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Table DR1 - Apatite Fission Track Data Used in HeFTy Modeling
Sample 1 (84MP03)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
13.9 48.3 15.3 15.1 14 747 5 50 35140 1.27E+06 4600 Not Available
12.6 64.5 13.6 65.6 9.8 63.8 4 43
121 72.1 12.1 121 14.4 629 5 70
13.8 32.6 15 84.8 12.3 679 5 72
12 55.9 12.1 37.6 134 56 3 49
14.7 10.5 17.2 40.8 12.9 11.7 6 112
13.6 41.4 12.3 20.4 14.2 46 5 100
15.2 334 14 86.1 14 443 8 140
16.8 71.8 14.4 16.4 16.7 87.1 13 57
18.5 1.8 15.6 3.9 12.1 314 12 86
10.2 28.8 13 50.9 12.9 40.1 3 38
14.9 39.9 14.7 68.6 15.5 511 3 60
16.1 45.7 14.8 22.9 8 113
12.2 67.1 14.6 39.6 3 42
11.7 63.9 5.7 60.5 4 60
11.9 79.9 7.5 74.5 2 29
11.7 33.9 15.8 81.8 4 80
11.8 62.9 12.6 86.9 2 42
15.5 47.1 12.7 75.9 4 70
11.5 67.5 15.9 43 3 50
124 63.4 13.9 42.9

13.9 30.8 134 445

11.5 68 11.7 58.4

154 52.8 13.7 51.1

17.2 9.5 15.4 31.5

15.1 15.9 14.8 39.9

14.7 4.7 13.8 74.8

11.9 58.6 16.4 75.7

15.2 24.8 16.6 80.8

11.3 69.8 15.3 31.6

12.4 88.6 12.6 85.3

12.6 22.9 15.6 86.5

14.6 51.2 7.5 49.3

13.8 25.6 14.7 62.6

8.1 53.9 12.3 18.9

15.9 72.4 12.6 70.5

15.4 50.5 12.7 77.7

12.3 55.7 12.4 80.6

14.3 75.8 15.1 2.3

134 73.2 134 73

8.4 88.3 17 72.1

14.9 89.1 15.9 86.2

8 48.7 14.9 26.2



Sample 2 (84MPQ5)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
14.6 57 12.1 73.4 13.1 41 11 192 351+40 1.31E+06 4600 Not available
13.5 1.7 12.6 70.4 14.2 843 2 32
15.6 31.5 14.1 2.2 16.7 82.2 3 122
10.5 45,5 6.8 47.2 5.6 499 6 214
14.6 67.3 13.5 6.8 14.9 72.7 3 50
11 20.9 5.6 89.1 13.8 56.6 2 76
13.5 35 13.9 46 11.9 83.6 8 249
16.1 1.3 14.2 349 15.3 56.6 3 118
12.9 39.7 15.2 77.7 14.3 849 14 17
14.9 51.7 14.8 59.1 12.4 489 9 77
11.2 29 14.1 53.3 1 20
12.6 59 9 47.8 3 135
13.8 78 16.1 73.6 2 52
14.4 15.5 10.9 45.2 6 67
16.3 82.6 13.6 83.7 4 62
14.4 79.5 12.5 4.5 8 234
12.6 89.6 14 84.5 6 55
15 76.5 13.7 23.4 5 85
12.7 81.6 13.7 88.7 3 48
15.2 25.6 134 57.5 2 44
14.9 82.3 13.5 72.6

5.6 82 14.2 33.9

6.4 57.2 11.7 40.4

13.2 39.1 15.3 71.2

14.1 78.6 16.3 29.4

15.6 76.3 4.6 50.4

12.4 75.4 13 75.3

12.6 65.1 15.1 30.7

13.9 38.9 11.3 37.3

12 51.4 6.7 36

12 75 13.7 67.8

14.1 68.5 12.9 79.9

13.5 69.2 13.5 75.4

13.9 87.7 154 20.2

13.6 70.2 12.5 25.3

13 58.3 14.6 76.2

8.6 59.7 15.3 21.6

12.4 73.9 15.1 69.3

15.4 2.3 14.2 86.4

11.2 69.5 8.4 54.5

13.9 66.1 7.3 54.3

13 82.3 15.3 9.7

10.8 82.2 14.8 28.8

12.5 76.8 15.3 42.2



Sample 3 (84MP06)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
14.2 64 12.9 17.4 15.7 267 8 68 351+40 1.33E+06 4600 Not available
11.7 33.8 154 75.8 14.2 285 7 47
12.5 58.4 13.7 64.2 15 77.3 10 61
15.7 61.7 14.6 52.8 15.7 301 6 42
14.7 46.2 13.1 36.5 15.4 315 6 34
13.4 31.6 13.3 82.1 14.1 605 6 38
133 64.8 15.1 81.8 14.9 871 2 17
13.4 81.7 12.8 83.9 15.1 609 9 76
14.5 52.7 13.9 49.6 15 378 1 10
17 89.3 14.1 60.1 16.6 496 5 53
11.3 49 8.6 69.7 15.7 50.6 4 35
16.5 45.8 12.8 54.8 13.9 885 6 62
15.2 64.1 15.2 10.6 13 180
13.3 37.9 14.6 354 5 69
14.9 36.2 12.7 89.9 3 58
14.4 4.7 16.1 65 7 106
15.1 20.3 14.5 49.5 4 25
17.9 55.9 8.5 50.9 2 39
15.2 65.7 15.6 319 5 70
14.7 75.6 14.5 77 3 49
15.3 35 13.4 53

14.6 88.9 15.6 27.2

16.9 21.8 13 58.4

15.2 75.1 13.3 80.4

14.6 384 13.6 18.8

16.5 41 14.1 47.9

14.5 79.7 12.1 89.7

15.3 54.9 14.9 57.8

14.1 72.1 14.1 25.2

15.2 82.9 13.9 48.5

15.4 86.5 13.4 31.8

14.8 87.7 16.4 80.2

13.4 25.8 14.7 63.5

16.2 34.5 13.3 15.3

15.1 24.5 13.7 79.3

14.8 3.9 115 87.9

15.2 85.8 13.9 67

15.4 58.4 14.3 41.9

14.9 76.9 11.1 68.8

14.2 61.6 15.4 85.1

16.2 80.2 15.4 59.4

15.5 49.6 16.7 24.4

14.2 56.1 15.2 88.4

13 60.6 9.8 88.9



Sample 4 (84MP08)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
12.8 34.6 14.8 7.2 15 529 5 54 351+40 1.36E+06 4600 Not available
14.1 51.7 14.2 88.2 12 722 6 43
13.6 54.5 12.9 85.2 14.1 40.2 6 82
14.7 38.3 154 55.3 14.4 784 4 43
17.1 46.2 9.4 67.2 6.7 60.6 5 46
13 72.2 15.1 30.2 14.7 648 1 7
14.1 56.4 15.5 78.9 13.7 644 4 46
14.1 66.7 15.7 73.1 16.8 51.2 5 32
14.3 49.2 13.9 28.4 14.1 77.8 8 147
16.1 27.8 18.9 45.4 12.9 65.6 8 48
14.5 70.7 15.1 47.9 15.4 67.8 3 45
135 88.9 15.5 64.1 14.3 735 5 64
16.3 35.9 15.7 44.3 5 32
14.5 70.2 14.3 31 7 63
15.3 55.5 14.3 304 2 14
17.6 41.2 14.3 30.9 3 28
14.6 27.3 15.2 39.7 2 12
13.3 81.4 14.6 354 5 27
16.4 85.5 14.3 359 3 41
15.6 37 14.3 81.1 5 77
12.6 514 15.7 81.1

13.8 58.2 14.6 87.2

8 32.9 13.4 87.9

15.2 48 14.8 66.2

14.9 47.3 15.3 80.9

14.9 61 14.4 32

16.2 22.2 14.1 53.3

17.2 27.3 14.1 28.4

15.1 42.5 15 62.6

14.4 72.6 15.2 28.7

14.8 38.7 13.8 79.8

12.5 74.7 14 88.3

14.2 514 15.7 78.5

14.9 53.6 15.6 18.5

17.3 14.8 14.4 27

14.6 0.8 13 67.6

13.2 63 12.8 61.4

14.6 24.2 14.6 88.6

14.9 68.7 13.8 53.6

17.1 46.7 15.2 19.5

13.3 71.6 14.2 59.4

14.7 39.3 13.9 73.2

13.9 70.8 13.4 68.3

15.5 86.6 14.8 21.3



Sample 5 (84MP10)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
15.5 86.4 15.5 85.6 14.7 59.1 6 51 351+40 1.40E+06 4600 Not available
14.4 62.7 17.5 66.3 14.8 324 5 63
15.8 36.5 8.6 86.9 16.3 63 10 172
13.8 54.8 16 90 15.3 88.1 3 25
14.2 76.9 15 68.6 14.5 388 4 34
15.9 24.1 14.6 42.8 14.9 879 1 25
16.3 58.1 15.3 87.6 14.4 83.7 5 54
15.2 35.7 154 58.5 12.7 327 3 33
15.3 54.3 16.1 69.3 14.5 811 6 85
15.3 9 16.6 27.4 9.4 569 3 23
15 75.9 14.6 27.7 7.5 41 5 73
16.5 15 16 11.1 13.6 414 2 27
14.3 71.3 15.8 42 14.5 526 8 52
14.2 58.9 14.6 68.2 4 44
14.6 76.3 16 58.7 6 97
15 80.3 13.8 65.1 7 110
13.8 62.3 15.8 349 2 17
15.3 83.8 15.7 28.2 12 152
16.2 62 13.7 34.2 4 36
14.6 15.3 16.9 18.3 2 23
16.4 88.1 13.3 524

16 30.7 15.6 30.9

14.7 61.7 13.5 67.8

14.3 329 15.5 35.8

14.1 81.6 13.8 76.6

14.2 57.9 14.5 69.3

12.9 44.3 13.1 76.4

13.2 50.5 8.7 78.7

7 52.6 15.4 82

13.8 73.6 14.5 49.2

15.1 48.7 12.7 51.5

14.5 54.2 14.2 63.2

14.5 33.7 17.3 28.2

14.8 33.9 13.5 58.4

13.5 85.3 14.7 48.4

14.6 72.9 15.8 54.3

15.9 32.6 13.8 56.2

15.6 37.3 15.1 80.3

12.9 71.9 14.2 38.4

14.2 76 15 56.6

14.4 24.7 15.5 63.9

14.7 50.5 14.1 74.9

14.5 60.1 16.9 28.4

6.7 77.6 15.8 384



Sample 6 (84MP12)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
15.6 48.1 15.1 66.3 16.7 36.5 5 101 35140 1.44E+06 4600 Not available
13.9 35 13.1 88.1 15.4 16.2 3 78
18.2 17.4 13.8 83.3 13.7 883 3 42
16.5 51.5 12.3 78.7 14.8 794 9 159
16.4 18.5 7.7 63.4 13.8 48 2 30
15.9 21.6 15.3 43.7 16 175 3 50
14.9 51.9 15 44.9 12.6 61 3 60
9.9 87 14.1 82.8 15.6 843 2 21
14.1 58.6 12.3 8.5 11.2 446 2 28
14.4 37.8 14.6 12 14.5 621 1 39
13.3 57 13.1 54.5 13.9 494 9 170
14.6 42.6 12.6 54.2 14.6 483 1 48
14 84.2 15.3 71.6 2 21
15.1 52.1 13.6 21.3 4 68
14.6 51.5 15.4 39.3 1 10
15.6 71.4 15.6 47.4 2 17
14.4 29.5 14.9 3.6 2 40
13 65.2 13.1 70.7 6 105
15.2 72.5 15.1 75.7 10 130
14.9 68.7 139 47.4 4 39
15.5 2.4 7.7 60.9

11.5 4.7 13.7 89.2

14.3 84.6 7.8 14.9

15.1 53.4 14.9 57.6

12.9 60.1 5.9 72.9

15.1 49.4 14.8 45

14.8 67.1 13.7 15.3

14.8 58 15 75.2

13.8 78.7 15.5 40.7

131 66.5 14.6 85

15.6 41 15.6 89.7

14.9 83.9 14.7 69.5

13.7 20.3 14.9 47.2

14.5 49.1 15.2 83.5

13 78.5 15.5 69.4

16.7 16.1 15.5 48.3

135 38.1 14.3 82.4

14 86.6 13.9 87.7

15.7 48.9 14.5 75.8

11.6 82.3 14.2 73.8

13.6 72.5 14.4 42.9

15.7 34.8 15.7 62.5

17.4 32.7 15.1 87.1

13.3 77.4 15.1 83.4



Sample 7 (885G03)

Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
10.7 23.3 11.3 65.5 3 120 351+40 2.22E+06 4600 0.02-0.09
11.3 8.1 12.6 223 3 130
133 46.1 17.1 21.8 4 89
14 77.3 114 0.8 2 153
14.4 66.2 15.5 391 2 91
14.7 69.7 13.8 29.2 5 285
13.9 87.7 14.4 175 4 216
14.1 37.6 8.1 5.2 6 173
12.8 25.9 17.1 33.2 2 56
13.6 75.9 14.7 89.5 3 113
14.5 66 13.2 80.5 4 117
14.6 77.2 12.4 33.2 3 166
15 25.2 15 36.2 3 106
16.6 67.6 13.6 315 5 91
15.1 13 14.2 715 3 101
16.7 139 15.2 346 2 129
16.3 13.5 14.8 89 2 86
14.4 2.7 15.5 59.8 3 105
13.6 49.6 13.8 673 5 183
14.8 59.9 16.8 17.7 9 206
135 77 11.8 11.7

15.2 73.1 12.3 4.6

10.3 88 12 28.6

11.3 37.2 14 39.7

9.4 8.6 9.9 8.7

13.8 54.4 14.7 27.9

12.1 79.4 13.4 76.5

134 55.8 15 45.9

8.5 16.5 15.9 78.2

14.9 34.2 15.8 54.8

16 47 14.6 16.6

14.3 66.2 13.8 88.3

15.5 88.5 11.1 63.3

15 87 14.7 11.6

14.7 59.5 13.9 77.4

14.2 63.1 17.5 29.5

15.4 35.9 15.9 70.8

13.2 6.7 15.1 49.8

12.5 3.5 16.8 46.4

14.4 89.8 15.8 12.4

14.9 25.5 15.9 13

15 53.5 9.4 68.7

16.1 13.1 14.5 61.6

15.4 35.8



Sample 8 (885G07)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
15.5 66.9 16.4 86 15.4 23.7 1 5 351+40 9.93E+05 4600 0.05-0.10
13.5 10.1 15.9 49.7 13.8 477 2 12
16.4 43.7 15.9 82.3 13.1 553 2 20
15.8 50.1 7.5 80.6 7.8 349 4 18
14.9 30.7 16.2 18.4 14.5 496 1
14.7 36.6 13.5 66.5 16 541 1
133 22.6 15.6 81.6 16 299 2 13
15.9 43.3 15.6 67.2 15.9 80.3 13 110
14.3 0.3 15 64.6 15.3 785 14 70
15.2 60.8 14.2 84.3 14.3 82.1 10 62
15.5 87 16.2 64.3 13.6 58 3 8
14.9 57 9.1 72.7 12.5 241 2 8
11.9 24.1 16.6 22.8 7 36
15.9 84.7 15.7 36 2 9
13.7 55.2 11.1 45.2 1 4
15 12.3 14.5 40.7 4 16
14 79.4 16.1 28 1 7
14.4 12.3 8 72.3 11 68
12.1 15.8 15.5 44 3 11
15.8 86.6 7.7 58.8 2 7
15.2 58.6 14.4 65.7

14.7 16 15.8 59.9

15.7 7.6 18.1 64.6

15.9 18.3 10.7 84.9

14.6 68.9 15.6 22.9

15.9 55.5 12 24.3

15 80.4 14.5 72.8

14 11.2 9.2 54.5

10.8 87.9 9.8 43.1

14.2 88 14.4 34.1

16.1 30.7 12.8 60.8

14.4 53.7 124 374

15.6 61.9 12.2 86.9

15.9 45.4 16 33.1

14.8 14.5 14 82.2

15.6 53.9 7.6 314

6.1 45.5 12 58.1

13.4 58 8.3 55.9

15.1 37.5 15.4 52.8

14.2 49.2 15.7 36.9

15.2 63.7 16.1 6

10.8 49.1 15.8 73.9

10.2 17.3 15.9 39.5

14.2 77.5 10 65.9



Sample 9 (885G09)

Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
13.1 78.8 15.8 37.7 4 26 35140 9.75E+05 4600 0.03-0.20
13.2 67.1 15.7 84.8 6 56
13.7 9 11.9 321 5 21
14.7 8.3 15.1 816 2 8
15 77.2 15.5 49.1 3 20
19.8 214 15.6 70.2 12 177
59 84 16.4 271 4 85
14.7 67 39 771 3 12
13.5 88.6 16.3 377 6 71
15.6 35.2 16.8 199 10 55
14.8 18.6 12.2 36 9 52
16.7 26.9 154 672 3 41
17.2 34.9 15 33,5 11 113
14.9 27.2 12.5 123 3 13
14.3 79.3 14.8 587 2 43
13 71.8 16.2 75 11 67
15.9 66 16.5 87 2 8
15.7 40.5 104 70.2 2 26
16.4 59.2 17.6 31.8 6 50
13.7 57.1 16.8 158 2 17
15.3 79.6 14.8 0.2

15.3 44.6 10.5 60

14.7 35.9 15.7 55.3

11.8 76.8 17.1 62

14.3 23 15 47.1

15.6 3.4 15.9 63.2

11.2 84.4 14.4 87.8

15.7 65.8 129 71.4

16.7 64.6 19.9 0.2

14.6 66.9 13.8 83.8

15.7 69.9 12.2 58.7

10 4.7 13.6 70.1

16.2 59.5 14.1 30.4

16.1 63.9 13.7 19.2

14 68.9 14.8 33

14.6 59.9 15.7 79.3

12 42.5 15.2 87.1

13.1 7.7 16 11.2

11.8 85.8 14.9 36.1

15.7 36.4 13.5 25

17.3 57.4

15.2 57.5

11.4 53.5



Sample 10 (885G10)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
10.1 88.4 13.4 54.2 12.8 84.7 5 21 351+40 9.65E+05 4600 0.03-0.22
14.3 68.7 14.6 47.7 14.9 565 3 21
10.1 59.2 14.4 60.2 12.9 32.8 7 68
10.2 65.4 12.7 42.9 135 475 2 10
9.9 59 11.1 17.1 14.3 51.6 10 42
14.9 20 154 33.1 133 724 9 28
11.5 76.6 15.1 329 134 669 6 81
15.3 45.1 13.2 47.8 11.7 413 7 24
14.8 42.6 13.6 51.2 12.1 659 8 43
14.2 19.2 16.5 69.2 14.4 452 4 20
11.5 57 8.9 3.8 9 36.6 7 23
8.9 69.2 12.3 41.7 10.8 86 1 15
11.2 16.7 11 81.4 2 8
10.9 56.1 134 10.9 11 56
11.2 52.7 9 69.1 1 8
12.5 25.6 12.8 55.4 30 &4
18.9 81.6 13.9 87.6 4 25
154 82.1 12.1 25.7 2 12
13.1 75.8 10.4 18.9 19 82
135 30.3 9 45 25 57
11.7 14.4 13.1 75.8

12.9 52.9 11.2 49.4

13.7 69.2 11.1 48.7

16.5 304 14.3 58.7

11 74.4 14.8 43.2

3.2 16.8 111 66.3

14.5 64.5 8.8 52.1

9 82.4 8.2 26.9

14.9 48.7 115 57.3

14.7 40.8 13.6 45.6

12.2 33.1 10.5 73.9

9.6 68.4 13.1 44.1

12 53.5 12.4 30

12.8 75.4 13.2 77.2

9.7 83.2 12.9 23.3

11.4 48 7.3 17.3

11.2 26.8 13 27.7

11 51.2 10.1 73.2

16 50.9 14.1 54.8

12 80.3 13.3 47.9

15.2 33.6 11.9 6.7

13.8 67.2 13.9 33.1

13.3 42.3 14.8 26.3

13.7 37.8 11.6 30.6



Sample 11 (885G11)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
12.2 23.9 13.2 42.4 13 13.7 5 19 351+40 9.55E+05 4600 0.03-0.20
15.1 31.8 13.2 80.7 135 399 16 106
12.1 13 14.6 61.1 14 295 2 5
14.8 53.6 13.5 50.7 15 39.6 15 147
13.8 76.3 12 56.7 16.1 83 3 10
12.1 63.7 13.4 61.4 12.8 729 9 50
11.6 29.2 15.3 17.4 14.5 348 11 78
12.3 35.1 12.3 83.3 13.6 21 16 86
11.8 84 14.3 75.4 14.9 456 7 32
11.2 69.8 12.2 47.7 13.7 15 11 70
13 64.1 13.2 42.7 4.9 78.5 20 197
14.3 23.2 159 44.3 12.7 79.6 22 78
11.5 68.6 14.2 59.4 13.1 674 10 50
13.8 29.4 133 11.7 14 78
15.7 394 15.6 76.5 2 8
12.1 63.9 10.8 64.2 15 78
10.7 84.1 14.1 135 6 33
14.5 83.9 15.2 32.8 19 92
12.7 72.6 13.1 76.6 6 43
11.2 34.1 9.3 68.5 11 67
10.9 42.8 11.4 68.4

15.7 63.7 14.3 62.2

11.4 57.9 13.4 29.8

14.9 32 119 29.9

13 26.5 14.2 15.2

134 40.5 14.9 89.8

12.1 33 14.7 78.6

11.8 89.3 12 27.3

11.3 67.6 11 87.4

12.1 78.9 11 15.3

12.1 30 14.1 25.1

13.2 35.1 10.8 56.5

11.7 65.1 12.3 81.1

14.6 59.6 6.8 75.2

15.1 24.2 15.6 72

135 7.8 11.8 59.1

10 52.2 12.6 1.2

13.6 22.6 6.6 70.4

14.4 42.4 14.6 36.7

10.4 80.1 14.9 11.4

12.7 44.2 14.8 39.8

12.9 67.6 11.7 54.5

12.7 63.8 12.5 46.4

15.9 34.4 10 70.7



Sample 12 (885G12)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
7.2 62.9 13.2 74.5 15 70.2 2 15 351+40 9.71E+05 4600 0.02-0.09
15.1 21.3 9.5 43.6 14.5 43,5 10 141
15.4 35.3 14.5 64 15.6 875 3 25
13.8 63.1 16.1 84.6 14.5 315 4 62
14.6 72.9 7.4 52.5 13.8 84 8 81
154 34.2 15.1 60.8 133 75.2 5 46
17.1 87.9 9.1 41.6 15 327 9 60
14.1 75.9 16 83.1 9.8 728 7 50
13.9 42.2 15 56 12.6 82.7 20 151
10.7 21.7 15.2 86.2 8.7 459 3 36
15.1 82.8 15.4 82 4.5 527 9 62
15.9 3.1 16.2 49.5 9.3 305 6 73
14.6 68.8 14.4 42.7 12.5 714 5 62
11.1 49.6 139 82.6 14.9 67.9 40 192
13.2 70.6 15.2 41.4 14.8 29.6 30 164
11.5 56.3 15.8 13 8.6 39 4 37
15 12.4 15.8 1.3 15.4 33.9 15 127
14.6 40.9 104 68.3 14.8 60.2 7 50
16.6 86.9 6.2 52.8 15.6 73.3 15 92
16 59.7 15.3 87.8 16 42.2 9 108
15.9 84.3 11.3 17.7 8.9 6

13.9 62.5 9.1 55 11.3 60.6

8.9 33.7 8.2 30.8 13.2 54.9

14.6 70 14.6 55 9.5 294

11 28.2 10.2 37.3 14.1 40.6

15.2 66.5 15.2 46.5 15.1 52.8

16.2 70.5 15.4 59.5 13.4 70.7

15.4 85.6 11.6 11.5 14.2 47.8

15.6 65.4 14.4 64.1 14.4 66

11.6 9.5 14.7 68.1 9.9 70.1

10.4 31.1 9.3 45.6 9.5 50.2

12.3 80.7 16.3 31 9.8 37.3

14.9 75 3.5 63.2 13.4 18.2

14.5 59.9 14.5 85.5 14.7 41.3

10.3 54.5 14.1 53.2 12.2 82.7

5.5 81.2 13.9 55.7 7.8 58.8

15.9 26.7 15.2 67.5 15.3 74.9

15.5 86.4 14.4 22.9 16 23.5

15.6 78.4 15.5 2.7 16.4 86.6

10.2 22.1 14.6 77.2 12.6 50.8

13.9 51.2 11.9 8.5

133 52.2 14.1 61.2

15 76.5 15.6 1.9

14.2 77.1 14 88.2



Sample 13 (885G13)

Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
15.4 443 3 21 351+40 9.61E+05 4600 0.23-0.51
15.3 243 7 91
14.2 488 2 10
16 66.1 4 24
14.5 21.1 12 120
16.2 321 12 101
15.7 508 1 8
12.8 50 6 47
14.4 425 9 68
14.5 55 11 104
15 9 3 20
16 57.5 13 127
14.1 31.8 4 37
15.1 574 7 99
14.5 684 4 29
15.1 769 6 62
8.9 71.8 3 37
16.7 62 5 51
14.5 80.3 3 23
13.1 815 2 17
13.9 84.5

15.9 64.9

16.2 33.9

13.2 79.5

15.5 68.8

10 79.9

15.5 69.9

14.7 68.7

15.5 70.8

13 41.3

15.6 60

13.8 83.7

15.2 70.4

15.1 20.8

16.5 85.5

15.6 44.5

7.8 55.6

14.8 54.6

15.7 354

13.3 74



Sample 14 (885G23)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
12 83.7 12.8 69.5 13.6 206 3 39 351+40 2.22E+06 4600 0.00-0.31
10.6 234 12.4 77.7 11.4 576 5 68
10.4 65.3 12.8 23.6 13 59 6 68
11.9 74.1 17 37.2 12.6 412 3 40
13 81 12.4 84.3 12.8 334 3 48
11.8 82 12.9 89.5 12.5 83.8 4 39
11.9 87.9 13.3 38.2 14.9 435 7 43
155 48.2 14.9 384 9.4 291 2 22
14.2 7.6 15 29.2 14.7 62.6 4 37
14.9 87.2 14.5 33.6 12.1 46,5 5 60
15 25.2 12.2 75.2 12.3 214 7 73
13.2 74 13.7 69.7 14 46.4 7 108
13.2 65.9 12.2 6.8 2 41
16.4 34.7 129 64.5 7 90
11.6 70.1 14.8 23.3 6 81
134 87.2 13.7 75.2 3 39
15.5 76.6 13 11.4 4 52
16.5 2.6 11.8 65.3 2 16
10.4 65.3 15.7 57 2 22
13.2 77.5 11.7 53.5 5 52
14.2 26.7 12.6 38.2

12.1 88.6 12 47.5

16.4 55.8 16.2 87.7

14.7 25 13.7 54.6

14.7 67.6 12.7 11.4

13.9 28.1 12.5 71.4

13.7 7.9 11.8 12.6

12.6 60.8 12.6 78.2

13.2 28.1 11.6 81.1

13.6 38.5 12 65.2

14.7 33.6 11.8 68.4

14.9 45.2 13.8 57.7

13.1 70.1 12.5 65.4

135 42.9 12.1 80.9

11.9 86.4 12.5 71.3

14.6 50.7 14.4 23.3

14.4 254 14.7 49.2

13.1 31.1 14.8 58.9

5 75.4 16 24.9

14.5 35.5 13.8 78.8

13.1 51 15.9 30.7

11.6 43.3 17.1 67.2

13.7 33.7 13 81.8

11.7 86.8 11.6 51.8



Sample 15 (88NACO02)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
14.2 10.4 14.6 81.8 14.2 45,7 6 95 351+40 1.44E+06 4600 Not available
14.2 15.5 14.7 24.2 14.0 75.9 31 196
8.2 41.7 13.3 59.3 13.8 745 11 78
14.2 48.0 12.6 10.3 12.0 824 10 57
14.2 72.6 15.6 67.8 14.3 26.6 40 204
14.8 3.6 12.0 56.8 14.3 56.4 44 293
10.8 53.0 15.5 65.9 133 79.9 15 108
14.6 48.4 14.6 45.2 10.8 619 13 128
10.4 79.2 15.0 17.1 13.7 40.2 35 187
14.8 78.3 14.3 47.6 12.9 646 11 81
15.2 66.6 12.4 52.0 12.9 60.9 24 127
12.7 77.6 11.5 39.1 14.0 56.9 18 130
14.7 55.5 12.6 9.6 14.7 47.6 14 115
13.1 33.9 12.8 88.9 14.6 64.1 22 174
14.0 13 13.6 81.4 9 78
13.1 79.7 12.6 71.5 10 46
14.3 56.2 13.8 75.0 19 103
13.2 52.4 12.5 80.1 17 123
13.4 87.2 14.5 12.3 13 64
13.6 74.7 16.0 7.7 81 435
13.4 49.2 13.4 56.4

13.7 19.8 129 89.5

135 82.6 16.3 59.2

14.1 69.2 13.3 85.5

11.9 78.8 15.1 17.2

14.1 26.2 13.1 26.4

16.2 31.5 12.3 71.5

134 82.5 12.3 59.8

15.0 46.9 13.2 46.2

13.9 61.0 13.1 83.6

14.5 87.3 13.8 34.7

15.5 524 9.8 71.9

15.1 80.8 14.1 82.0

13.2 80.2 13.6 55.8

10.7 82.8 14.7 46.9

16.5 51.6 17.9 27.0

12.8 44.6 8.6 40.4

15.3 29.1 114 59.1

14.0 86.1 13.9 43.5

13.8 34.3 12.9 78.8

15.5 314 13.4 36.6

13.4 67.5 13.8 16.7

13.2 72.3 14.1 30.3

12.9 46.4 15.3 63.7



Sample 16 (88NAC15)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
15 50.4 13.1 28.3 11.3 66.2 11 46 351+40 1.48E+06 4600 0.13-0.39
10.7 72.8 15.1 78.9 12.6 36.2 65 207
7.8 6.4 14.5 82.3 16.4 525 31 161
14.9 26.8 11.8 53.6 15.5 2.7 10 51
10 54.5 11 61.1 11.1 269 10 45
14.1 71.2 16.7 40.7 13.9 23.8 38 129
10.1 67.5 7.3 71.2 14.1 9.1 4 19
10.2 81.1 13.8 40.7 15.3 30 63 294
10.6 75.6 15.5 58.3 13.9 305 6 20
11.2 31.2 13.5 67.9 12 705 3 11
16.2 77.1 15 80.3 13.8 724 7 33
12.8 79.8 15.2 77.2 14.3 56.5 6 23
9.9 60.1 9.9 85.3 135 645 8 27
16.1 37.3 10.2 75.7 8 34
8.6 52.6 14 45.8 7 34
8.7 69.4 10.5 57.2 11 70
11 41.9 13.7 64.5 86 191
13.9 47.5 11.8 76 25 135
14.1 87.5 15.8 59.5 29 87
10.8 81.1 12.1 65.4 5 17
11.4 57.5 14.3 86.8

11.9 0.5 14.6 87.6

14.1 48 14 74.3

8.2 31.9 14.9 49.9

8 53.5 14.8 32.2

13.7 82.2 14.9 46.7

12.4 18.2 14.8 67.8

12 63 16.1 32.1

15 26.2 11.4 13.7

135 76.4 10 63

13.6 73.8 115 75

14.8 134 10.7 79.7

13.3 82.7 9.5 53

14.3 52.5 10.6 71.1

14.6 50.8 16 88.8

7.9 57.1 13.4 86.7

13.9 62 15.7 37.2

12.3 78 10.4 40.2

13.2 56 10.6 85.3

11.2 52.6 11.6 12.5

14.7 78.4 14.5 3.4

13.2 47.9 13.9 60.2

16.2 28.5 9.1 57.6

9.3 6.5 16.4 48.2



Sample 17 (88MANO3)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
14.6 73.5 8.3 39.7 12.2 73.9 5 16 351+40 1.33E+06 4600 0.08-0.15
14.7 31.1 7.4 48.3 11.1 69.0 4 20
14.8 57.7 16.3 19.7 14.6 27.8 9 83
10.4 61.9 12.6 1.1 14.2 888 7 39
16.9 42.1 14.2 48.6 14.0 515 4 22
11.3 61.1 13.6 59.1 133 60.2 9 38
10.3 53.8 14.4 61.5 15.2 649 5 35
12.3 27.0 14.8 70.5 14.8 739 3 27
14.6 534 12.7 49.6 15.0 80.6 9 36
10.4 87.9 15.1 66.6 15.8 812 5 32
14.0 71.9 13.9 63.0 14.6 346 6 35
11.5 71.7 14.5 435 11.1 75,5 1 10
14.7 41.8 11.6 52.9 10 53
12.6 67.4 12.5 50.5 8 35
13.2 36.9 12.7 73.4 4 26
10.1 50.2 133 67.0 11 66
10.4 12.0 14.5 61.3 5 35
11.7 84.5 14.0 84.4 3 22
13.8 75.0 7.6 77.7 12 78
12.5 60.8 9.1 85.4 8 58
14.0 86.3 12.5 83.4

14.0 68.9 15.3 40.5

135 45.9 12.8 79.4

10.6 68.6 12.6 40.9

14.0 67.4 14.9 49.9

14.4 64.3 119 44.8

11.5 40.0 10.8 78.0

15.8 47.9 11.6 89.8

13.9 32.7 13.7 62.4

15.0 21.4 134 52.3

15.2 56.9 13.2 68.4

12.1 70.4 135 41.7

9.1 83.4 12.6 23.1

9.6 56.3 14.6 54.9

13.1 71.1 12.7 37.2

11.1 28.7 13.1 44.7

9.9 60.4 13.7 57.5

12.8 394 11.6 74.7

14.3 72.3 15.3 22.5

10.8 37.9 115 30.8

13.4 39.8 10.9 63.3

11.5 26.5 13.7 72.7

12.9 51.7 13.5 50.6

9.6 26.2 12.3 64.8



Sample 18 (88MANO04)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
13.8 72.6 10.7 36.5 13.7 59.7 12 81 351+40 1.33E+06 4600 0.09-0.14
9.5 50.7 12.5 64.2 14.8 50.0 22 160
15.6 79.0 13.7 81.0 15.1 3.8 12 149
15.8 63.2 8.2 37.2 12.8 695 2 11
12.5 49.4 11.7 76.9 11.0 309 6 45
16.3 49.2 10.5 75.8 10.8 303 8 79
14.4 35.7 13.9 24.7 15.4 25 3 25
14.8 51.9 9.4 31.3 11.9 489 9 90
16.4 76.1 15.0 71.7 14.6 59.2 5 50
10.7 49.0 15.2 88.1 15.0 55.7 6 65
8.9 69.9 14.6 48.8 17.0 59.0 13 86
13.1 53.9 13.6 33.5 12.3 804 5 29
6.4 5.8 12.1 33.1 4 38
10.8 11.0 10.6 67.0 11 65
10.0 45.5 13.3 17.8 7 36
13.7 31.5 8.9 54.0 6 33
14.6 46.9 14.3 58.8 4 40
9.7 71.5 11.5 22.2 8 72
14.7 24.2 13.5 24.1 4 42
15.9 63.4 12.4 53.5 3 30
12.3 43.7 13.6 76.7

13.1 32.8 11.2 31.6

12.1 64.7 9.7 2.4

8.9 71.8 11.8 46.3

14.8 59.5 14.3 78.2

10.7 64.6 15.8 81.4

13.3 28.6 14.8 75.0

13.7 60.4 131 74.9

14.8 41.3 12.7 44.1

6.7 47.9 15.3 55.5

9.2 65.6 15.7 58.6

11.6 54 10.0 71.7

9.9 75.5 14.3 39.3

16.1 49.5 13.8 75.2

15.8 54.8 5.0 334

11.2 36.9 13.6 86.8

14.5 30.8 11.6 45.9

12.1 74.0 13.7 62.4

14.6 34.1 13.5 55.0

11.9 76.6 13.5 54.7

9.2 80.0 14.5 56.8

11.8 29.8 16.3 60.4

14.2 71.2 15.0 74.1

13.3 29.5 13.7 62.4



Sample 19 (88MAN13)

Length (um) Angle Length (um) Angle Ns Ni  Zeta rhoD Nd Cl wt%
13.7 69.8 10.0 825 1 4 351+40 1.37E+06 4600 0.20-0.86
14.6 83.9 14.5 588 7 40
13.1 34.9 13.8 70.7 3 20
12.9 79.9 14.8 365 5 37
13.9 63.9 14.2 4.1 7 34
13.9 72.9 15.9 79.2 3 9
12.8 3.9 16.7 46.1 8 33
7.4 39.3 14.6 359 9 43
13.1 30.6 13.2 764 3 15
13.0 34.5 13.1 63.4 10 39
15.4 374 15.0 356 12 42
12.9 45.6 13.1 53.6 11 45
14.5 26.9 12.8 69.3 2 10
13.3 55.9 13.2 69.5 9 38
6.5 254 11.7 19 1 5
7.9 62.4 13.2 282 11 77
12.8 70.7 14.4 225 3 29
10.9 88.6 14.3 76.1 7 34
12.8 50.8 14.1 358 4 28
13.1 80.5 7.8 822 1 4
13.2 57.4 13.6 45.6

14.1 63.8 14.3 55.5

13.8 57.9 12.7 47.0

7.6 5.1 12.5 7.9

13.4 52.8 12.4 63.6

14.4 34.3 14.0 51.9

14.6 79.7 15.5 68.0

13.6 61.0

14.7 59.5

10.7 40.8

14.5 42.0

12.3 66.4

14.1 51.1

15.1 54.1

15.0 36.5

13.4 36.4

13.2 45.8

10.1 119

14.8 38.6

12.1 72.7

14.4 79.0

12.3 53.6

14.9 5.7

13.7 59.9



Sample 20 (90BRO05)

Length (um) Angle Length (um) Angle Ns

Ni Zeta rhoD Nd Cl wt%

14.7 30 16.6 65.2 35
15.6 83.7 14.7 77.9
15.5 59.5 13.3 52.7
15.1 63.9 14.7 62.7 27
13.1 62.7 11 65.2 15
13.8 42.4 13.8 354 1
9.5 67.6 16.4 514 4
15.6 45.8 15.5 27.2
14.6 82.4 11
15 45.3 16
16.1 20.4 12
13.5 78.7 8
15.9 82.7 19
9.5 34.8 42
15.2 43.8

11.7 36.6

133 43

15 78.7 15
7.7 67.1 9
15 64.4 20
153 40.8

15 71.7

15 88.8

14.3 55.4

15.9 76.4

14.1 85.7

13.2 68

16.8 76.7

15.5 86.5

13.2 53.8

133 89.8

14.7 53.4

14.7 49

13.9 64.1

14.6 84.3

16.6 1.8

133 74

14.3 54.4

133 81.6

16.7 14.9

13.7 48.2

15 35.2

15.5 38.4

14.2 46.8

300 4265+300 2.80E+05 3756 Not available
77
111
236
127
17
38
30
131
140
151
75
151
350
41
31
87
150
118
180



Sample 21 (90SB02)

Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
14.4 70.9 15.3 64.8 3 54 4265+300 1.83E+05 3900 Not available
12.9 57.9 15.6 523 4 66
16.4 26.4 14 849 4 46
154 69.9 15 193 3 55
15.1 77.9 15.6 79.2 5 81
15.1 35.3 16.1 591 6 83
15.9 38.5 14.1 69.8 2 36
14 61.6 16 669 8 131
15.4 50.7 15.3 68 5 133
15.1 55.6 16.9 25.1 23 369
15.2 50.9 15.3 71.3 3 52
14.3 51.4 14 87.2 7 106
15.1 47.3 14 51.3 3 36
7.8 55.6 14.7 75.1 2 35
14.7 73.3 15.3 439 3 139
14.2 25.8 16.1 674 4 68
14.3 46 15.6 883 2 34
7 18 15.2 126 7 97
14.1 64.9 13.5 766 4 60
15.7 47.1 154 44 3 67
133 67.8 16 74.1

15.3 48.1 159 9.5

13.8 53.8 15.1 46.7

9.7 56 16.9 55.4

13.6 67.8 15.7 71.3

154 61.8 14.2 38.4

14 81.2 14.5 61.4

16 20.5 13.2 77.8

14.3 88.8 11.3 70.1

12.6 59.4 16.2 33.3

15.4 56.6 14.7 48

16 70.2 14.4 48.2

14.8 81 10.8 79.1

14.3 61.3 134 68.1

15.8 56.7 11.7 59.9

16.1 62 13.9 59.2

15.5 58.1 15.7 76.8

8.9 51.2 14.8 48.5

15.4 85.7 14.7 85

133 85.5 15.5 81

16.1 374 14.8 73.3

15.4 40.8 6.1 72.4

15.8 72.8 13.8 64.6

14.6 74.5 15.6 27.7



Sample 22 (90SA08)

Length (um)

Angle

Ns Ni Zeta rhoD Nd Cl wt%

Not available

Not available

2
1
0
1
1
0
2
1
1
2
0
1
1
2
1
2
2
1
2
2

55 4265+300 2.95E+05 3756 Not available
11
11
8
14
25
35
36
33
62
11
25
28
67
31
35
56
50
34
93



Sample 23 (810R07)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
14.41 65.36 14.08 60.62 11.31 4576 9 138 4265+300 1.25E+05 3027 Not available
15.16 22.39 13.04 72.94 14.62 67.11 5 108
13.41 69.34 14.45 42.04 15.55 50.35 6 110
14.72 38.52 7.02 68.47 14.42 50.12 5 193
15.6 72.22 15.84 28.4 11.77 50.7 2 77
15.47 42.47 15.95 26.72 14.63 49.09 4 112
8.02 78.73 14.58 68.93 14.88 5492 2 77
14.24 84.21 16.57 48.36 14.43 17.24 3 63
13.5 43.07 17.24 50.39 13.87 2836 3 79
14.9 56.13 15.84 62.72 15.41 5126 2 72
15.43 61.09 9.11 74.16 15.45 4773 3 77
14 78.04 14.15 83.98 14.7 3594 6 132
15.82 61.02 8.31 87.54 4 124
14.54 74.99 14.15 81.18 4 139
14.63 62.26 13.38 68.85 3 104
15.64 66.82 11.23 71.87 1 29
12.97 77.06 10.51 29.12 5 93
13.96 80.47 15.05 81.47

14.85 60.16 14.09 51.47

15.86 70.28 9.23 77.17

15.24 29.81 16.07 51

10.91 55.54 15.28 41.75

14.86 63.42 135 75.89

10.6 49.81 5.04 47.75

15.25 64.31 14.73 63.94

15.17 62.96 15.65 31.85

15 48.79 14.82 68.7

14.48 0.22 10.14 45.24

14.98 67.83 15.17 83.35

15.87 66.83 15.56 44.29

14.17 63.1 6.52 66.22

15.84 39.49 14.99 30.66

15.15 46.3 16.2 71.66

13.59 79.21 10.82 34.21

14.29 46.5 15.68 46.62

15.83 51.04 16.12 35.71

14.48 73.08 13.52 52.43

14.14 80.49 8.94 57.7

16.28 57.64 14.86 36.97

14.6 32.68 16.23 42.45

15.63 22.86 16.16 76.42

13.31 52.73 13.58 80.01

15.25 43.35 11.78 62.53

8.05 77.24 14.6 68.64



Sample 24 (810R08)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
14.07 70.25 14.71 68.27 15.68 39.68 9 164 4265+300 1.26E+05 3027 Not available
15.75 59.02 8.94 2.11 14.54 3652 5 78
13.78 51.48 16.67 17.78 6.84 86.89 4 85
14.57 71.2 12.07 55.03 14.79 28.68 21 333
7.77 42.13 16.15 27.32 16.35 66.92 3 46
15.62 45.71 15.72 36.71 16.17 79.21 7 138
11.47 61.37 13.8 39.07 4.92 5446 5 93
14.11 65.56 12.99 89.12 16.25 28.18 5 85
14.72 29.21 7.05 42.84 15.52 40.19 7 119
15.9 17.31 11.99 89.08 15.3 20.32 6 129
13.2 86.1 14.28 38.84 16.28 359 3 41
15.54 83.38 13.05 35.33 15.47 45,17 5 131
14.73 329 14.24 70.28 6 122
14.42 24.56 14.51 30.29 8 126
15 57.1 14.65 10.54 3 60
15.21 76.62 14.44 80.16 7 208
12.97 78.99 14.63 74.32 4 117
15.36 36.7 16.56 25.44 5 144
12.72 69.28 16.26 48.4

15.08 67.53 14.94 20.55

15.89 68.26 16.38 20.53

15.31 46.05 15.98 57.89

15.06 30.58 14.11 66.6

12.01 11.93 15.67 49.49

15.86 78.12 14.62 48.34

16.04 60.3 14.09 69.84

15.31 69.41 16.67 58.75

15.62 84.46 12.51 61.38

15.32 59.66 14.74 77.52

14.03 56.79 15.65 13.86

15.75 84.31 15.2 69.25

15.32 54.07 14.64 33.83

12.5 68.57 13.52 78.21

15.55 52.54 14.57 87.85

15.66 83.25 14.03 57.5

15.76 64.2 15.66 79.74

13.17 56.59 15.14 55.45

14.92 52.82 15.89 29.22

11.49 51.87 17.24 6.04

14.1 60.32 15 73.4

9.16 57.49 5.73 40.33

17.11 21.81 13.63 24.07

16.61 55.63 9.28 70.93

16.2 57.19 14.55 6.17



Sample 25 (810R15)

Length (um) Angle Length (um) Angle Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%
16.19 16.36 13.93 38.77 14.55 37.43 3 63 4265+300 1.33E+05 3027 Not available
12.53 66.21 14.48 48.24 16.01 1254 2 51
14.49 60.83 13.81 64.73 14.66 4631 4 83
10.83 28.31 10.28 55.19 15.3 2032 2 57
11.96 60.84 15.6 45.23 6 158
16.41 64.98 16.27 48.04 14 208
14.74 51.68 12.85 24.54 2 67
15.84 64.54 8.89 3.8 2 51
14.47 89.86 14.96 31.81 3 33
14.57 70.51 16.01 52.39 9 126
15.95 44.12 12.67 70.28 6 137
14.79 75.77 17.27 28.6 4 70
15.68 54.55 16.22 67.56 6 154
15.38 52.49 15.31 67.37 1 16
15.13 37.13 14.79 72.66 2 49
15.26 63.31 14.69 48.76 5 73
15.67 30.14 14.54 48.07 6 129
14.62 38.29 14.17 40.49 4 94
16.65 48.99 13.69 57.97 6 142
15.48 30.86 8.06 73.52 7 156
16.42 62.53 14.59 58.38

19.65 67.5 10.19 52.44

13.34 42.48 16.08 24

15.67 73 14.33 52.55

12.12 40.91 14.74 77.52

9.52 51.84 15.11 56.57

14.04 74.22 14.13 71.5

14.44 41.63 16.03 31.21

8.35 59.19 15.91 23.23

14.44 80.13 13.84 59.3

14.79 46.96 14.07 50.56

15.22 65.88 16.08 85.48

11.81 84.64 15 42.31

7.8 62.93 10.36 37.47

14.94 63.48 14.49 33.71

16.59 31.87 14.44 68.34

14.67 71.3 16.45 50.45

5.55 57.29 13.8 87.25

14.95 45.9 17.19 32.04

7.14 55.48 13.38 88.42

15.37 61.35 12.86 81.7

14.71 40.32 10.97 34.37

15.71 47.42 15.73 32.28

14.65 64.26 17.05 20.21



™

Length (um) Angle Ns Ni Zeta rhoD Nd Cl wt%

Not available Not available 1 40 351+40 1.40E+06 4000 0.02-0.13
2 30
4 77
4 100
2 53
3 63
1 22
5 85
1 8
4 25
6 85
1 28
1 14
1 20
7 82
2 62
12 136
3 38
96
52



Figure DR1

HeFTy Input Data, Modeling Procedures, and Results
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Sample 1 (84MP03)

Sample Location: 38°44.53°N, 106°11.57°W
Elevation: 3055 m

Rock Type: Mt. Princeton Granite

Age: 36.6 Ma (Shannon et al., 1988)

HeFTy Model Description:

AFT age, track length data and AHe ages would not produce
any paths, so they were modeled separately. The left thermal
history model incorporates AFT age and track length data.
Initial track lengths were estimated using a chlorine value of
0.3 wt %, which lies within the range of reported chlorine
values from a nearby sample at Mt. Princeton (Kelley et al.,
1992). The right thermal history model incorporates all five
AHe ages, but no AFT data. The left thermal history model
requires that the sample cool below ~60 °C by ca. 8 Ma, while
the right thermal history model requires that the samples
remain hotter than ~60 °C until ca. 4-3 Ma. One possible
explanation is the AHe system was partially reset due to
geothermal fluids from nearby hotsprings. Therefore, we
suggest that the left thermal history model is a better indication
of cooling due to fault slip in the Mt. Princeton region.

AFT Input Data

Measured AFT age:

13.2 + 1.5 Ma (Kelley et al., 1992)

Measured track length:

13.5 + 0.4 um

N = 100 (Kelley et al., 1992)

AHe Modeling Results

gl input age: 3.4+ 0.7 Ma
model age: 3.5 Ma
GOF: 0.88

g4 input age: 3.1+ 0.6 Ma
model age: 2.8 Ma
GOF: 0.63

g2 input age: 2.9+ 0.6 Ma
model age: 2.9 Ma
GOF: 0.99

g5 input age: 3.4+ 0.7 Ma
model age: 3.4 Ma
GOF: 0.97

g3 input age: 2.6 + 0.5 Ma
model age: 2.6 Ma
GOF: 0.96

AFT: Track Length Distribution

oanl | C-axis projected track length | @
14,39+ 1.55 um
o2z} Model track length |-
14.24 + 1.43 pm

g0 GOF
g 0.74
u'iD'15 -] i
LR 1 R e RREEet R R R EEE TPt FEET Rt
L R T e e
0.oo0 + + + t t
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22t 93
o
T
<1

0
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Sample 2 (B4MP05)

Path Information:

21 50000 paths tried
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«| 201 good paths
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Sample 2 (84MP05)

Sample Location: 38°44.91° N, 106°11.24° W
Elevation: 2899 m

Rock Type: Mt. Princeton Granite

Age: 36.6 Ma (Shannon et al., 1988)

HeFTy Model Description:

AFT age, track length data and AHe ages would not produce
any paths, so they were modeled separately. The left thermal
history model incorporates AFT age and track length data.
Initial track lengths were estimated using a chlorine value of
0.3 wt %, which lies within the range of reported chlorine
values from a nearby sample at Mt. Princeton (Kelley et al.,
1992). The right thermal history model incorporates four
AHe ages (excluding g3), but no AFT data. The left thermal
history model requires that the sample cool below ~50 °C by
ca. 8-4 Ma, while the right thermal history model requires
that the samples remain hotter than ~50 °C until ca. 2 Ma. As
with Sample 1, one possible explanation is the AHe system
was partially reset due to geothermal fluids from nearby
hotsprings. Therefore, we suggest that the left thermal history
model is a better indication of cooling due to fault slip in the
Mt. Princeton region.

AFT Input Data

Measured AFT age:

9.6 + 1.2 Ma (Kelley et al., 1992)
Measured track length:
12.9+0.5 pym

N =100 (Kelley et al., 1992)

AFT: Track Length Distribution

C-axis projected track length
“*¥1 1410+ 157 pm
a2s | Model track length
13.97+1.83 um
g 0.20 4 GOF T
EU“S' 9% e
D"]D _______________________________________________________
(10 R ————————y WrEemeee
0.aa . . . . t
1] 2 4 ] g 10 12 14 16 15 20

Length (pm)

AHe Modeling Results

gl input age: 2.7 = 0.6 Ma
model age: 2.7 Ma
GOF: 0.99

g4 input age: 2.1+ 0.5 Ma
model age: 2.4 Ma
GOF: 0.43

g2 input age: 3.1+ 0.6 Ma
model age: 2.5 Ma
GOF: 0.32

g5 input age: 2.7+ 0.6 Ma
model age: 2.7 Ma
GOF: 0.98

g3 excluded
from modeling

w w
U O un
™—Or—
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Sample 2 (84MP05)

.01 Path Information:
50000 paths tried
a0 }--1 6 acceptable paths

0 good paths

60 4--
Blue path = weighted mean path

Black path = best-fit path
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Tirme (ha)
Sample 2 (84MP05) AFT Input Data
Sample Location: 38°44.91° N, 106°11.24° W .
Elevation: 2899 m Measured AFT age:
Rock Type: Mt. Princeton Granite 9.6 + 1.2 Ma (Kelley et al., 1992)
Age: 36.6 Ma (Shannon et al., 1988) Measured track length:
12.9+£0.5 um

HeFTy Model Description: N =100 (Kelley et al., 1992)
Thermal history model incorporates AFT age, track length
data, and four single grain AHe ages. Unlike the previous
two models of this sample, this model was produced using AFT: Track Length Distribution
two constraint boxes, The first constrain box, from 8-4 Ma 035 | C—z;lxis plroieclte 9 tllfack Ilenq trl1 '
and 20-80 °C, encompasses all paths produced from the first o0l 14102 157 um
model using only AFT data. The second box allows the ' ~MH
sample to heat up to test the hypothesis that it may have been 0231 i/éllo(;jgel t;a:g length
affected by geothermal fluids. The weighted mean time- Eo_zo. G (5F + 140 Hm
temperature path suggests that the sample was cooled to ~45 E{ms_ T 2 e
°C by 6 Ma, and was subsequently heated to ~65 °C at 2 Ma, s )
followed by rapid cooling to surface temperatures. L e et S

oosd oo i

0.0o t t t t

1] 2 4 B ] 10 12 14 16 15 20
Length (pm)
35
.30 JE g3 excluded
: S 25 | from modeling

AHe Modeling Results 220 |

a 15 |
gl input age: 2.7 + 0.6 Ma g4 input age: 2.1+ 0.5 Ma L0 |
model age: 3.1 Ma model age: 2.8 Ma < 5 | 95 94
GOF: 0.54 GOF: 0.08 0 0 9lago g2
g2inputage:3.1+0.6 Ma g5 input age: 2.7+ 0.6 Ma 0 5 10 15 20 25
model age: 2.9 Ma model age: 3.3 Ma eU (ppm)
GOF: 0.68 GOF: 0.30




Sample 3 (84MP0G)
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Sample 3 (84MP06)

Sample Location: 38°44.55° N, 106°21.09° W
Elevation: 3896 m

Rock Type: Mt. Princeton Granite

Age: 36.6 Ma (Shannon et al., 1988)

HeFTy Model Description:

Thermal history model incorporates AFT age, track
length data, and four single grain AHe dates. One
AHe date (g3) was excluded because of its
anomalously old AHe age. Initial track lengths
were estimated using a chlorine value of 0.3 wt %,
which lies within the range of reported chlorine
values from a nearby sample at Mt. Princeton
(Kelley et al., 1992).

AFT Input Data

Measured AFT age:

22.9 + 2.5 Ma (Kelley et al., 1992)
Measured track length:

14.3 £ 0.3 um

N =100 (Kelley et al., 1992)

AFT: Track Length Distribution

050 ' T LA
s || C-axis projected track length | : ' ;

oaodl 15.00+1.16 pm 8
nas | Model track length R

............

Soan{l 14.83+1.51pm . oo
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w .20 4 o
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010 4
005
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T T T T T
1} 2 4 g g 10 12 14 16 18 20
Length (pm)

AHe Modeling Results

gl input age: 27.0 = 5.4 Ma
model age: 21.9 Ma
GOF: 0.35

g4 input age: 25.7 £ 5.1 Ma
model age: 21.5 Ma
GOF: 041

g2 input age: 26.7 = 5.3 Ma
model age: 21.5 Ma
GOF: 0.32

g5 input age: 30.4+ 6.8 Ma
model age: 21.7 Ma
GOF: 0.20

w
o
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o
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Sample 4 (84MP08)
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Sample 4 (84MP08) AFT Input Data
Measured AFT age:

Sample Location: 38°44.40’ N, 106°20.78° W
Elevation: 3747 m

Rock Type: Mt. Princeton Granite

Age: 36.6 Ma (Shannon et al., 1988)

HeFTy Model Description:

Thermal history model incorporates AFT age, track

23.1 + 2.8 Ma (Kelley et al., 1992)
Measured track length:

145+ 0.3 um

N =100 (Kelley et al., 1992)

AFT: Track Length Distribution

. . DSD T I e S N
length data, and all five AHe dates. No chlorine nas 1| C-axis projected track length |t L 1i . i ..
data is available for this sample, so initial track oandl 1511+114pum  fo i
lengths were estimated using an assumed chlorine _ 0] Model track length |- -
value of 0.1 wt % gosofl 15.05+1.01pm  F R

) ) %DQS—— GOF .-
coxoy 086 0000 -/
URLE SRR SRR EREEE RS RERRFEERREE
DAD o
005 4----- e et T EE TR EE R P
0.00 . . | : I
0 2 4 5] g 10 12 14 16 18 20
Length {pm)
AHe Modeling Results 30
2 | 94
gl input age: 16.2 + 3.2 Ma g4 input age: 23.8 + 4.8 Ma © é
model age: 18.5 Ma model age: 19.8 Ma 22 | @ g3 é %
GOF: 0.47 GOF: 0.41 2 i 5
5 15 g 92 gl
g2input age: 19.2+3.8Ma  g5input age: 19.8 + 4.0 Ma 2 10 |
model age: 19.2 Ma model age: 19.9 Ma < g |
GOF: 0.94 GOF: 0.97 0
g3 input age: 19.5 + 3.9 Ma 0 10 20 30 40 50 60
model age: 19.6 Ma eU (bpm
GOF: 0.98 (ppm)




Sample 5 {84MP10)
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Sample 5 (84MP10)

Sample Location: 38°42.36’ N, 106°20.39° W
Elevation: 3041 m

Rock Type: Mt. Princeton Granite

Age: 36.6 Ma (Shannon et al., 1988)

HeFTy Model Description:
Thermal history model incorporates AFT age, track

AFT Input Data

Measured AFT age:

20.1 + 2.3 Ma (Kelley et al., 1992)
Measured track length:

1454+ 0.4 um

N =101 (Kelley et al., 1992)

AFT: Track Length Distribution

; i 0.45 ' ' ' ' ' - -
length data, and all five AHe dates. No chlorine 2| c-axis projected track length || [l
data is available for this sample, so initial track ' 15.15 + 1.25 um : :
. . . 0.35 M
lengths were estimated using an assumed chlorine - nan || Model track length HEE
value of 0.3 wt %, which lies within the range of a 5 025 (134C-)7|f +1.56 um I
nearby sample at Mt. Princeton (Kelley et al., Eony -
1992). oasg ~ M .
L s S S A
L S R e e
.00 et
1] 2 4 G g 10 12 14 16 15 20
Length (pm)
AHe Modeling Results 12
2 1
| . TR 5
gl input age: 9.1+ 1.8 Ma g4 input age: 10.5+ 2.1 Ma < 95
s g8 | 04 3
model age: 11.9 Ma model age: 11.9 Ma £ g
GOF: 0.12 GOF: 0.50 2 6 |
a
g2 input age: 9.4 + 1.9 Ma g5 input age: 9.9+ 2.0 Ma 2 4 r
model age: 11.9 Ma model age: 12.0 Ma < 5 |
GOF: 0.19 GOF: 0.29 0

g3input age: 9.7 + 1.9 Ma
model age: 12.1 Ma
GOF: 0.21

eU (ppm)




Sample 6 (84MP12)
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Sample 6 (84MP12) AFT Input Data
) Measured AFT age:
Sample Location: 38°42.95’ N, 106°15.34° W 14.8 + 1.9 Ma (Kelley et al., 1992)
Elevation: 2768 m _ Measured track length:
Rock Type: Mt. Princeton Granite 14.2 £ 0.4 um
Age: 36.6 Ma (Shannon et al., 1988) N =100 (Kelley et al., 1992)
HeFTy Model Description: AET: Track Lemath Distribur
- - s Iraci endth LiIstribution
Thermal history model incorporates AFT age, - Jn e
track length data, and all five single grain AHe n4s{| C-axis projected track length | /g
dates. Since no chlorine data was available for this 04041 1492+ 1.37 um T
sample, initial track length was estimated by 5os]| Modeltrack length N
assuming a chlorine value of 0.1 wt %. %o2s | g'og'f £1.30 um !
o2 T/ :
0154 0.80 i
R B AR R SR RRE Ry T
0.00 i i - T —
1} 2 4 53 g 10 12 14 16 18 20
Length (pm)
AHe Modeling Results 15
gl input age: 8.6 +1.7 Ma g4 input age: 8.4+ 1.7 Ma g 10 | %;g
model age: 8.8 Ma model age: 8.8 Ma i g4 ) 92 %@
GOF: 0.90 GOF: 0.80 ® @ gl
e 5| 93
g2 input age: 8.2 + 1.6 Ma g5 input age: 10.1 + 2.0 Ma E
model age: 8.8 Ma model age: 8.8 Ma
GOF: 0.74 GOF: 0.51 0
g3input age: 7.3+ 1.5 Ma 0 10 20 30 40 50 60
model age: 8.8 Ma eU (ppm)
GOF: 0.32




Sample 7 {885G03)
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Sample 7 (885G03)

Sample Location: 37°43.84’ N, 105°27.67° W
Elevation: 2927 m

Rock Type: Granite

Age: Proterozoic

HeFTy Model Description:
Thermal history model incorporates AFT age,

track length data, and four single grain AHe dates.

One AHe date (g5) was excluded because of its
anomalously old AHe age. Initial track lengths
were estimated using a chlorine value of 0.05 wt
%, based on a range of 0.02 — 0.09 wt % reported
for this sample (Kelley et al., 1992).

AFT Input Data

Measured AFT age:

10.4 + 1.3 Ma (Kelley et al., 1992)
Measured track length:

14.0 +£ 2.0 um

N =87 (Kelley et al., 1992)

AFT: Track Length Distribution
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AHe Modeling Results

gl input age: 9.6 + 1.9 Ma
model age: 10.2 Ma
GOF: 0.77

g4 input age: 12.5+ 2.5 Ma
model age: 10.3 Ma
GOF: 0.39

g2 input age: 9.8 + 2.0 Ma
model age: 10.2 Ma
GOF: 0.84

g3 input age: 14.2 + 2.8 Ma
model age: 10.1 Ma
GOF: 0.15

i g5 excluded
> § from modeling
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Sample 8 {885G07)
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Sample 8 (88SG07)

Sample Location: 37°17.87° N, 105°09.82’ W
Elevation: 3847 m

Rock Type: Sandstone (Minturn Fm.)

Age: Pennsylvanian

HeFTy Model Description:

Thermal history model incorporates AFT age,
track length data, and four single grain AHe dates.
One AHe date (g5) was excluded because of its
anomalously old AHe age. Initial track lengths
based on a chlorine range of 0.05 — 0.1 wt %
(Kelley et al., 1992) yielded no paths. No paths
were produced until the chlorine concentration
was increased to 2.5 wt. %. The final thermal
history model was produced using a chlorine value
of 2.5 wt. %.

AHe Modeling Results

gl input age: 27.8 + 5.6 Ma
model age: 20.5 Ma
GOF: 0.19

g2 input age: 20.1 + 4.0 Ma
model age: 20.6 Ma
GOF: 0.92

g3 input age: 22.7 + 4.5 Ma
model age: 20.6 Ma
GOF: 0.64

g4 input age: 28.3+ 5.7 Ma
model age: 20.3 Ma
GOF: 0.16

AFT Input Data

Measured AFT age:

31.4 +4.1 Ma (Kelley et al., 1992)
Measured track length:

13.9+ 0.5 um

N =100 (Kelley et al., 1992)

AFT: Track Length Distribution

s
o404| C-axis projected | oocioerfa
ot track length | iAo

ot 1468+175um |

$0251| Model track length |-/ (.-

Boxmfl 1526+137um [/ S
015+ GOF
o0+ 0.20
pis " N . - - - - -
aoo f t t t f

0 2 4 5} g 10 12 14 16 18 20
Length (pm)
80
70  _ g5 excluded
F60 [ ¢ from modeling
2 i
= 50
240 |
8 gl
o 30 | (] 6)
2 | gb o © 3
10 | 2 Y
O 1
0 5 10 15 20 25 30
eU (ppm)




Path Information:
50000 paths tried
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Sample 9 (88SG09) AFT Input Data
sample Location: 37°19.92° N, 105°05.69° W Measured AFT age:
Elevation: 2829 m 19.4 £ 2.3 Ma (Kelley et al., 1992)
Rock Type: Siltstone (Sangre de Cristo Fm.) messfgeg J:r?Ck length:
Age: Pennsylvanian-Permian ' '
g y N = 83 (Kelley et al., 1992)
HeFTy Model Description:
Thermal history model incorporates AFT age, " AFT: Track Length Distribution
trqc.k length data, and five single grain AHe dates. oa0d C-axis projected :
Initial track lengths based on a chlorine range of 035 tracklength |l
0.05 - 0.1 wt % (Kelley et al., 1992) yielded no 20304 1512+1.62pm oo
paths. No paths were produced until the chlorine 5 0% '1\"'10589:;5‘55 length |~
concentration was increased to 2.0 wt. %. £ one GOF Hm ] L
Therefore the final thermal history model was oinf 078 0 |
produced using an assumed chlorine value of 2.5 0.05 r
wt. %. T 4 6 & w1z e s s @
Length (pim)
AHe Modeling Results 30
gl input age: 20.9 + 4.2 Ma g4 input age: 18.4 + 3.7 Ma © 2 7 94 % 95
model age: 16.8 Ma model age: 16.7 Ma 22 | 5 Q gl
GOF: 0.33 GOF: 0.64 215 | o
©
(a] 2 @)
g2 input age: 15.1 + 3.0 Ma g5 input age: 25.7 + 5.1 Ma £ 10 | 9 93
model age: 16.7 Ma model age: 16.6 Ma < g5 |
GOF: 0.59 GOF: 0.08 0
g3 input age: 12.3+2.5 Ma 0 5 10 15 20 25
good:.l 3%197: 16.8 Ma eU (ppm)




Path Information: Sample 10 (88SG10)
T 50000 paths tried ' ' = = '
122 acceptable paths
0 good paths

Blue path = weighted mean path

Black path = best-fit path

-------------------------------------------------------------------

Temperature (°C)
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Sample 10 (88SG10) AFT Input Data

Measured AFT age:

38.9 +£ 4.0 Ma (Kelley et al., 1992)
Measured track length:

124+ 0.4 um

N =100 (Kelley et al., 1992)

Sample Location: 37°36.82° N, 105°11.34° W
Elevation: 2870 m

Rock Type: Arkose (Sangre de Cristo Fm.)
Age: Pennsylvanian-Permian

HeFTy Model Description:

. . AFT: Track L th Distributi
Thermal history model incorporates AFT age, B

track length data, and three single grain AHe nan )| C-axis projected | ... ______ ______
dates. Initial track lengths were estimated using a 15 || track length AT
chlorine value of 0.2 wt. %, which is based on - 13.48+ 1.72 ym I ™I
reported values that range from0.03 — 0.22 wt. % 5 ?";g;';;a:; '?:qth R
(Kelley et al., 1992). No paths were produced £ GO N | ! e
when grains g3 and g4 were included, even if they ool 026 20000 |- -
were binned, most likely because of their s
anomalously old ages without an apparent - :
a 2 4 & g

10 12 14 16 18 20

correlation with eU. Therefore, they were §
enoth (um)

excluded from modeling.

60

g 50 |- g3 excluded from modeling 3

AHe M ling Result <40
¢ Modeling Results g 5 g2 g4 excluded

© o) -
gl input age: 18.0 + 3.6 Ma g5 input age: 23.0 £ 4.6 Ma a 20 9o 1) from mOdelmg
model age: 19.3 Ma model age: 18.0 Ma Z 10 | gl
GOF: 0.71 GOF: 0.28 0 ‘
g2 input age: 26.6 + 5.3 Ma 0 > 10 15
model age: 19.2 Ma eU (ppm)

GOF: 0.16




Samnple 11 BRSGIN
Path Information: A
»J 50000 paths tried
711 acceptable paths ‘ 3

wf 115 good paths

B0

Blue path = weighted mean
path
Black p
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ath = best-fit path

Temperature (°C)
g

]
5]

L i) DEFEERRRRETIT . St RS SRR RN

_______________

AFT Age and
Track Lengths
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Sample 11 (885G11)

Five AHe Ages

Path Information:
50000 paths tried
5021 acceptable paths
810 good paths

Temperature ("C)

Blue path = weighted mean
path
Black path = best-fit path
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Sample 11 (88SG11)

Sample Location: 37°31.89°N, 105°17.69°W
Elevation: 2536 m

Rock Type: Sandstone (Minturn Fm)

Age: Pennsylvanian

HeFTy Model Description:

Two thermal history models are presented for this sample.
The left model incorporates AFT age and track length data.
The right thermal history model incorporates five AHe ages.
No paths were obtained when AFT data was combined with
any AHe data. For this sample, the slightly shortened track
lengths require prolonged residence within the partial
annealing zone. However, the AHe data seem inconsistent
with this because the five AHe dates are relatively uniform
despite an eU range from 2-63 ppm, suggesting rapid
cooling through the partial retention zone. We choose to not
interpret these results too heavily, but include both models
for completeness.

AFT Input Data

Measured AFT age:

28.5 + 2.6 Ma (Kelley et al., 1992)
Measured track length:

12.9+ 0.4 pm

N =101 (Kelley et al., 1992)

AHe Modeling Results

gl input age: 25.0 £ 5.0 Ma
model age: 31.7 Ma
GOF: 0.18

g4 input age: 33.2+ 6.6 Ma
model age: 33.4 Ma
GOF: 0.98

g2 input age: 38.2+ 7.6 Ma
model age: 33.0 Ma
GOF: 0.49

g5 input age: 32.1 + 6.4 Ma
model age: 31.0 Ma
GOF: 0.86

g3 input age: 37.4+ 7.5 Ma
model age: 32.3 Ma
GOF: 0.49

AFT: Track Length Distribution

oo )| C-axis projected track length
' 13.88+1.24 um
o251l Model track length
13.76 +1.32 um
Zo20l GOF
= 0.80
:._j 015 H
040
1
0.00 T T T T
0 2 4 i 3 10 12 14 16 18 20
Length (pm))
50
T40 | o5 % 92
s 13 d % 93 %
)] 30 [
s 0
382 | g1 g4
2 g
Z 10
0

0 10 20 30 40 50 60 70
eU (ppm)




Path Information:
50000 paths tried
w{-| 84 acceptable paths
40 good paths

=1 Blue path = weighted mean path

| BI

Temperature (°C)

Sample 12 (885G12)
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Sample 12 (88S5G12)

Sample Location: 37°29.67° N, 105°20.51° W
Elevation: 2530 m

Rock Type: Gneiss

Age: Proterozoic

HeFTy Model Description:

Thermal history model incorporates AFT age,
track length data, and five single grain AHe dates.
Initial track lengths based on a chlorine range of
0.05-0.1 wt % (Kelley et al., 1992) yielded no
paths. No paths were produced until the chlorine
value was increased to 1.2 wt. %. Therefore the
final thermal history model was produced using an
assumed chlorine value of 1.2 wt. %.

AFT Input Data

Measured AFT age:

31.4+ 4.1 Ma (Kelley et al., 1992)
Measured track length:

13.9+ 0.5 um

N =100 (Kelley et al., 1992)

AHe Modeling Results

gl input age: 10.3+2.1 Ma
model age: 10.5 Ma
GOF: 0.93

g4 input age: 10.2 + 2.0 Ma
model age: 10.0 Ma
GOF: 0.94

g2 input age: 10.3+2.1 Ma
model age: 10.5 Ma
GOF: 0.92

g5 input age: 12.1 + 2.4 Ma
model age: 10.5 Ma
GOF: 0.50

g3 input age: 10.6 + 2.1 Ma
model age: 10.3 Ma
GOF: 0.87

AFT: Track Length Distribution

"1 C-axisprojected |
0301 track length i
oss] 14.19+2.0 9111 I U P —
B a0 ] Model track length | ¢ | /@8 | |
T 13.93+2.04 pm :
£o015] GOF - dees
ool 0.22 o]
0.05_______:______.______y_.___d______ _: ______
0.00 T T T T T
o 2 4 E g 10 12 14 16 18 20
Length (pm)
15
—_ 3 §
©
210 | glgo 95
(]
8 92 g4
o 5 [
I
<
0
0 5 10 15 20
eU (ppm)
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©11 Blue path = weighted mean path

Sample 13 (885G13)

---------------------------------------------------------------------------------

Temperature (°C)
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| Black path = best-fit path
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Sample 13 (885G13)

Sample Location: 37°34.64’ N, 105°29.11’ W
Elevation: 4373 m

Rock Type: Gabbro

Age: Proterozoic

HeFTy Model Description:
Thermal history model incorporates AFT age,
track length data, and five single grain AHe dates.

AFT Input Data

Measured AFT age:

18.0 + 2.0 Ma (Kelley et al., 1992)
Measured track length:

145+ 0.6 um

N =40 (Kelley et al., 1992)

AFT: Track Length Distribution

0.45
Initial track lengths were estimated using a nan { C-axis projected
chlorine value of 0.3 wt. %, which is in the 0.23 — n3sf track length
0.51 wt. % range reported by Kelley et al. (1992). 5o 1515+1.26 um
5 92541 Model track length
£0209) 1459+ 1,55 pm
0135 H GOF
01041 0.14
005
0.00 i i i :
o 2 4 & & 10 12 14 16 18 20
Length (prm)
AHe Modeling Results 16
14
glinputage:9.2+1.9Ma g4 input age: 10.5+ 2.1 Ma T
model age: 9.7 Ma model age: 9.9 Ma % 10 ¢ gS ggzé 1 §
GOF: 0.82 GOF: 0.75 £ 8 | @) 9
2 6 | g4 93
g2 input age: 9.8 + 2.0 Ma g5 input age: 8.2+ 1.7 Ma z 4 |
model age: 9.7 Ma model age: 9.7 Ma < > |
GOF: 0.96 GOF: 0.36 0
g3 input age: 9.8+ 2.0 Ma 0 5 10 15 20 25
model age: 9.6 Ma eU (ppm
GOF: 0.91 (ppm)
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Path Information:
=H{ 50000 paths tried
3 acceptable paths
0 good paths

Blue path = weighted mean path

Temperature (°C)
=
[=)

Black path = best-fit path
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Sample 14 (885G23)

Sample Location: 37°14.24’ N, 105°18.64° W
Elevation: 2878 m

Rock Type: Granitic gneiss

Age: Proterozoic

HeFTy Model Description:

Thermal history model incorporates AFT age,
track length data, and three single grain AHe
dates. Initial track lengths were estimated using a
chlorine value of 0.15 wt. %, based on reported
values that range from 0.00 — 0.31 wt. % reported
by Kelley et al. (1992). No paths were produced
when grains g1 and g4 were included, even if they
were binned. Therefore, they were excluded from
modeling.

AFT Input Data

Measured AFT age:

32.5+ 3.9 Ma (Kelley et al., 1992)
Measured track length:

13.3+ 0.3 um

N =100 (Kelley et al., 1992)

AFT: Track Length Distribution

oandl . . }----

C-axis projected

track length
0301 14.17+1.23um

0354

AHe Modeling Results

g2 input age: 6.2+ 1.3 Ma
model age: 8.5 Ma
GOF: 0.08

g5 input age: 12.1+ 2.4 Ma
model age: 8.8 Ma
GOF: 0.17

g3 input age: 11.3+ 1.9 Ma
model age: 7.7 Ma
GOF: 0.06

%0-25“ Model track length
go20{ 13,95+ 1.11 um
“n1s4| GOF
oanf{ 0.31 :
L s I e Sy i
0.0 —
a 2 4 B g 10 12 14 16 18 20
Length (pm)
20
¢ g1 excluded $
é 15 from modeling
° g5 o ) /
® 10 g3
S g4 excluded
T o .
< > | g2 from modeling
0
0 2 4 6
eU (ppm)




Sample 17 (88MANO03)
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9 T Path Information:
‘im anll = Cl 50000 paths tried
B e e 5 acceptable paths
0 good paths
A0 - e e
R S—— R S Blue path = weighted mean path
e Black path = best-fit path
100 53] =) &3 &0 75 k) 63 G0 53 Tim:?ma) 43 40 33 30 23 20 135 10 3 o]
Sample 17 (88MANO03) AFT Input Data
Sample Location: 34°47.66’ N, 106°23.84’ W Measured AFT age:
Elevation: 2524 m 38.8 = 4.3 Ma (Kelley et al., 1992)
Rock Type: Granite Measured track length:
Age: Proterozoic 12.9+ 0.4 um
. N =100 (Kelley et al., 1992)
HeFTy Model Description:
Thermal history model incorporates AFT age, T Ty B T
track length data, and four single grain AHe dates. T A
One AHe date (g4) was excluded because of its . Cléa;"zsfgoﬁﬂig track length |+ [
anomalously old AHe age. Initial track lengths oo || Model track ,‘énath _________
were estimated using a chlorine value of 0.1 wt Soss|| 1427+143pum | WL
%, based on a range of 0.08 — 0.15 wt % reported gox | % ___________
for this sample (Kelley et al., 1992). Saasfl RSN
IR SO U SN RS S R T
008 oo PR S
0.00 i i i T u :
1] 2 4 - g 10 12 14 16 18 20
Lencth (pm)
AHe Modeling Results 140
_ 120 g4 excluded
glinput age: 35.6 £ 7.2 Ma g5 input age: 37.8 £ 7.6 Ma g 100 | from modeling
model age: 30.8 Ma model age: 31.1 Ma < s |
GOF: 0.50 GOF: 0.38 g
o 60 3 93
g2 input age: 50.2 + 10.1 Ma % 40 | 92 5 9]
model age: 31.4 Ma |
GOF: 0.06 28 gl‘ 95
g3 input age: 41.4 + 8.3 Ma 0 5 10 15 20 25
model age: 31.9 Ma eU (ppm)
GOF: 0.25




0
Path Information:
“1°| 50000 paths tried
ol | 5acceptablepaths | ¢ i 0
0 good paths
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140 ______________________________________________________
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Sample 18 (B8MANO4)

____________________________________________________
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a0

Time: (ha)

Sample 18 (88MANO04)

Sample Location: 34°47.63’ N, 106°23.62° W
Elevation: 2457 m

Rock Type: Granite

Age: Proterozoic

AFT Input Data

Measured AFT age:

28.5 + 2.9 Ma (Kelley et al., 1992)
Measured track length:

12.8 £ 0.5 um

N =100 (Kelley et al., 1992)

HeFTy Model Description:

Thermal history model incorporates AFT age,
track length data, and all five AHe dates. Initial
track lengths were estimated using a chlorine
value of 0.1 wt %, based on a range of 0.09 — 0.14
wt % reported for this sample (Kelley et al.,
1992).

AFT: Track Length Distribution

AHe Modeling Results

gl input age: 23.9 + 4.8 Ma
model age: 20.3 Ma
GOF: 0.45

g2 input age: 30.1+ 6.0 Ma
model age: 19.7 Ma
GOF: 0.08

g3 input age: 22.6 + 4.5 Ma
model age: 20.1 Ma
GOF: 0.57

g4 input age: 26.6 + 5.3 Ma
model age: 20.0 Ma
GOF: 0.21

g5 input age: 30.5+ 6.1 Ma
model age: 20.0 Ma
GOF: 0.09

035 f C-axis projected track length
030 13.78 + 1.84 um
1| Model track length :
025 4| 14.16+ 1.65 um R
5 GOF . .
gu.zu-- 008 it
£oas
010
005F--a--kaaeaad T EE S R PEP EPRy SEE R
000 TTTTT i T
o1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
Length (pm)
35
5
= 30 gZ% § g 1
= 25 §§ g
g2 | 3 g4
815 | 9
£ 10
< 5 |
0
0 5 10 15 20 25 30 35 40
eU (ppm)
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.| Path Information: _Sample 19 (BBMANT3)
50000 paths tried ' :
xu{-| 714 acceptable paths
18 good paths
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Sample 19 (88MAN13)

Sample Location: 34°40.95’ N, 106°27.73° W
Elevation: 1951 m

Rock Type: Metasediment

Age: Proterozoic

HeFTy Model Description:

Thermal history model incorporates AFT age,
track length data, and three AHe single grain ages.
Reported chlorine values for this sample range
from 0.20 — 0.86 wt. % (Kelley et al., 1992).
Initial track lengths were calculated using a
chlorine value of 0.5 wt. %. Models were run
which included AHe grains g1 and g4 separately,
as well as binned. Neither attempt produced any
paths. Therefore, they were excluded from the
final thermal history model.

AFT Input Data

Measured AFT age:

47.7 £5.5 Ma (Kelley et al., 1992)
Measured track length:

13.2+ 0.5 um

N =71 (Kelley et al., 1992)

AFT: Track Length Distribution

AHe Modeling Results

gl input age: 20.0 + 4.0 Ma
model age: 15.1 Ma
GOF: 0.22

g5 input age: 12.9+ 2.6 Ma
model age: 14.8 Ma
GOF: 0.46

g3 input age: 13.2+ 6.6 Ma
model age: 16.4 Ma
GOF: 0.63

0431 c-axis projected track length R
0404 14.05+ 1.55 pm AR RS
o354 Model track length D R S—
..030 14.31+£1.29 pm I
£ 02 || GOF S
2 0.94 :
T 020 , : : R S
- U ' 1
L R ST EOEEE SREEE BERERE R R e
D1D' """ b Tl |E' """ i’""'\ """ TE==== F= = E
oos4---- dceae R O T :
0.00 : - : .
o 2 4 B & 10 12 14 16 18 20
Length (pm)
80
T o @ g4 excluded from modeling
2 i .
e g2 excluded from modeling
B 40
o
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I 20 |
< gl g5 o g3 o
0 - - !
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Sample 20 {(30BR05)
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1 | 50000 paths tried
= 120 | 684 acceptable paths

102 good paths
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Sample 20 (90BR05)

Sample Location: 32°51.08’ N, 107°31.89° W
Elevation: 1594 m

Rock Type: Dacite

Age: 74-75 Ma (McLemore et al., 2000)

HeFTy Model Description:
Thermal history model incorporates AFT age,

track length data, and four single grain AHe dates.

One AHe date (g4) was excluded because of its
anomalously old AHe age. Initial track lengths
were estimated using an assumed chlorine value
of 0.2 wt %.

AFT Input Data

Measured AFT age:

63.7 + 4.5 Ma (Kelley and Chapin, 1997)
Measured track length:

14.3+ 0.5 um

N =52 (Kelley and Chapin, 1997)

AFT: Track Length Distribution

AHe Modeling Results

gl input age: 45.7 £ 9.1 Ma
model age: 45.5 Ma
GOF: 0.98

g2 input age: 52.7 + 10.6 Ma
model age: 45.3 Ma
GOF: 0.49

g3 input age: 45.8+ 9.2 Ma
model age: 45.0 Ma
GOF: 0.93

g5 input age: 48.1+ 9.6 Ma
model age: 45.0 Ma
GOF: 0.75

E:; C-axis projected track
i) length o e
' 14,99+ 1.31 um
"QD'SD 1| Model track length | [
20250 1466+1.38pum | A
ED.QD-— GOF
21391 0.31
IR | . B
1 S T TP 4 P
0.0o0 T T T : T

] 2 4 B ] 10 12 14 16 18 20

Lencth (pm)

100

9 | g4 excluded from§
— 80 - -
g 50| modeling
> 60 | g2
i oty s
@ 30 | g3 9 gl
< 20 |

10 |

0
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eU (ppm)




Sample 21 (30SB02)

o Path Information: |
.| | 50000 paths tried ¢

3286 acceptable paths
65 good paths

80 4-------- -

00 {-------- -

Tempersture ("C)

Blue path = weighted mean path

140

------------------------------------------------------

Black path = best-fit path
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Sample 21 (90SB02)

Sample Location: 33°27.53° N, 105°37.30° W
Elevation: 2265 m

Rock Type: Syenite

Age: 27 Ma (Goff et al., 2011)

HeFTy Model Description:

Thermal history model incorporates AFT age,
track length data, and all five single grain AHe
dates. No chorine data exists for this sample, and
no paths were obtained using assumed chlorine
concentrations of less than 2.0 wt %. Therefore,
the thermal history model was produced by
assuming a chlorine value of 2.0 wt. %.

AFT Input Data

Measured AFT age:

23.8 + 2.6 Ma (Kelley and Chapin, 1997)
Measured track length:

14.4 + 0.4 um

N = 88 (Kelley and Chapin, 1997)

AFT: Track Length Distribution

.....

C-axis projected track

: length
15.14+1.35 um

AHe Modeling Results

gl input age: 15.2 + 3.0 Ma
model age: 16.4 Ma
GOF: 0.71

g2 input age: 13.9+ 2.8 Ma
model age: 16.6 Ma
GOF: 0.35

g3 input age: 23.5+ 4.7 Ma
model age: 16.4 Ma
GOF: 0.13

g4 input age: 15.9 + 3.2 Ma
model age: 16.8 Ma
GOF: 0.79

g5 input age: 20.3+ 4.1 Ma
model age: 15.7 Ma
GOF: 0.25

o304y — 5 /0o e -
gozs_ Model track length | |
%D'QD 15.33+1.18 um
e feor
015 4 074 ________
010 — .-/ S -------
DDS ______________________________________________________
0.00 e
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v 10 | gl
I
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0
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Sample 22 (90SA08)
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Sample 22 (90SA08)

Sample Location: 32°51.02° N, 106°34.40° W
Elevation: 1456 m

Rock Type: Granite

Age: Proterozoic

HeFTy Model Description:

Thermal history model incorporates AFT age and
all five single grain AHe dates. No track length
data is available for this sample.

AFT Input Data

Measured AFT age:
21.8 £ 4.5 Ma (Kelley and Chapin, 1997)
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AFT: Track Length Distribution

| Model track length
13.34 £ 1.16 um
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AHe Modeling Results

glinput age: 12.7 + 2.5 Ma g4 input age: 9.3+ 1.8 Ma

model age: 10.8 Ma model age: 10.5 Ma

GOF: 0.44 GOF: 0.48

g2 input age: 14.9 + 3.8 Ma g5 input age: 11.5+ 2.3 Ma
model age: 9.4 Ma model age: 11.5 Ma

GOF: 0.15 GOF: 0.99

g3 input age: 16.9 + 3.4 Ma
model age: 13.3 Ma
GOF: 0.28

=
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[y

N
o

o

(%2}

0 5 10

15 20 25 30
eU (ppm)




Sample 23 {810R07)
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Sample 23 (810R07)

Sample Location: 32°21.83’ N, 106°33.46’ W

Elevation: 1890 m
Rock Type: Quartz monzonite

Age: 36-37 Ma (Zimmerer and Mclintosh, 2013)

HeFTy Model Description:

Thermal history model incorporates AFT age,
track length data, and all five single grain AHe
dates. No chorine data exists for this sample, so

initial track lengths were estimated using an
assumed chlorine value of 0.2 wt. %.

AFT Input Data

Measured AFT age:

10.3 £ 1.4 Ma (Kelley and Chapin, 1997)
Measured track length:

13.9+ 0.5 um

N =100 (Kelley and Chapin, 1997)

AFT: Track Length Distribution
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gl input age: 12.3+ 2.5 Ma
model age: 11.2 Ma
GOF: 0.67

g2 input age: 12.7 + 2.5 Ma
model age: 11.2 Ma
GOF: 0.55

g3 input age: 17.3+ 3.5 Ma
model age: 11.3 Ma
GOF: 0.09

g4 input age: 12.0 + 2.4 Ma
model age: 11.2 Ma
GOF: 0.74

g5 input age: 10.9+ 2.2 Ma
model age: 11.2 Ma
GOF: 0.88
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Sample 24 (810R08)
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Sample 24 (810R08)

Sample Location: 32°25.50° N, 106°34.00° W
Elevation: 1744

Rock Type: Quartz monzonite

Age: 36-37 Ma (Zimmerer and Mclintosh, 2013)

HeFTy Model Description:

Thermal history model incorporates AFT age,
track length data, and all five single grain AHe
dates. Initial track lengths were estimated using an
assumed chlorine value of 0.2 wt %.

AHe Modeling Results

glinput age: 13.4+ 2.7 Ma
model age: 12.9 Ma
GOF: 0.85

g4 input age: 13.3+ 2.7 Ma
model age: 12.8 Ma
GOF: 0.87

g2 input age: 12.9 + 2.6 Ma
model age: 12.9 Ma
GOF: 0.99

g5 input age: 14.1+2.8 Ma
model age: 12.7
GOF: 0.62

g3 input age: 14.6 = 2.9 Ma
model age: 12.9 Ma
GOF: 0.54

AFT Input Data

Measured AFT age:

13.7 + 1.4 Ma (Kelley and Chapin, 1997)
Measured track length:

14.3+ 0.5 um

N = 100 (Kelley and Chapin, 1997)

AFT: Track Length Distribution
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Path Information:
«]--| 50000 paths tried
128 acceptable paths
0 good paths
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Sample 25 (810R15)

Sample Location: 32°22.92’ N, 106°34.79° W
Elevation: 1951 m

Rock Type: Quartz monzonite

Age: 36-37 Ma (Zimmerer and Mclintosh, 2013)

HeFTy Model Description:

Thermal history model incorporates AFT age,
track length data, and all five single grain AHe
dates. No chlorine data exists for this sample, but
no paths were produced until the chlorine content
was increased to 0.7 wt. %. This value was used
for the final thermal history model.

AFT Input Data

Measured AFT age:

13.8 + 1.6 Ma (Kelley and Chapin, 1997)

Measured track length:
14.2+ 0.5 um
N =90 (Kelley and Chapin, 1997)

AFT: Track Length Distribution
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AHe Modeling Results
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g1 input age: 14.6 + 2.9 Ma
model age: 11.9 Ma
GOF: 0.35

g2 input age: 14.3+ 2.9 Ma
model age: 12.0 Ma
GOF: 0.43

g3 input age: 14.5+ 2.9 Ma
model age: 11.9 Ma
GOF: 0.38

g4 input age: 15.6 + 3.1 Ma
model age: 12.0 Ma
GOF: 0.25

g5 input age: 10.9+2.2 Ma
model age: 12.1
GOF: 0.56
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Path Information:

50000 paths tried : :
«|| 2081 acceptable paths
417 good paths L

Blue path = weighted mean path

80 1

| Black path = best-fit path
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Sample Location: 34°25.65’ N, 107°01.73° W
Elevation: 1829 m

Rock Type: Silicified granite

Age: Proterozoic

HeFTy Model Description:

Thermal history model incorporates AFT age and
one single grain AHe date. No track length data is
available for this sample. AHe date is from
Ricketts et al. (2015), and AFT data is from
Kelley et al. (1992).

AHe Modeling Results

gl input age: 12.4 + 2.5 Ma (Ricketts et al., 2015)
model age: 13.2 Ma
GOF: 0.63

AFT Input Data

Measured AFT age:
14.1 + 2.0 Ma (Kelley et al., 1992)

AFT: Track Length Distribution
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Path Information:
“11 50000 paths tried
5345 acceptable paths
3268 good paths

401

Blue path = weighted mean path
80 -(

Black path = best-fit path
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Sample 29 (JR-CAR1)

Sample Location: 34°46.15’ N, 107°06.23° W
Elevation: 1752 m

Rock Type: Sandstone (Abo Fm)

Age: Permian

HeFTy Model Description:

Thermal history model incorporates three AHe
ages. One AHe age (g1) was excluded from the
model because of its anomalously old age.

AHe Modeling Results

g3 input age: 18.1 + 3.6 Ma
model age: 18.1 Ma
GOF: 0.99

g4 input age: 19.2 + 3.8 Ma
model age: 18.1 Ma
GOF: 0.76

g5 input age: 17.3+ 3.5 Ma
model age: 18.2 Ma
GOF: 0.79
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.|| PathInformation: | &
50000 paths tried
w}| 6500 acceptable paths [
3787 good paths
S Blue path = weighted mean path
*a Black path = best-fit path
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Sample 30 (JR-BQ-10)
Sample Location: 34°39.18” N, 107°06.78° W
Elevation: 1754 m
Rock Type: Granite
Age: Precambrian
HeFTy Model Description:
Thermal history model incorporates two AHe
aliquots (al and a2). Each aliquot contained three 25
individual apatite grains.
20 | a2 o °
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al input age: 19.0 + 3.8 Ma £
model age: 19.3 Ma < 5 |
GOF: 0.94
0
a2 input age: 19.6 + 3.9 Ma 0 5 10 15
model age: 19.2 Ma eU (ppm)

GOF: 0.93




Path Information:
50000 paths tried

w1l 5401 acceptable paths
0 good paths

20

B0

Blue path = weighted mean path

=]
=1

Black path = best-fit path

Temperature (°C)
=
f=}

-y
=]
[=1

.................................................................................................

..........................................................

--------------------------------------------------------------

--------------------------------

200 t+ + + + + + + + + + * ; ; ; + + +
100 g5 a0 g3 1] 73 7o |55 1] 25 ad 45 40 33 30 25 20 15 10 a3 1]
Titme (M)
Sample 31 (JR-BO-11)
Sample Location: 34°39.18’ N, 107°06.81° W
Elevation: 1755 m
Rock Type: Sandstone (Sandia Fm)
Age: Pennsylvanian
HeFTy Model Description:
Thermal history model incorporates four single
grain AHe ages. One grain (g5) was excluded 75
because no paths were produced when it was o} 503
included with the other four. _ 20 |92
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S 819
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from modeling
AHe Modeling Results 0
10 20 30 40 50
glinputage: 14.3+29Ma  g3inputage: 21.3+ 4.3 Ma eU (ppm)
model age: 17.4 Ma model age: 17.1 Ma

GOF: 0.29

g2 input age: 22.5+ 4.5 Ma
model age: 17.6 Ma
GOF: 0.28

GOF: 0.33

g4 input age: 15.4 + 3.1 Ma
model age: 18.5
GOF: 0.31
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