
	12.35 
	147.55 
	60.19 
	279.12 
	67.77 
	695.50 
	121.79 


附表3 星星峡－红柳井地区二叠纪花岗质岩石锆石U-Pb测年分析结果
Table 3 Results of zircon U-Pb dating for Permian granitoids in the Xingxingxia-Hongliujing area
	测点号
	Th
	U
	同位素比值
	
年龄（Ma）

	
	(ppm)
	(ppm)
	207Pb/206Pb
	±1σ
	207Pb/235U
	±1σ
	206Pb/238U
	±1σ
	208Pb/232Th
	±1σ
	207Pb/206Pb
	±1σ
	207Pb/235U
	±1σ
	206Pb/238U
	±1σ
	208Pb/232Th
	±1σ

	二长花岗岩13-20，平均年龄273.3 ± 1.9 Ma（MSWD=0.82，n=19）

	13-20-1
	342 
	569 
	0.0700
	0.0013
	1.4403
	0.0321
	0.1494
	0.0022
	0.0419
	0.0016
	928 
	32 
	906 
	13 
	898 
	12 
	829 
	30 

	13-20-4
	187 
	735 
	0.0513
	0.0012
	0.3038
	0.0083
	0.0429
	0.0005
	0.0128
	0.0004
	254 
	56 
	269 
	6 
	271 
	3 
	257 
	8 

	13-20-5
	689 
	897 
	0.0520
	0.0008
	0.3202
	0.0059
	0.0447
	0.0006
	0.0141
	0.0004
	287 
	35 
	282 
	5 
	282 
	4 
	282 
	9 

	13-20-6
	311 
	762 
	0.0527
	0.0009
	0.3124
	0.0063
	0.0430
	0.0007
	0.0128
	0.0004
	317 
	45 
	276 
	5 
	272 
	4 
	258 
	8 

	13-20-7
	907 
	1320 
	0.0529
	0.0010
	0.3157
	0.0064
	0.0433
	0.0006
	0.0131
	0.0004
	328 
	43 
	279 
	5 
	273 
	4 
	263 
	8 

	13-20-9
	715 
	764 
	0.0530
	0.0008
	0.3113
	0.0052
	0.0427
	0.0007
	0.0126
	0.0004
	328 
	33 
	275 
	4 
	270 
	4 
	252 
	8 

	13-20-10
	698 
	909 
	0.0551
	0.0012
	0.3279
	0.0099
	0.0430
	0.0006
	0.0125
	0.0005
	417 
	50 
	288 
	8 
	271 
	4 
	252 
	10 

	13-20-11
	692 
	905 
	0.0533
	0.0011
	0.3266
	0.0083
	0.0444
	0.0007
	0.0131
	0.0005
	343 
	46 
	287 
	6 
	280 
	4 
	263 
	9 

	13-20-12
	378 
	662 
	0.0531
	0.0010
	0.3155
	0.0088
	0.0431
	0.0009
	0.0130
	0.0005
	332 
	36 
	279 
	7 
	272 
	6 
	261 
	11 

	13-20-13
	1335 
	1242 
	0.0523
	0.0014
	0.3106
	0.0096
	0.0431
	0.0006
	0.0127
	0.0004
	298 
	66 
	275 
	7 
	272 
	4 
	255 
	9 

	13-20-15
	318 
	659 
	0.0563
	0.0010
	0.3358
	0.0069
	0.0432
	0.0006
	0.0099
	0.0003
	461 
	34 
	294 
	5 
	273 
	4 
	199 
	6 

	13-20-17
	403 
	890 
	0.0518
	0.0012
	0.3071
	0.0073
	0.0430
	0.0005
	0.0131
	0.0004
	276 
	47 
	272 
	6 
	271 
	3 
	263 
	8 

	13-20-18
	711 
	1370 
	0.0524
	0.0010
	0.3115
	0.0075
	0.0430
	0.0006
	0.0121
	0.0004
	302 
	44 
	275 
	6 
	271 
	4 
	244 
	8 

	13-20-19
	320 
	528 
	0.0532
	0.0008
	0.3177
	0.0067
	0.0433
	0.0006
	0.0131
	0.0005
	345 
	37 
	280 
	5 
	273 
	4 
	262 
	9 

	13-20-20
	919 
	1156 
	0.0538
	0.0013
	0.3178
	0.0071
	0.0430
	0.0006
	0.0135
	0.0005
	361 
	54 
	280 
	6 
	271 
	4 
	270 
	9 

	13-20-21
	426 
	647 
	0.0537
	0.0009
	0.3207
	0.0067
	0.0433
	0.0007
	0.0134
	0.0005
	361 
	37 
	283 
	5 
	273 
	4 
	268 
	9 

	13-20-22
	354 
	637 
	0.0693
	0.0014
	1.1165
	0.0424
	0.1167
	0.0037
	0.0397
	0.0015
	909 
	42 
	761 
	20 
	711 
	22 
	786 
	30 

	13-20-23
	342 
	569 
	0.0521
	0.0013
	0.3149
	0.0104
	0.0437
	0.0009
	0.0139
	0.0006
	300 
	54 
	278 
	8 
	276 
	5 
	278 
	11 

	13-20-24
	187 
	735 
	0.0712
	0.0009
	1.3720
	0.0222
	0.1397
	0.0020
	0.0426
	0.0017
	965 
	26 
	877 
	10 
	843 
	11 
	843 
	33 

	13-20-25
	689 
	897 
	0.0527
	0.0012
	0.3228
	0.0084
	0.0444
	0.0007
	0.0142
	0.0006
	317 
	52 
	284 
	6 
	280 
	4 
	286 
	12 

	二长花岗岩23-1，平均年龄273.4 ± 3.4 Ma（MSWD=1.2，n=9）

	23-1-1
	498 
	407 
	0.0700
	0.0013
	1.4403
	0.0321
	0.1494
	0.0022
	0.0419
	0.0016
	927 
	24 
	906 
	13 
	898 
	12 
	829 
	30 

	23-1-4
	466 
	536 
	0.0513
	0.0012
	0.3038
	0.0083
	0.0429
	0.0005
	0.0128
	0.0004
	254 
	41 
	269 
	6 
	271 
	3 
	257 
	8 

	23-1-5
	715 
	407 
	0.0520
	0.0008
	0.3202
	0.0059
	0.0447
	0.0006
	0.0141
	0.0005
	286 
	20 
	282 
	5 
	282 
	4 
	282 
	9 

	23-1-6
	379 
	230 
	0.0527
	0.0009
	0.3124
	0.0063
	0.0430
	0.0007
	0.0128
	0.0004
	317 
	21 
	276 
	5 
	272 
	4 
	258 
	8 

	23-1-7
	1147 
	534 
	0.0529
	0.0010
	0.3157
	0.0064
	0.0433
	0.0006
	0.0131
	0.0004
	326 
	22 
	279 
	5 
	273 
	4 
	263 
	8 

	23-1-9
	548 
	386 
	0.0530
	0.0008
	0.3113
	0.0052
	0.0427
	0.0007
	0.0126
	0.0004
	329 
	17 
	275 
	4 
	269 
	4 
	252 
	8 

	23-1-10
	1517 
	612 
	0.0551
	0.0012
	0.3279
	0.0099
	0.0430
	0.0006
	0.0125
	0.0005
	415 
	42 
	288 
	8 
	271 
	4 
	252 
	10 

	23-1-11
	1568 
	1027 
	0.0533
	0.0011
	0.3266
	0.0083
	0.0444
	0.0007
	0.0131
	0.0005
	341 
	31 
	287 
	6 
	280 
	4 
	263 
	9 

	23-1-12
	460 
	385 
	0.0531
	0.0010
	0.3155
	0.0088
	0.0431
	0.0009
	0.0130
	0.0005
	331 
	30 
	278 
	7 
	272 
	6 
	261 
	10 

	23-1-13
	498 
	407 
	0.0523
	0.0014
	0.3107
	0.0096
	0.0431
	0.0007
	0.0127
	0.0004
	298 
	43 
	275 
	7 
	272 
	4 
	255 
	9 




