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Table S1. EMPA data of the apatite in the Yamansu deposit. 

Sample Na2O  Cr2O3  K2O   MgO   SiO2  MnO   P2O5 Al2O3  FeO   NiO   CaO   TiO2  F*     Cl*    O* OH* Total  XF* 
Y6104-5-AP-1  0.02  0.00  0.00  0.00  0.06  0.01  43.04  0.02  0.00  0.05  56.52  0.01  3.95  0.22  1.71  1.82  102.18  0.95 
Y6104-5-AP-2  0.00  0.00  0.00  0.01  0.05  0.03  43.26  0.01  0.07  0.00  56.08  0.00  3.57  0.05  1.52  1.61  101.63  0.99 
Y6104-5-AP-3  0.00  0.02  0.00  0.00  0.05  0.00  43.31  0.01  0.06  0.00  55.71  0.00  3.63  0.08  1.55  1.64  101.33  0.98 

Y6104-10-AP-1  0.00  0.00  0.00  0.00  0.12  0.02  42.96  0.02  0.10  0.01  55.09  0.00  3.32  0.16  1.44  1.52  100.38  0.95 
Y6104-10-AP-2  0.00  0.01  0.00  0.00  0.09  0.05  42.71  0.03  0.12  0.00  55.30  0.05  3.24  0.05  1.38  1.46  100.29  0.98 
Y6104-10-AP-3  0.00  0.00  0.00  0.00  0.14  0.02  42.79  0.07  0.17  0.00  55.12  0.00  3.37  0.07  1.43  1.52  100.32  0.98 
Y6104-11-AP-1  0.02  0.00  0.00  0.00  0.12  0.01  42.86  0.07  0.20  0.02  56.05  0.00  3.47  0.19  1.50  1.60  101.50  0.95 
Y6104-11-AP-2  0.00  0.00  0.00  0.02  0.15  0.00  42.42  0.08  0.21  0.00  55.65  0.02  3.68  0.19  1.59  1.69  100.83  0.95 
Y6104-11-AP-3  0.00  0.00  0.00  0.00  0.06  0.01  43.43  0.00  0.04  0.00  56.38  0.02  3.47  0.18  1.50  1.59  102.10  0.95 
Y6104-11-AP-4  0.00  0.00  0.00  0.00  0.05  0.00  42.63  0.02  0.07  0.00  55.81  0.02  3.55  0.28  1.56  1.65  100.88  0.93 
Y7729-1-AP1 0.08  0.02  0.00  0.00  0.12  0.05  40.78  0.01  0.19  0.00  57.52  0.01  3.06  0.09  1.02  1.12  104.08  0.97 
Y7729-1-AP2 0.08  0.04  0.03  0.00  0.16  0.00  38.84  0.01  0.09  0.00  57.21  0.00  3.11  0.12  1.17  1.03  101.90  0.96 

Note: * represents the calculated value. 

Table S2. EMPA data of the tourmaline in the Yamansu deposit. 

Sample  SiO2    TiO2   Al2O3  Cr2O3  FeOT   MgO   CaO   MnO   Na2O  K2O   NiO   H2O* B2O3* Li2O* Total* 
Y6104-5- TUR -1  33.09  0.33  20.91  0.00  14.53  8.38  2.51  0.01  1.45  0.06  0.02  3.24  9.39  0.00  93.92  
Y6104-11-TUR-1  35.91  0.41  23.91  0.00  13.82  8.85  2.76  0.01  1.45  0.06  0.00  3.52  10.21  0.00  100.90  
Y6104-11-TUR-2  36.34  0.28  24.60  0.00  11.00  9.93  2.76  0.00  1.41  0.06  0.00  3.55  10.28  0.01  100.21  
Y6104-11-TUR-3  35.83  0.48  22.61  0.01  13.35  9.36  2.92  0.02  1.35  0.04  0.03  3.47  10.07  0.00  99.53  
Y7729-5-TUR-1  35.28  0.43  26.18  0.01  7.31  10.51  3.24  0.04  1.24  0.03  0.01  3.52  10.21  0.00  98.01  
Y7729-5-TUR-2  35.07  0.44  27.02  0.00  7.52  10.03  3.10  0.01  1.26  0.06  0.00  3.53  10.24  0.00  98.31  
Y7729-5-TUR-3  35.63  0.46  26.95  0.03  7.62  10.32  3.12  0.02  1.30  0.17  0.00  3.58  10.37  0.00  99.56  
Y7729-5-TUR-4  36.94  0.52  24.75  0.06  8.82  9.94  3.61  0.01  1.00  0.02  0.02  3.59  10.39  0.50  100.15  

Y7729-5-TUR-H1  36.46  0.16  27.52  0.09  5.43  9.89  1.78  0.00  1.80  0.48  0.02  3.82  10.17  0.00  97.61  
Y7729-5-TUR-H2  36.76  0.28  27.00  0.05  6.16  9.99  2.38  0.00  1.67  0.04  0.02  3.84  10.23  0.00  98.40  
Y7729-5-TUR-B1  36.05  0.50  24.31  0.08  7.82  10.40  3.28  0.00  0.98  0.50  0.00  3.51  10.18  0.40  98.01  
Y7729-5-TUR-B2  35.52  0.54  24.89  0.05  8.30  9.75  3.44  0.04  1.00  0.03  0.02  3.49  10.12  0.28  97.46  

Note: * represents the calculated value. 
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Table S3. EMPA data of the different generations of garnet in the Yamansu deposit. 

Sample Generation SiO2 TiO2 Al2O3 Cr2O3 *Fe2O3 *FeO FeOT   MnO MgO NiO CaO Total And Gro Pyr 
Y7729-1-H1.1  Grt1 37.86  0.06  14.35  0.00  7.95  3.19  10.35  0.78  0.06  0.00  33.98  98.23  26.13  71.69  2.18  
Y7729-1-H1.2 Grt1 37.80  0.58  14.92  0.01  7.93  2.61  9.75  0.83  0.05  0.02  34.07  98.81  25.33  72.42  2.25  
Y7729-1-H1.3 Grt1 37.96  0.10  14.65  0.06  7.95  2.63  9.79  0.83  0.04  0.00  33.80  98.01  25.68  71.97  2.35  
Y7729-1-H1.4 Grt1 36.83  0.10  9.70  0.01  14.34  4.92  18.09  0.48  0.03  0.04  33.49  99.93  49.05  49.55  1.40  
Y7729-1-H2.1  Grt1 36.77  0.06  7.94  0.00  15.74  4.20  18.36  0.40  0.00  0.00  33.48  98.58  55.86  43.07  1.08  
Y7729-1-H2.2 Grt1 36.56  0.07  8.50  0.04  15.63  5.66  19.72  0.36  0.02  0.03  32.73  99.59  53.91  44.95  1.14  
Y7729-1-H2.3 Grt1 36.79  0.47  13.85  0.04  10.06  3.96  13.28  0.64  0.09  0.01  34.07  99.97  32.26  65.75  1.98  
Y7729-1-HD1  Grt1 36.62  0.03  7.99  0.01  16.26  5.38  20.19  0.40  0.02  0.00  33.22  99.93  56.80  42.04  1.17  
Y7729-1-HD2  Grt1 37.16  0.01  13.29  0.00  10.01  3.90  12.90  0.55  0.03  0.02  33.34  98.30  32.46  66.08  1.45  
Y7729-1-HD3 Grt1 37.69  0.00  13.52  0.02  9.91  3.50  12.42  0.58  0.02  0.02  33.97  99.23  31.87  66.57  1.56  
Y7729-1-HD4 Grt1 37.75  0.04  12.48  0.00  10.71  3.54  13.18  0.55  0.03  0.01  33.74  98.85  35.40  63.10  1.50  
Y7729-1-HD5 Grt1 35.56  0.00  0.02  0.00  24.93  4.68  27.12  0.23  0.04  0.00  33.91  99.38  99.86  0.00  0.14  
Y7729-1-HD6 Grt1 35.52  0.00  0.08  0.00  24.87  5.51  27.89  0.26  0.08  0.00  33.18  99.50  99.48  0.00  0.52  
Y7729-1-HD7 Grt1 35.52  0.00  0.01  0.02  24.62  5.75  27.91  0.23  0.23  0.00  32.52  98.89  99.84  0.00  0.16  
Y7729-1-B1.1  Grt1 36.70  0.00  2.27  0.03  22.02  2.74  21.75  0.22  0.06  0.00  32.47  96.50  84.83  14.00  1.16  
Y7729-1-B1.2 Grt1 34.72  0.00  0.48  0.06  24.47  6.20  26.32  0.16  0.07  0.03  32.25  98.43  96.66  2.23  1.12  
Y7729-1-B2.1  Grt1 36.53  0.01  0.00  0.06  23.98  5.99  27.57  0.26  0.03  0.00  32.34  99.21  99.69  0.00  0.31  

Y7729-1-GRT1 Grt1 36.09  0.00  0.02  0.00  22.74  6.06  29.22  0.27  0.07  0.00  33.77  99.00  99.88  0.00  0.12  
Y7729-1-GRT2 Grt1 36.37  0.00  0.01  0.02  22.66  6.09  29.17  0.29  0.05  0.00  33.78  99.26  99.85  0.00  0.15  

Y7730-13-1 Grt1 35.97  0.02  6.12  0.00  18.71  4.24  21.08  0.38  0.05  0.06  34.17  99.72  66.12  32.65  1.23  
Y7730-13-2 Grt1 34.88  0.00  0.35  0.04  25.25  5.82  28.64  0.30  0.17  0.03  33.11  99.96  97.68  0.39  1.93  
Y6104-4-1 Grt1 35.54  0.13  0.95  0.01  23.24  6.09  27.01  0.47  0.18  0.00  31.73  98.34  93.95  3.65  2.40  
Y6104-4-2 Grt1 35.64  0.11  0.87  0.02  23.64  6.43  27.71  0.41  0.20  0.00  31.84  99.18  94.43  3.19  2.38  

Y5817-5-Grt-1  Grt2 37.51  0.47  10.38  0.01  13.05  3.89  15.64  0.52  0.13  0.00  33.61  99.57  44.53  53.52  1.94  
Y5817-5-Grt-2  Grt2 37.31  1.06  11.51  0.01  11.39  3.42  13.67  0.62  0.20  0.00  33.40  98.91  38.71  58.80  2.49  
Y5817-5-Grt-3  Grt2 37.30  1.16  8.55  0.01  14.78  4.25  17.65  0.51  0.12  0.00  33.28  99.95  52.46  45.59  1.96  
Y5817-5-Grt-4  Grt2 37.23  1.16  8.45  0.00  14.59  4.22  17.35  0.52  0.12  0.02  33.05  99.36  52.43  45.60  1.97  
Y5817-5-Grt-5  Grt2 37.63  0.28  9.80  0.00  13.30  4.67  16.64  0.51  0.06  0.00  32.77  99.02  46.43  51.94  1.63  
Y5817-5-Grt-6  Grt2 35.52  0.02  1.00  0.00  23.34  5.94  26.94  0.34  0.16  0.00  32.09  98.41  93.73  4.42  1.85  
Y5817-5-Grt-7  Grt2 37.08  0.14  7.37  0.01  16.17  4.98  19.52  0.46  0.07  0.00  32.74  99.01  58.31  40.09  1.60  
Y5817-5-Grt-8  Grt2 36.18  0.00  1.90  0.02  22.31  5.87  25.95  0.30  0.09  0.03  32.38  99.08  88.16  10.42  1.41  

Y5818-3-GRT-1  Grt2 35.60  0.71  2.31  0.09  21.68  5.71  25.22  0.22  0.01  0.00  32.51  98.84  85.36  13.55  1.09  
Y5818-3-GRT-2  Grt2 36.85  0.14  7.08  0.00  16.84  4.56  19.72  0.43  0.05  0.01  33.38  99.34  60.31  38.29  1.39  
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Y5818-3-GRT-3  Grt2 35.47  0.01  0.23  0.00  23.87  6.63  28.10  0.26  0.08  0.00  31.46  98.01  98.49  0.27  1.24  
Y5818-3-GRT-4  Grt2 36.95  0.18  6.02  0.01  18.09  4.89  21.16  0.38  0.05  0.00  33.40  99.97  65.71  32.94  1.35  
Y5818-3-GRT-5  Grt2 37.19  0.06  8.65  0.00  15.01  4.39  17.90  0.43  0.02  0.00  33.43  99.18  52.55  46.23  1.22  
Y5818-3-GRT-6  Grt2 36.20  0.00  3.13  0.00  21.34  5.36  24.57  0.28  0.01  0.00  33.18  99.50  81.32  17.84  0.84  
Y5818-3-GRT-7  Grt2 36.59  0.00  5.65  0.00  18.16  5.07  21.42  0.35  0.03  0.00  32.84  98.70  67.23  31.67  1.10  
Y5818-3-GRT-8  Grt2 36.43  0.00  4.05  0.05  20.28  5.19  23.44  0.46  0.03  0.00  33.13  99.61  76.04  22.34  1.62  
Y5818-3-GRT-9  Grt2 36.95  0.15  6.11  0.00  17.99  4.92  21.10  0.38  0.06  0.00  33.35  99.91  65.26  33.41  1.33  

Y5818-3-GRT-10  Grt2 37.17  0.03  7.52  0.00  16.37  4.83  19.56  0.51  0.05  0.02  33.17  99.65  58.16  40.25  1.59  
Y7730-12-1 Grt2 36.51  0.63  7.76  0.00  16.13  3.86  18.92  0.47  0.13  0.00  34.37  99.87  57.94  40.24  1.83  
Y7730-12-2 Grt2 36.87  0.50  8.90  0.00  14.62  4.13  18.19  0.54  0.15  0.00  34.22  99.93  52.84  45.11  2.05  
Y7730-12-3 Grt2 35.42  0.00  0.57  0.00  24.62  5.60  27.85  0.34  0.06  0.02  33.36  99.98  96.54  2.19  1.27  
Y6104-2-1 Grt2 34.33  0.00  0.06  0.00  25.35  5.69  28.50  0.33  0.08  0.03  32.96  98.82  99.66  0.00  0.34  
Y6104-2-2 Grt2 34.90  0.01  0.23  0.00  24.37  6.39  29.22  0.41  0.19  0.00  32.63  99.13  98.59  0.00  1.41  
Y6104-2-3 Grt2 36.43  0.23  7.95  0.00  16.27  4.60  19.60  0.45  0.08  0.07  33.83  99.91  57.23  41.26  1.51  
Y6104-2-4 Grt2 36.15  0.17  6.68  0.04  17.38  4.67  21.21  0.41  0.08  0.00  34.17  99.75  63.62  34.81  1.57  

Y6104-30-GRT1-1  Grt2 36.13  0.00  0.01  0.00  24.05  5.92  28.64  0.23  0.07  0.01  33.41  99.83  99.94  0.00  0.06  
Y6104-30-GRT1-2  Grt2 36.30  0.00  0.48  0.01  24.49  5.07  27.91  0.23  0.09  0.01  33.22  99.90  96.97  1.82  1.21  

Y7801-5-1  Grt3 37.21  0.46  9.25  0.00  14.23  4.54  17.35  0.58  0.08  0.00  33.05  99.41  49.54  48.58  1.89  
Y7801-5-2  Grt3 37.02  0.29  9.24  0.03  14.37  3.96  16.89  0.57  0.13  0.00  33.48  99.07  49.78  48.05  2.17  
Y7801-5-3  Grt3 36.10  0.33  9.89  0.06  14.62  3.63  16.79  0.64  0.07  0.00  34.35  99.68  48.46  49.46  2.08  

Y6104-30-GRT2-1  Grt3 37.14  0.63  10.41  0.00  12.53  4.30  16.47  0.53  0.12  0.00  34.08  99.73  45.35  52.80  1.85  
Y6104-30-GRT2-2  Grt3 37.73  0.70  9.06  0.02  11.95  3.46  17.91  0.51  0.12  0.00  33.93  97.48  51.26  46.82  1.92  

Y5817-6-grt-5  Grt3 37.07  0.30  8.62  0.01  14.99  4.76  18.25  0.56  0.05  0.00  32.97  99.35  52.58  45.64  1.78  
Y5818-2-GRT-1  Grt3 37.81  0.27  9.51  0.02  13.99  4.79  17.58  0.56  0.09  0.00  32.92  99.97  48.40  49.68  1.93  
Y5818-2-GRT-2  Grt3 37.48  0.66  9.11  0.00  14.11  4.99  17.68  0.50  0.08  0.02  32.65  99.60  49.70  48.59  1.71  
Y5818-2-GRT-3  Grt3 37.28  0.34  8.54  0.00  15.11  4.91  18.68  0.48  0.06  0.01  33.21  99.92  53.38  45.09  1.53  
Y5818-2-GRT-4  Grt3 37.50  0.21  8.94  0.00  14.70  4.84  18.07  0.55  0.06  0.00  33.07  99.87  51.20  47.07  1.73  
Y5819-8-GRT-1  Grt3 37.48  0.13  7.61  0.01  15.83  5.15  19.75  0.51  0.07  0.00  33.00  99.78  57.64  40.63  1.72  
Y5819-8-GRT-2  Grt3 37.39  0.05  7.89  0.02  15.95  5.05  19.40  0.51  0.06  0.00  33.06  99.97  56.30  42.02  1.68  
Y5819-8-GRT-3  Grt3 37.01  0.06  8.47  0.00  14.28  5.37  19.12  0.59  0.05  0.03  32.87  98.72  53.54  44.69  1.77  
Y5819-8-GRT-4  Grt3 37.80  0.15  8.46  0.02  15.10  5.06  19.03  0.59  0.06  0.00  32.74  99.97  53.40  44.70  1.90  

Note: * represents the calculated value. And—Andradite; Gro—Grossular; Pyr—Pyralspite; Grt1—Garnets of the first generation; Grt2—Garnets of the second generation; Grt3—

Garnets of the second generation. 
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Table S4. EMPA data of the plagioclase and K-feldspar in the Yamansu deposit. 

Sample SiO2   TiO2   Al2O3  FeO   MnO   MgO   CaO   Na2O   K2O   Cr2O3  NiO    Total   *An *Ab *Or 
Y5818-9-AB-1.1  68.81  0.00  19.88  0.06  0.00  0.00  0.13  11.63  0.19  0.00  0.01  100.70  0.60  98.35  1.05  
Y5818-9-AB-1.2  68.93  0.03  19.84  0.08  0.01  0.01  0.23  11.82  0.09  0.02  0.00  101.05  1.07  98.44  0.49  
Y5818-9-AB-2.1  69.11  0.00  19.73  0.00  0.00  0.01  0.11  11.66  0.15  0.00  0.00  100.79  0.51  98.64  0.85  
Y5818-9-AB-2.2  69.48  0.02  19.72  0.01  0.00  0.00  0.14  11.76  0.12  0.00  0.03  101.28  0.66  98.68  0.66  
Y5818-9-AB-3.1  69.04  0.00  19.60  0.16  0.00  0.01  0.08  11.71  0.07  0.27  0.02  100.96  0.39  99.21  0.40  
Y5818-9-AB-3.2  68.80  0.00  19.60  0.04  0.01  0.01  0.09  11.67  0.06  0.04  0.00  100.32  0.44  99.25  0.31  
Y5818-9-AB-4.1  68.56  0.00  19.83  0.14  0.00  0.02  0.14  11.74  0.19  0.03  0.00  100.64  0.62  98.33  1.05  
Y5818-9AB--4.2  69.73  0.01  19.66  0.00  0.00  0.00  0.07  11.83  0.06  0.02  0.01  101.39  0.33  99.33  0.34  
Y5819-1-AB-1.1  68.66  0.01  20.08  0.09  0.02  0.00  0.55  11.58  0.07  0.08  0.02  101.16  2.54  97.05  0.40  
Y5819-1-AB-1.2  69.36  0.01  19.92  0.09  0.02  0.00  0.43  11.58  0.10  0.00  0.02  101.54  2.01  97.44  0.55  
Y5819-1-AB-1.3  69.40  0.03  19.79  0.08  0.00  0.01  0.27  11.54  0.16  0.02  0.00  101.30  1.25  97.83  0.91  
Y5819-1-AB-1.4  68.84  0.00  20.49  0.08  0.03  0.01  0.32  11.27  0.40  0.00  0.01  101.44  1.52  96.23  2.25  
Y5819-1-AB-2.1  69.15  0.01  20.14  0.02  0.02  0.00  0.27  11.97  0.06  0.03  0.01  101.67  1.20  98.47  0.32  
Y5819-1-AB-2.2  68.81  0.00  19.79  0.13  0.00  0.05  0.40  11.51  0.10  0.01  0.02  100.81  1.87  97.56  0.57  
Y5819-1-AB-2.4  67.65  0.01  19.80  0.42  0.04  0.24  0.40  11.17  0.23  0.00  0.00  99.94  1.91  96.80  1.29  
Y5819-1-AB-3.1  69.16  0.00  19.86  0.06  0.01  0.01  0.31  11.62  0.13  0.00  0.00  101.16  1.46  97.80  0.74  
Y5819-1-AB-3.2  68.57  0.01  20.53  0.28  0.03  0.18  0.52  11.24  0.32  0.00  0.01  101.69  2.47  95.77  1.77  
Y5819-1-AB-3.4  68.11  0.02  20.65  0.38  0.02  0.06  0.63  11.15  0.42  0.00  0.00  101.44  2.94  94.72  2.34  
Y6104-14-AB-1  68.41  0.02  19.62  0.28  0.02  0.22  0.14  12.01  0.05  0.02  0.00  100.77  0.63  99.10  0.27  
Y6104-14-AB-2  67.65  0.01  19.56  0.06  0.00  0.04  0.09  11.77  0.06  0.03  0.01  99.28  0.43  99.23  0.34  

Continued Table S4 

Sample  Na2O    SiO2   Cr2O3   K2O    MgO    MnO    CaO   Al2O3   FeOT    TiO2     NiO   Total   *An *Ab *Or 
Y5819-3-KF-6 0.28  63.84  0.00  16.11  0.01  0.06  0.00  18.01  0.24  0.01  0.00  98.57  0.05  2.58  97.37  
Y5819-3-KF-7  0.29  63.89  0.01  16.14  0.02  0.02  0.08  17.89  0.16  0.00  0.00  98.49  0.40  2.61  96.98  
Y5819-3-KF-8  0.32  64.00  0.01  15.74  0.06  0.01  0.18  17.85  0.16  0.10  0.01  98.42  0.94  2.99  96.07  
Y5819-3-KF-9  0.34  64.45  0.00  15.98  0.02  0.03  0.03  18.10  0.17  0.00  0.02  99.14  0.15  3.14  96.71  

Note: * represents the calculated value. 
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Table S5. EMPA data of the axinite in the Yamansu deposit. 

Sample SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O B2O3* H2O * Cr2O3 NiO O = F,Cl* Total* 
Y7730-8-WZ1 43.43 0.04 16.40 7.14 3.22 1.56 19.63 0.00 0.02 6.68 2.23 0.02 0.01 0.37 100.37 
Y7730-8-WZ2 43.79 0.02 16.39 7.02 3.25 1.61 19.68 0.00 0.01 6.63 2.21 0.01 0.01 0.62 100.62 
Y7730-8-WZ3 43.84 0.02 16.09 7.47 3.23 1.49 19.66 0.00 0.01 6.65 2.22 0.00 0.03 0.71 100.71 
Y7730-8-WZ4 43.41 0.04 16.32 7.16 3.54 1.57 19.85 0.01 0.00 6.66 2.22 0.04 0.00 0.80 100.80 
Y7730-8-WZ5 43.53 0.02 16.06 7.09 3.44 1.58 19.88 0.00 0.01 6.68 2.23 0.04 0.02 0.57 100.57 
Y7730-8-WZ6 43.57 0.03 15.95 7.00 3.83 1.40 19.53 0.00 0.00 6.72 2.24 0.02 0.02 0.29 100.29 
Y7801-5-WZ1 43.62 0.01 15.37 7.97 3.85 1.06 19.61 0.00 0.01 6.75 2.25 0.09 0.00 0.58 100.58 
Y7801-5-WZ2 43.71 0.00 15.84 7.92 3.02 1.09 19.71 0.00 0.00 6.72 2.24 0.00 0.02 0.27 100.27 
Y7801-5-WZ3 42.68 0.00 14.78 6.55 5.88 0.83 19.16 0.00 0.01 6.99 2.33 0.07 0.00 -0.73 99.27 
Y7801-5-WZ4 42.66 0.02 14.66 6.32 5.93 0.58 19.39 0.01 0.01 7.02 2.34 0.00 0.03 -1.05 98.95 

Note: * represents the calculated value. 
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Table S6. LA-ICP-MS trace element (ppm) compositions of different generations of garnets in the Yamansu deposit. 

Sample Generation Sc V Cr Co Zn Cu Rb Sr Cs Ba La Ce Pr Nd Sm Eu 
Y7730-13-A1 Grt1 0.86  100.30  0.48  0.48  0.79  0.15  0.02  0.15  0.00  0.01  0.02  0.37  0.23  3.41  3.61  2.01  
Y7730-13-A2 Grt1 0.56  104.21  0.22  0.49  0.62  0.63  0.00  0.12  0.00  0.01  0.01  0.24  0.14  2.26  2.99  1.79  
Y7730-13-A3 Grt1 0.50  60.89  0.10  0.55  0.28  7.20  0.00  0.11  0.00  0.00  0.09  0.96  0.43  5.56  4.19  2.57  
Y7730-13-A4 Grt1 5.86  140.09  1.47  0.57  0.69  0.44  0.00  0.09  0.01  0.01  0.02  0.83  0.46  7.10  5.60  1.94  
Y6104-4-A1 Grt1 15.06  168.22  45.38  0.39  0.49  0.01  0.00  0.07  0.01  0.01  0.04  0.95  0.58  7.87  5.50  2.00  
Y6104-4-A2 Grt1 10.44  173.29  15.73  0.58  0.93  0.00  0.04  0.57  0.04  0.15  0.15  2.72  1.23  13.89  5.60  1.80  
Y6104-4-A3 Grt1 18.08  170.32  78.77  0.50  4.11  0.25  0.13  1.85  0.04  3.63  0.10  1.21  0.64  8.49  6.52  2.02  
Y6104-4-A4 Grt1 1.84  190.20  0.70  0.36  0.44  0.08  0.00  0.07  0.00  0.03  0.02  0.76  0.48  7.27  6.41  2.53  
Y6104-4-A5 Grt1 2.50  220.05  30.77  0.42  3.42  0.07  0.00  0.13  0.00  0.01  0.16  2.66  1.30  13.73  5.73  1.80  
Y7730-12-L1 Grt2 1.21  24.29  2.00  0.73  1.42  2.20  0.03  2.03  0.05  0.27  21.95  84.16  9.29  24.51  2.17  1.64  
Y7730-12-L2 Grt2 0.96  22.11  1.67  0.87  1.52  5.21  0.02  1.07  0.03  0.14  25.68  105.54  12.72  38.04  3.70  1.95  
Y7730-12-L3 Grt2 0.40  9.58  0.48  0.67  5.90  2.83  0.03  0.30  0.00  0.00  11.14  35.71  3.88  10.83  1.24  1.24  
Y7730-12-L4 Grt2 0.62  5.12  1.31  1.58  2.46  13.77  0.01  0.80  0.01  0.05  30.38  93.71  8.99  20.20  1.21  1.55  
Y6104-2-L1 Grt2 6.67  61.94  44.31  1.98  7.02  0.60  0.25  2.16  0.26  0.56  29.33  106.69  15.89  60.49  5.38  2.90  
Y6104-2-L2 Grt2 3.17  22.92  11.03  2.61  10.76  0.26  0.25  4.02  0.32  0.51  55.05  132.87  12.77  30.82  2.25  2.62  
Y6104-2-L3 Grt2 2.82  46.72  27.92  2.43  9.46  0.09  0.08  3.07  0.02  0.54  30.60  103.29  14.19  48.82  4.57  2.70  
Y7801-5-01 Grt3 6.37  162.90  12.39  0.16  2.29  0.70  0.08  0.30  0.02  0.34  0.01  0.07  0.04  0.55  0.55  0.32  
Y7801-5-02 Grt3 34.49  97.67  41.17  0.49  0.61  0.22  0.01  0.02  0.00  0.02  0.00  0.14  0.11  1.94  2.36  1.59  
Y7801-5-03 Grt3 43.28  87.10  46.90  0.44  0.41  0.09  0.01  0.03  0.00  0.01  0.01  0.23  0.12  2.13  2.88  1.43  
Y7801-5-04 Grt3 10.88  83.43  5.29  0.56  0.24  0.02  0.01  0.01  0.00  0.00  0.01  0.28  0.15  2.24  3.09  1.55  
Y7801-5-05 Grt3 35.45  98.48  59.74  0.52  0.47  0.00  0.06  6.69  0.00  0.01  0.01  0.14  0.10  1.64  2.24  1.45  
Y7801-5-06 Grt3 33.04  86.54  34.08  0.48  0.56  0.00  0.02  0.09  0.02  3.03  0.01  0.19  0.12  1.71  2.35  1.37  
Y7801-5-07 Grt3 18.77  114.50  17.81  0.46  0.24  0.15  0.00  0.36  0.01  0.00  0.00  0.15  0.09  1.62  2.24  1.72  

Cont. Table S6. 
Sample Generation Gd Tb Dy Ho Er Tm Yb Lu Y Hf Ta Zr Nb Pb Th U 

Y7730-13-A1 Grt1 4.71  0.80  4.88  1.04  2.86  0.41  2.43  0.36  32.94  0.05  0.06  11.87  2.38  0.14  0.05  1.77  
Y7730-13-A2 Grt1 4.51  0.78  4.66  1.03  2.73  0.38  2.59  0.35  31.31  0.07  0.03  7.56  1.87  0.05  0.02  1.14  
Y7730-13-A3 Grt1 5.39  0.83  5.50  1.26  4.04  0.61  4.41  0.63  54.98  0.06  0.03  11.87  2.82  0.87  0.12  4.29  
Y7730-13-A4 Grt1 6.80  0.97  5.20  0.87  1.89  0.19  1.11  0.14  20.24  0.97  0.09  47.97  2.93  0.69  0.09  1.85  
Y6104-4-A1 Grt1 6.09  0.81  4.30  0.66  1.34  0.14  0.76  0.11  14.46  0.86  0.03  19.47  0.83  0.00  0.06  0.57  
Y6104-4-A2 Grt1 5.56  0.80  4.10  0.69  1.63  0.20  1.34  0.19  18.55  2.68  0.22  80.26  3.89  0.03  0.32  1.69  
Y6104-4-A3 Grt1 6.34  0.88  4.26  0.62  1.20  0.12  0.67  0.09  13.53  1.06  0.03  23.72  1.81  0.16  0.14  0.81  
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Y6104-4-A4 Grt1 7.75  1.11  6.05  1.01  2.38  0.29  1.61  0.21  24.90  0.26  0.07  15.78  3.20  0.01  0.06  0.75  
Y6104-4-A5 Grt1 5.17  0.65  3.29  0.55  1.19  0.12  0.61  0.10  12.95  0.23  0.02  10.70  1.45  0.02  0.28  1.24  
Y7730-12-L1 Grt2 1.80  0.30  2.00  0.42  1.28  0.21  1.43  0.24  14.25  0.27  0.01  12.97  0.40  0.03  1.19  30.94  
Y7730-12-L2 Grt2 2.95  0.39  2.27  0.49  1.40  0.19  1.14  0.18  14.72  0.27  0.02  10.65  0.42  0.05  1.56  45.79  
Y7730-12-L3 Grt2 1.73  0.35  2.98  0.79  2.52  0.35  2.23  0.28  30.07  0.03  0.02  3.21  1.59  1.72  0.41  23.98  
Y7730-12-L4 Grt2 0.83  0.12  0.66  0.14  0.39  0.05  0.27  0.05  4.63  0.09  0.00  7.91  0.08  0.01  0.66  28.26  
Y6104-2-L1 Grt2 4.26  0.71  4.78  1.26  3.66  0.54  3.76  0.54  51.86  2.66  0.26  105.65  3.41  1.47  3.83  58.64  
Y6104-2-L2 Grt2 2.96  0.47  3.52  0.90  2.86  0.38  2.72  0.42  39.00  0.49  0.06  25.28  0.82  0.38  1.50  50.86  
Y6104-2-L3 Grt2 4.63  0.78  6.08  1.62  5.08  0.74  4.77  0.70  68.91  1.24  0.28  51.28  3.71  0.09  2.61  56.70  
Y7801-5-01 Grt3 0.95  0.11  0.63  0.11  0.24  0.03  0.28  0.05  2.93  0.65  0.05  20.63  0.47  0.30  0.19  0.29  
Y7801-5-02 Grt3 4.28  0.64  3.31  0.63  1.41  0.21  1.09  0.18  15.06  1.86  0.17  41.13  2.13  0.07  0.03  1.10  
Y7801-5-03 Grt3 4.01  0.55  2.94  0.51  1.02  0.14  0.78  0.12  12.08  2.79  0.16  55.38  2.20  0.01  0.06  1.32  
Y7801-5-04 Grt3 3.84  0.53  2.94  0.51  1.23  0.15  0.97  0.13  12.40  2.27  0.16  54.02  2.20  0.01  0.06  1.60  
Y7801-5-05 Grt3 3.83  0.58  3.27  0.58  1.40  0.19  1.13  0.15  14.40  1.72  0.12  42.51  2.13  0.02  0.03  1.05  
Y7801-5-06 Grt3 3.70  0.57  2.91  0.48  1.04  0.14  0.82  0.13  11.59  2.22  0.16  47.78  1.76  0.33  0.06  1.16  
Y7801-5-07 Grt3 4.03  0.67  4.02  0.80  1.87  0.27  1.78  0.24  19.91  1.48  0.18  34.23  2.45  0.03  0.01  1.11  
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