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Supplementary Information 2

Table 1. Summary of detrital apatite fission-track and zircon fission-track data from Miocene strata (after Piraquive et al., 2017).

Strati- ZFT AFT

Latitude Longi- )
Sample N tude W graphic P1® p2° P3® P4> P1 P2 P3
ude . #Gr* #Gr*
age Age 20 % Age 20 % Age 20 % Age 20 % Age 20 % Age 20 % Age 20 %

Aracataca
area

CP-088 10526 74054 Miocene 96 329 150 20 649 50 374 1036 69 607

CVI-1302 10588 74085 Miocene 68 292 30 64 520 80 189 1038 66 747 35 192 42 173 298 48 488 420 57 339
Lower
EMP-16 10539 74.064 98 568 110 118 959 100 725 1409 290 157 38 218 40 410 599 93 59
Miocene
Palomino
area
Lower
EMP-49A 11209  73.505 . 97 744 70 371 1074 140 528 1584 520 10.1 8 334 106 726 592 36 274
Miocene
AP-045 11220 73478 Miocene 101 410 131 14 896 94 386 1316 11.6 600 72 268 65 313 523 63 687

AP-046 11219 73478 Miocene 158 329 63 5.1 796 152 90 1294 121 741 2506 68.7 11.7
AP-050 11258 73.613 Miocene 93 389 45 146 548 3.7 473 940 146 20.1 1548 275 180

EMP-35b 11260 73498 Miocene 99 556 145 18 1049 70 564 1705 210 417

2Number of grains analyzed.

®P1to P4 are age populations extracted using the automatic unmixing model implemented in DensityPlotter (Vermeesch, 2012).

Table 2. Apatite fission-track age data in detrital sample POA1-3-Fundacion.

Mineral Apatite

Glass CN-5
Analyst Mauricio PARRA

ND 10730

RhoD 9.53E+05

Zeta 35157

Lambda D 1.55E-10

Area 7.62E-07

Grain NS NA é:g (l:::izs) Dpar NI (l:ll:le) FT age 1o U (ppm)
Grainl 22 152 1.16E-04 1.90E+05 2.13 52 4 49E+05 704 179 54
Grain2 24 100 7.62E-05 3.15E+05 1.82 41 5.38E+05 97.1 25.0 6.5
Grain3 36 363 2.77E-04  1.30E+05 1.74 190 6.87E+05 31.6 58 83
Grain4 15 300 229E-04 6.56E+04 1.55 80 3.50E+05 313 8.8 42
Grain5 15 140 1.07E-04 141E+05 143 54 5.06E+05 463 135 6.1
Grain6 5 84 6.40E-05 7.81E+04 129 27 4.22E+05 309 15.1 5.1
Grain7 7 96 731E-05 9.57E+04 142 76 1.04E+06 154 6.1 125
Grain8 15 100 7.62E-05 1.97E+05 1.52 37 4.86E+05 674 20.7 59
Grain9 10 210 1.60E-04 6.25E+04 1.30 16 1.00E+05 103.7 41.8 12
Grainl0 11 120 9.14E-05 1.20E+05 1.47 69 7.55E+05 26.6 8.7 9.1
Grainll 22 100 7.62E-05 2.89E+05 1.40 37 4 86E+05 98.7 26.6 59
Grainl2 20 100 7.62E-05 2.63E+05 1.24 51 6.69E+05 652 17.3 8.1
Grainl3 10 100 7.62E-05 1.31E+05 1.55 49 6.43E+05 340 11.8 7.8
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Table 2. Apatite fission-track age data in detrital sample POA1-3-Fundacion (continued).

Mineral
Glass
Analyst
ND
RhoD
Zeta
Lambda D

Area
Grain

Grainl4
Grainl5
Grainl6
Grainl7
Grainl8
Grainl9
Grain20
Grain21
Grain22
Grain23
Grain24
Grain25
Grain26
Grain27
Grain28
Grain29
Grain30
Grain31
Grain32
Grain33
Grain34
Grain35
Grain36
Grain37
Grain38
Grain39
Grain40
Grain41
Grain42
Grain43
Grain44
Grain45
Grain46
Grain47
Grain48

Apatite
CN-5
Mauricio PARRA
10730
9.53E+05
351+£5.7
1.55E-10
7.62E-07

NS

23
5
21
22
14
5
7

20
29

12
19

22

10

12
15

NA

125
100
100
100
140
100
180
221
230
191
185
100
120
200
67
100
170
184
100
100
78
64
94
106
80
160
174
177
160
70
100
80
180
66
100

Area
(cm?)

9.52E-05
7.62E-05
7.62E-05
7.62E-05
1.07E-04
7.62E-05
1.37E-04
1.68E-04
1.75E-04
1.46E-04
141E-04
7.62E-05
9.14E-05
1.52E-04
5.10E-05
7.62E-05
1.30E-04
1.40E-04
7.62E-05
7.62E-05
5.94E-05
4.88E-05
7.16E-05
8.08E-05
6.09E-05
1.22E-04
1.33E-04
1.35E-04
1.22E-04
5.33E-05
7.62E-05
6.09E-05
1.37E-04
5.03E-05
7.62E-05

RhoS
(cm™)

2.42E+05
6.56E+04
2.76E+05
2.89E+05
1.31E+05
6.56E+04
5.10E+04
4.75E+04
1.71E+05
7.56E+04
4.97E+04
9.19E+04
9.85E+04
1.31E405
5.68E+05
1.18E+05
9.27E+04
1.36E+05
3.94E+04
2.89E+05
1.51E+05
2.05E+05
1.68E+05
1.86E+05
1.48E+05
6.56E+04
6.04E+04
1.33E+05
3. 45E+05
3.19E+05
3.15E+05
1.64E+05
2.92E+04
1.39E+05
1.05E+05

Dpar

1.59
1.21
1.36
1.29
1.30
1.63
1.85
1.32
1.47
1.51
1.75
1.19
0.80
1.43
1.23
1.86
1.59
1.89
1.43
1.75
1.90
1.73
1.58
191
1.13
1.29
1.56
1.29
191
1.88
1.74
1.81
1.84
1.50
2.05

NI

107
13
108
25
159
19
42
51
146
84
12
38
92
56
265
37
69
98

264
35

62
119
21
103
93
291
333
24
167
48
44
13
69

Rhol
(cm™)

1.12E+06
1.71E+05
1.42E+06
3.28E+05
1.49E+06
2 49E+05
3.06E+05
3.03E+05
8.33E+05
5.77E+05
8.51E+04
4.99E+05
1.01E+06
3.68E+05
5.19E+06
4.86E+05
5.33E+05
6.99E+05
1.84E+05
3.47E+06
5.89E+05
1.85E+05
8.66E+05
1.47E+06
3.45E+05
8.45E+05
7.02E+05
2.16E+06
2.73E+06
4.50E+05
2.19E+06
7.88E+05
3.21E+05
2.59E+05
9.06E+05

FT age

35.8
64.0
324
1455
14.7
439
27.8
26.2
343
219
96.8
30.7
163
594
183
40.5
29.0
323
357
139
429
1832
323
210
713
13.0
144
103
21.1
1174
240
347
152
89.4
194

83
337
7.8
42.6
4.1
22.1
114
10.0
6.9
7.0
46.1
12.7
5.7
155
3.6
15.1
9.1
8.1
22.7
3.1
16.0
842
10.2
58
284
4.8
53
25
35
373
53
12.1
79
420
72

U (ppm)

13.6
2.1
17.1
40
18.0
30
37
37
10.1
70
10
6.0
12.1
44
62.7
59
6.4
8.4
22
41.8
7.1
22
10.5
17.8
42
10.2
85
26.1
33.0
54
26.5
9.5
39
3.1
109
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Table 2. Apatite fission-track age data in detrital sample POA1-3-Fundacion (continued).

Mineral
Glass
Analyst
ND
RhoD
Zeta
Lambda D

Area
Grain

Grain49
Grain50
Grain51
Grain52
Grain53
Grain54
Grain55
Grain56
Grain57
Grain58
Grain59
Grain60
Grain61
Grain62
Grain63
Grain64
Grain65
Grain66
Grain67
Grain68
Grain69
Grain70
Grain71
Grain72
Grain73
Grain74
Grain75
Grain76
Grain77
Grain78
Grain79
Grain80
Grain81
Grain82
Grain83

Apatite
CN-5
Mauricio PARRA
10730
9.53E+05
35157
1.55E-10
7.62E-07

NS

9
42
17
14

9
89

4
21

8
53

6
15
36
46
13
4
16
13
37
4
17
24
14

NA

40
135
68
97
46
9
79
151
99
99
126
100
100
90
90
74
92
49
94
126
70
157
145
122
73
130
70
150
130
32
104
95
94
92
100

Area
(cm?)

3.05E-05
1.03E-04
5.18E-05
7.39E-05
3.50E-05
7.31E-05
6.02E-05
1.15E-04
7.54E-05
7.54E-05
9.60E-05
7.62E-05
7.62E-05
6.86E-05
6.86E-05
5.64E-05
7.01E-05
3.73E-05
7.16E-05
9.60E-05
5.33E-05
1.20E-04
1.10E-04
9.29E-05
5.56E-05
9.90E-05
5.33E-05
1.14E-04
9.90E-05
2.44E-05
7.92E-05
7.24E-05
7.16E-05
7.01E-05
7.62E-05

RhoS
(cm™)

2.95E+05
4.08E+05
3.28E+05
1.89E+05
2.57E+05
1.22E+06
6.65E+04
1.83E+05
1.06E+05
7.03E+05
6.25E+04
1.97E+05
4.73E+05
6.71E+05
1.90E+05
7.10E+04
2.28E+05
3 48E+05
5.17E+05
4.17E+04
3.19E+05
2.01E+05
1.27E+05
7.53E+04
1.26E+05
1.01E+05
1.31E+05
8.75E+04
2.02E+04
1.23E+05
1.39E+05
6.91E+04
8.38E+04
2.71E+05
2.63E+04

Dpar

1.39
1.84
131
1.72
1.84
1.16
1.51
2.04
1.78
1.82
2.08
1.45
2.05
1.74
1.67
1.40
2.07
232
1.50
1.77
1.83
2.26
1.81
1.81
138
1.75
1.14
1.78
1.62
1.04
1.55
1.30
1.00
1.72
1.90

NI

50
535
92
80
39
554
39
251
21
382
25
183
330
201
76
18
97
127
367
35
70
205
59
30
83
60
15

20
25
32
22
79
89
30

Rhol
(cm™)

1.64E+06
5.20E+06
1.78E+06
1.08E+06
1.11E+06
7.58E+06
6.48E+05
2.18E+06
2.78E+05
5.07E+06
2.60E+05
2.40E+06
4.33E+06
2.93E+06
1.11E+06
3.19E+05
1.38E+06
3.40E+06
5.13E+06
3.65E+05
1.31E+06
1.71E+06
5.34E+05
3.23E+05
1.49E+06
6.06E+05
2.81E+05
9.63E+04
2.02E+05
1.03E+06
4.04E+05
3.04E+05
1.10E+06
1.27E+06
3.94E+05

FT age

30.0
13.1
30.8
292
385
26.8
17.1
14.0
634
232
400
13.7
182
382
28.5
37.1
27.5
17.1
16.8
19.1
40.5
19.5
39.6
389
14.1
27.8
77.6
150.2
16.7
200
572
379
12.7
356
11.1

1o

109
2.1
82
85
142
3.1
9.0
32
264
34
182
37
32
6.3
8.6
205
74
50
29
10.1
11.0
42
11.8
163
5.6
9.5
355
65.7
124
122
200
18.8
54
9.0
8.1

U (ppm)

19.8
628
214
13.1
134
914
78
263
34
61.1
3.1
290
523
354
134
39
16.7
41.1
619
44
158
207
6.4
39
180
73
34
12
24
124
49
37
133
153
48

Neogene Quaternary
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Table 2. Apatite fission-track age data in detrital sample POA1-3-Fundacion (continued).

Mineral
Glass
Analyst
ND
RhoD
Zeta
Lambda D

Area
Grain

Grain84
Grain85
Grain86
Grain87
Grain88
Grain89
Grain90
Grain91
Grain92
Grain93
Grain9%4
Grain95
Grain96
Grain97
Grain98
Grain99

Total

Grains:
Pooled age:
Chi2:
Degrees:

P(c2):

Apatite
CN-5

Mauricio PARRA

10730
9.53E+05
351+£5.7
1.55E-10
7.62E-07

NS

4
11
7
14
10
16
5
5
12

1455

99

26.28 £0.89

459.4
98
0.0%

NA

100
65
86
100
100
100
65
100
100
100
100
100
61
84
180
126

11449

Area
(cm?)

7.62E-05
4.95E-05
6.55E-05
7.62E-05
7.62E-05
7.62E-05
4.95E-05
7.62E-05
7.62E-05
7.62E-05
7.62E-05
7.62E-05
4.65E-05
6.40E-05
1.37E-04
9.60E-05
8.72E-03

RhoS
(cm™)

5.25E+04
2.22E+05
1.07E+05
1.84E+05
1.31E+05
2.10E+05
1.01E+05
6.56E+04
1.58E+05
2.76E+05
2.63E+04
2.23E+05
1.51E+05
7.81E+04
9.48E+04
1.04E+05
1.67E+05

Dpar

191
1.25
1.03
1.27
1.39
1.69
1.27
142
2.86
1.88
142
1.57
2.82
1.60
2.64
1.74
1.62

NI

30
154
30
61
40
138
32
43
86
91
18
34
90

70
66
9237

Rhol
(cm™)

3.94E+05
3.11E+06
4.58E+05
8.01E+05
5.25E+05
1.81E+06
6.46E+05
5.64E+05
1.13E+06
1.19E+06
2.36E+05
4.46E+05
1.94E+06
2.03E+05
5.10E+05
6.88E+05
1.06E+06

FT age

223
11.9
389
383
41.7
194
26.1
194
233
385
18.6
83.1
130
64.0
310
253
263

11.9
37
163
114
14.8
5.1
12.5
92
72
93
13.8
24.7
5.1
337
94
8.6
0.9

U (ppm)

4.8
375
55
9.7
6.3
219
7.8
6.8
13.6
144
29
54
234
25
6.2
83
12.8




Table 3. Apatite fission-track age data in detrital sample POA1-2-Canas.

Mineral
Glass
Analyst
ND
RhoD
Zeta
Lambda D

Area
Grain

Grainl
Grain2
Grain3
Grain4
Grain5
Grain6
Grain7
Grain8
Grain9
Grainl0
Grainl1
Grainl2
Grainl3
Grainl4
Grainl5
Grainl6
Grainl7
Grainl8
Grainl9
Grain20
Grain21
Grain22
Grain23
Grain24
Grain25
Grain26
Grain27
Grain28
Grain29
Grain30
Grain31
Grain32
Grain33
Grain34
Grain35

Apatite
CN-5
Mauricio PARRA
10730
947E+05
35157
1.55E-10
7.62E-07

NS

12
12
4
13
11
16
15
33
8
14
26
19
70
10
13
9
11
27
34
12
24
25
13
28
19
4
10
8
4
5
17
29
53
35
12

NA

180
100
140
200
280
380
260
300
80
217
160
240
400
280
136
190
296
319
345
180
200
194
100
300
270
100
180
100
100
270
340
372
190
290
260

Area
(cm?)

1.37E-04
7.62E-05
1.07E-04
1.52E-04
2.13E-04
2.89E-04
1.98E-04
2.29E-04
6.09E-05
1.65E-04
1.22E-04
1.83E-04
3.05E-04
2.13E-04
1.04E-04
1.45E-04
2.25E-04
243E-04
2.63E-04
1.37E-04
1.52E-04
1.48E-04
7.62E-05
2.29E-04
2.06E-04
7.62E-05
1.37E-04
7.62E-05
7.62E-05
2.06E-04
2.59E-04
2.83E-04
1.45E-04
2.21E-04
1.98E-04

RhoS
(cm™)

8.75E+04
1.58E+05
3.75E+04
8.53E+04
5.16E+04
5.53E+04
7.57TE+04
1.44E+05
1.31E+05
8.47E+04
2.13E+05
1.04E+05
2.30E+05
4.69E+04
1.25E+05
6.22E+04
4.88E+04
1.11E+05
1.29E+05
8.75E+04
1.58E+05
1.69E+05
1.71E+05
1.23E+05
9.24E+04
5.25E+04
7.29E+04
1.05E+05
5.25E+04
243E+04
6.56E+04
1.02E+05
3.66E+05
1.58E+05
6.06E+04

Dpar

2.06
135
0.99
0.83
1.24
1.44
0.98
0.71
1.37
143
0.68
0.97
0.98
1.23
0.73
0.66
0.88
1.18
1.21
1.37
1.07
1.88
1.60
2.06
1.26
0.94
1.32
1.52
1.28
0.79
1.22
1.13
1.04
1.18
1.34

Cenozoic Evolution of the Sierra Nevada de Santa Marta, Colombia

NI

74
31
58
63
46
78
70
169
24
128
61
259
567
75
77
117
87
164
156
58
58
54
53
107
84
27
70
50
40
89
112
156
563
107
111

Rhol
(cm?)

5.40E+05
4.07E+05
5.44E+05
4.13E+05
2.16E+05
2.69E+05
3.53E+05
7.39E+05
3.94E+05
7.74E+05
5.00E+05
1.42E+06
1.86E+06
3.52E+05
7.43E+05
8.08E+05
3.86E+05
6.75E+05
5.94E+05
4.23E+05
3.81E+05
3.65E+05
6.96E+05
4.68E+05
4.08E+05
3.54E+05
5.10E+05
6.56E+05
5.25E+05
4 33E+05
4.32E+05
5.50E+05
3.89E+06
4.84E+05
5.60E+05

FT age

269
64.0
11.5
342
39.6
340
355
324
552
18.2
70.5
122
20.5
22.1
28.0
12.8
210
273
36.1
343
68.4
76.5
40.6
433
375
24.6
23.7
26.5
16.6
93
252
30.8
15.6
54.1
179

8.4
21.8
59
104
133
94
10.1
6.2
225
5.1
16.6
29
2.6
7.5
8.4
44
6.7
57
6.9
109
16.7
18.6
12.6
92
9.5
132
8.0
10.1
8.7
43
6.6
6.3
23
10.6
55

U (ppm)

6.6
49
6.6
50
2.6
33
43
9.0
4.8
94
6.1
172
226
43
9.0
9.8
4.7
82
72
5.1
4.6
44
84
5.7
50
43
6.2
8.0
6.4
53
53
6.7
472
59
6.8

Neogene Quaternary
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Table 3. Apatite fission-track age data in detrital sample POA1-2-Cafas (continued).

Mineral
Glass
Analyst
ND
RhoD
Zeta
Lambda D

Area
Grain

Grain36
Grain37
Grain38
Grain39
Grain40
Grain41
Grain42
Grain43
Grain44
Grain45
Grain46
Grain47
Grain48
Grain49
Grain50
Grain51
Grain52
Grain53
Grain54
Grain55
Grain56
Grain57
Grain58
Grain59
Grain60
Grain61
Grain62
Grain63
Grain64
Grain65
Grain66
Grain67
Grain68
Grain69
Grain70

Apatite
CN-5
Mauricio PARRA
10730
947E+05
35157
1.55E-10
7.62E-07

NS

2
19
10
13
12
11
5
19
30
15
25
33
16
24
30
67
1
9
2
10
25
38
32
15
41
43
20
17
36
11
12
7
60
10
10

NA

100
200
200
100
100
420
110
394
350
250
250
200
262
140
380
220
100
100
245
200
130
175
260
240
150
300
200
160
200
100
180
160
270
100
200

Area
(cm?)

7.62E-05
1.52E-04
1.52E-04
7.62E-05
7.62E-05
3.20E-04
8.38E-05
3.00E-04
2.67E-04
1.90E-04
1.90E-04
1.52E-04
2.00E-04
1.07E-04
2.89E-04
1.68E-04
7.62E-05
7.62E-05
1.87E-04
1.52E-04
9.90E-05
1.33E-04
1.98E-04
1.83E-04
1.14E-04
2.29E-04
1.52E-04
1.22E-04
1.52E-04
7.62E-05
1.37E-04
1.22E-04
2.06E-04
7.62E-05
1.52E-04

RhoS
(cm™)

2.63E+04
1.25E+05
6.56E+04
1.71E+05
1.58E+05
3.44E+04
5.97E+04
6.33E+04
1.13E+05
7.88E+04
1.31E+05
2.17E+05
8.02E+04
2.25E+05
1.04E+05
4.00E+05
1.31E+04
1.18E+05
1.18E+05
6.56E+04
2.52E+05
2.85E+05
1.62E+05
8.20E+04
3.59E+05
1.88E+05
1.31E+05
1.39E+05
2.36E+05
1.44E+05
8.75E+04
5.74E+04
2.92E+05
1.31E+05
6.56E+04

Dpar

1.52
145
1.21
1.26
1.29
1.47
1.52
1.51
1.40
1.42
1.32
1.19
0.96
1.11
1.31
1.04
1.04
1.34

1.02
1.30
1.61
1.40
1.31
1.25
1.05
1.63
1.63

NI

10
110
80
40
36
122
43
201
114
66
118
187
90
242
175
672
22
44
204
100
32
366
153
75
378
377
143

214
106
94
63

454
32
84

Rhol
(cm™)

1.31E+05
7.22E+05
5.25E+05
5.25E+05
4.73E+05
3.81E+05
5.73E+05
6.70E+05
4.28E+05
3.47E+05
6.20E+05
1.23E+06
4.51E+05
2.27E+06
6.05E+05
4. 01E+06
2.89E+05
5.78E+05
1.09E+06
6.56E+05
3.23E+05
2.75E+06
7.72E+05
4.10E+05
3.31E+06
1.65E+06
9.39E+05
8.20E+04
1.40E+06
1.39E+06
6.86E+05
5.17E+05
2.21E+06
4.20E+05
5.51E+05

FT age

332
28.6
20.7
53.8
552
150
173
15.7
43.6
37.7
35.1
293
295
16.5
284
16.5
75
339
179
16.6
128.6
172
347
332
18.0
189
232
276.5
279
172
212
184
219
51.7
19.8

1o

257
7.1
70
172
184
47
8.1
338
9.0
10.8
78
56
8.0
35
56
2.1
77
124
40
55
344
3.0
68
94
3.0
3.1
56
1103
5.1
55
6.5
74
30
18.8
6.6

U (ppm)

1.6
8.8
6.4
6.4
57
4.6
70
8.1
52
42
75
149
55
27.6
73
48.7
35
70
133
8.0
39
333
94
50
402
200
114
1.0
17.1
169
83
6.3
26.8
5.1
6.7
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Table 3. Apatite fission-track age data in detrital sample POA1-2-Cafas (continued).

Mineral
Glass
Analyst
ND
RhoD
Zeta
Lambda D

Area
Grain

Grain71
Grain72
Grain73
Grain74
Grain75
Grain76
Grain77
Grain78
Grain79
Grain80
Grain81
Grain82
Grain83
Grain84
Grain85
Grain86
Grain87
Grain88
Grain89
Grain90
Total

Grains:
Pooled age:
Chi2:
Degrees:

P(c2):

Apatite
CN-5
Mauricio PARRA
10730
947E+05
35157
1.55E-10
7.62E-07

NS

25
15
10
11
14
11
24
12
30
29
11
8
31
13
30
11
29
9
8
13
1749

90
26 +0.82
186.0
89
0.0%

NA

150
148
200
169
200
200
200
150
100
195
180
154
160
154
127
274
140
156
90
250
18492

Area
(cm?)

1.14E-04
1.13E-04
1.52E-04
1.29E-04
1.52E-04
1.52E-04
1.52E-04
1.14E-04
7.62E-05
1.49E-04
1.37E-04
1.17E-04
1.22E-04
1.17E-04
9.67E-05
2.09E-04
1.07E-04
1.19E-04
6.86E-05
1.90E-04
1.41E-02

RhoS
(cm™)

2.19E+05
1.33E+05
6.56E+04
8.54E+04
9.19E+04
7.22E+04
1.58E+05
1.05E+05
3.94E+05
1.95E+05
8.02E+04
6.82E+04
2.54E+05
1.11E+05
3.10E+05
5.27E+04
2.72E+05
7.57E+04
1.17E+05
6.83E+04
1.24E+05

Dpar

0.85
123
1.45
138
0.96
1.09
0.92
1.12
0.74

1.12
0.83
1.06
0.75
0.73

0.84
091
0.74
0.72
1.18

NI

111
50
108
95
94
89
218
148
35
137
81
62
85
55
49
134
133
54

98
11155

Rhol
(cm?)

9.71E+05
4 43E+05
7.09E+05
7.38E+05
6.17E+05
5.84E+05
1.43E+06
1.30E+06
4.59E+05
9.22E+05
5.91E+05
5.28E+05
6.97E+05
4.69E+05
5.06E+05
6.42E+05
1.25E+06
4.54E+05
2.04E+05
5.15E+05
7.92E+05

FT age

373
49.7
154
19.2
24.7
20.5
18.3
135
140.9
35.1
225
214
60.3
392
101.0
13.6
36.1
27.6
943
220
26.0

83
14.7
5.1
6.1
7.1
6.6
39
40
352
72
73
8.1
12.7
12.1
235
43
74
10.0
41.8
6.5
0.8

U (ppm)

11.8
54
8.6
9.0
75
7.1
174
15.7
5.6
11.2
72
6.4
85
57
6.2
7.8
15.1
55
25
6.2
9.6

Neogene Quaternary

Paleogene
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Table 4. Apatite fission—-track age data in detrital sample POA1-1-Guatapuri.

Mineral:

Glass:

Analyst:

ND:
RhoD:
Zeta:

Lambda D:

Area:

Grain

Grainl
Grain2
Grain3
Grain4
Grain5
Grain6
Grain7
Grain8
Grain9
Grainl0
Grainll
Grainl2
Grainl3
Grainl4
Grainl5
Grainl6
Grainl7
Grainl8
Grainl9
Grain20
Grain21
Grain22
Grain23
Grain24
Grain25
Grain26
Grain27
Grain28
Grain29
Grain30
Grain31
Grain32
Grain33
Grain34
Grain35
Grain36
Grain37

Apatite
CN-5

Ana Maria PATINO

10734

9.85E+05
3323+7.1

1.55E-10
7.62E-07

NS

RN N R T o O

-
SRS

[ R == WL B LV B SRR

_— =
(=]

A N =

N =

NA

70
60
60
100
79
70
21
57
36
60
75
97
7
74
70
24
78
70
50
60
49
49
190
100
48
24
80
100
60
88
56
88
60
30
75
70
15

Area
(cm?)

5.33E-05
4.57E-05
4.57E-05
7.62E-05
6.02E-05
5.33E-05
1.60E-05
4.34E-05
2.74E-05
4.57E-05
5.71E-05
7.39E-05
548E-05
5.64E-05
5.33E-05
1.83E-05
5.94E-05
5.33E-05
3.81E-05
4.57E-05
3.73E-05
3.73E-05
1.45E-04
7.62E-05
3.66E-05
1.83E-05
6.09E-05
7.62E-05
4.57E-05
6.70E-05
4.27E-05
6.70E-05
4.57E-05
2.29E-05
5.71E-05
5.33E-05
1.14E-05

RhoS
(em™)

5.63E+04
3.94E+05
8.75E+04
9.19E+04
1.33E+05
3.75E+04
5.63E+05
2.53E+05
5.11E+05
2.63E+05
1.23E+05
2.71E+04
9.12E+04
8.87E+04
9.38E+04
3.28E+05
3.20E+05
5.63E+04
1.58E+05
2.19E+05
2.68E+05
1.88E+05
8.98E+04
2.36E+05
2.19E+05
3.83E+05
1.80E+05
1.18E+05
6.56E+04
1.04E+05
2.58E+05
8.95E+04
1.53E+05
2.63E+05
1.75E+04
3.75E+04
1.75E+05

Dpar

1.14
1.07
1.07
1.16
1.02
0.70
1.07
1.00
1.39
1.19
1.11
0.86
0.58
1.05
0.73
0.74
0.93
0.82
1.34
1.03
1.03
0.76
0.65
0.74
0.76
1.14
0.90
0.98
0.80
0.79
0.90
0.00
0.86
0.78
1.01
0.78
1.23

NI

144
26
16
40

71
64
50
131

21
40
29
27
28
202

15
30
123
13
72
52
11
10
42
20
20
66
21
136
19
37

34
12

Rhol
(cm™)

3.19E+05
3.15E+06
5.69E+05
2.10E+05
6.65E+05
1.13E+05
4.44E+06
1.47E+06
1.82E+06
2.87E+06
1.58E+05
2.84E+05
7.29E+05
5.14E+05
5.06E+05
1.53E+06
3.40E+06
9.38E+04
3.94E+05
6.56E+05
3.30E+06
3.48E+05
4.97E+05
6.83E+05
3.01E+05
5 47E+05
6.89E+05
2.63E+05
4 38E+05
9.85E+05
4.92E+05
2.03E+06
4.16E+05
1.62E+06
7.00E+04
6.38E+05
1.05E+06

FT age

28.8
204
25.1
712
326
543
20.7
28.1
45.7
150
126.0
156
204
282
30.2
350
154
974
65.1
543
133
875
295
564
117.9
1135
42.7
732
245
173
85.1
72
60.0
26.5
40.8
9.6
272

1o

18.1
5.1
135
323
12.7
444
73
92
139
4.5
63.6
115
9.7
13.7
147
15.8
37
712
315
199
44
41.1
89
155
549
56.0
145
29.5
152
69
31.8
3.0
26.6
11.7
45.6
7.0
20.8

U (ppm)

37
36.8
6.6
25
7.8
13
51.8
172
213
335
1.8
33
85
6.0
59
179
39.7

4.6
7.7
385
4.1
58
8.0
35
6.4
8.0
3.1
5.1
11.5
57
23.7
49
18.9
0.8
74
12.3
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Table 4. Apatite fission-track age data in detrital sample POA1-1-Guatapuri (continued).

Mineral:
Glass:
Analyst:
ND:
RhoD:
Zeta:
Lambda D:

Area:
Grain

Grain38
Grain39
Grain40
Grain41
Grain42
Grain43
Grain44
Grain45
Grain46
Grain47
Grain48
Grain49
Grain50
Grain51
Grain52
Grain53
Grain54
Grain55
Grain56
Grain57
Grain58
Grain59
Grain60
Grain61
Grain62
Grain63
Grain64
Grain65
Grain66
Grain67
Grain68
Grain69
Grain70
Grain71
Grain72
Grain73
Grain74

Apatite
CN-5
Ana Maria PATINO
10734
9.85E+05
3323x7.1
1.55E-10
7.62E-07

NS

NA

79
80
49
78
70
48
32
60
100
100
80
60
35
100
50
60
100
90
4
85
100
90
76
100
64
46
70
100
100
72
100
60
70
36
84
60
30

Area
(cm?)

6.02E-05
6.09E-05
3.73E-05
5.94E-05
5.33E-05
3.66E-05
2.44E-05
4.57E-05
7.62E-05
7.62E-05
6.09E-05
4.57E-05
2.67E-05
7.62E-05
3.81E-05
4.57E-05
7.62E-05
6.86E-05
3.20E-05
6.48E-05
7.62E-05
6.86E-05
5.79E-05
7.62E-05
4.88E-05
3.50E-05
5.33E-05
7.62E-05
7.62E-05
5.48E-05
7.62E-05
4.57E-05
5.33E-05
2.74E-05
6.40E-05
4.57E-05
2.29E-05

RhoS
(em)

2.99E+05
1.80E+05
1.61E+05
1.01E+05
5.44E+05
3.01E+05
6.56E+05
1.97E+05
3.02E+05
2.63E+04
2 46E+05
2.63E+05
1.88E+05
1.97E+05
2.63E+04
1.75E+05
3.94E+04
1.17E+05
1.25E+05
3.71E+05
1.05E+05
1.02E+05
2.25E+05
1.05E+05
9.64E+05
3.71E+05
7.50E+04
1.31E+04
2 49E+05
3.65E+05
1.05E+05
4.38E+04
1.31E+05
7.29E+04
3.13E+04
7.44E+05
3.06E+05

Dpar

0.96
145
0.86
0.73
1.07
1.09
0.97
1.06
0.77
0.84
0.84
0.98
1.06
0.89
1.06
1.03
1.10
0.94
1.03
1.13
0.85
1.08
0.78
0.82
0.90
1.05
1.08
1.07
0.64
0.84
0.88
0.68
0.91
1.00
0.66
0.94
091

NI

20
154
20
35
173
109
193
116
172
20
157
53
11
48

79
27
53

139
70
11
72
48

281

115
46

67
138
67

12
14
20
334
20

Rhol
(em™)

3.32E+05
2.53E+06
5.36E+05
5.89E+05
3.24E+06
2.98E+06
7.92E+06
2.54E+06
2.26E+06
2.63E+05
2.58E+06
1.16E+06
4.13E+05
6.30E+05
7.88E+04
1.73E+06
3.54E+05
7.73E+05
4.38E+05
2.15E+06
9.19E+05
1.60E+05
1.24E+06
6.30E+05
5.76E+06
3.28E+06
8.63E+05
1.18E+05
8.80E+05
2.52E+06
8.80E+05
1.75E+05
2.25E+05
5.11E+05
3.13E+05
7.31E+06
8.75E+05

FT age

145.6
11.7
489
280
274
16.5
13.6
12.7
21.8
163
15.6
369
74.0
509
543
16.5
18.2
24.7
46.6
282
18.7
103.3
295
272
273
18.5
142
18.2
46.2
23.7
19.5
40.8
94.8
233
163
16.6
570

1o

475
37
238
124
55
52
35
44
49
12.1
42
119
399
15.1
627
62

94
264
63
70
50.0
8.9
104
44
54
74
19.1
12.1
57
73
323
45.1
176
12.1
30
25.1

U (ppm)

39
295
6.3
6.9
379
348
92.5
29.6
264
3.1
30.1
135
4.8
74
09
202
4.1
9.0
5.1
25.1
10.7
19
145
74
673
383
10.1
14
10.3
294
103
20
2.6
6.0
3.6
853
10.2

Neogene Quaternary

Paleogene
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Table 4. Apatite fission-track age data in detrital sample POA1-1-Guatapuri (continued).

Mineral:
Glass:
Analyst:
ND:
RhoD:
Zeta:
Lambda D:

Area:
Grain

Grain75
Grain76
Grain77
Grain78
Grain79
Grain80
Grain81
Grain82
Grain83
Grain84
Grain85
Grain86
Grain87
Grain88
Grain89
Grain90
Grain91
Grain92
Grain93
Grain94
Grain95
Grain96
Grain97
Grain98
Grain99
Grain100
Grainl01
Total

Grains:
Pooled age:
Chi2:
Degrees:

P(c2):

Apatite
CN-5
Ana Maria PATINO
10734
9.85E+05
3323+7.1
1.55E-10
7.62E-07

NS

16
6
25

B W 0 W G A W N

—
- o

1455

99
2628 £0.89
459.377996

98

0.0%

NA

25

100
36
100
100
69
35
40
60
)
30
75
60
48
50
40
60
56
70
60
50
40
24
70
100
48
11449

Area
(cm?)

1.90E-05
1.07E-05
7.62E-05
2.74E-05
7.62E-05
7.62E-05
5.26E-05
2.67E-05
3.05E-05
4.57E-05
3.20E-05
2.29E-05
5.71E-05
4.57E-05
3.66E-05
3.81E-05
3.05E-05
4.57E-05
4.27E-05
5.33E-05
4.57E-05
3.81E-05
3.05E-05
1.83E-05
5.33E-05
7.62E-05
3.66E-05
8.72E-03

RhoS
(em™)

8.40E+05
5.63E+05
3.28E+05
3.65E+04
1.71E+05
1.71E+05
5.71E+04
1.50E+05
6.56E+04
4.38E+04
6.25E+04
8.75E+04
3.85E+05
1.31E+05
547E+04
7.88E+04
1.31E+05
2.84E+05
7.03E+04
1.50E+05
6.56E+04
1.05E+05
3.28E+05
5 47E+04
9.38E+04
7.88E+04
1.64E+05
1.67E+05

Dpar

1.22
0.82
0.73
0.85
0.65
0.96
141
1.02
1.03
0.73
0.95
0.88
093
1.07
1.37
0.94
1.22
0.97
0.00
1.01
1.22
0.78
1.07
1.29
1.06
1.03
0.76
1.62

NI

104

127
16
81

112

53
16

41
10

192
58

2
77
47
127
12
18
48
11
60
64
42
9237

Rhol
(cm™)

5.46E+06
9.38E+05
1.67E+06
5.83E+05
1.06E+06
1.47E+06
1.33E+05
1.99E+06
5.25E+05
1.31E+05
1.28E+06
4.38E+05
3.36E+06
1.27E+06
2 46E+05
1.05E+05
7.22E+05
1.68E+06
1.10E+06
2.38E+06
2.63E+05
4.73E+05
1.58E+06
6.02E+05
1.13E+06
8.40E+05
1.15E+06
1.18E+06

FT age

25.1
974
32.1
10.2
262
19.0
69.7
123
204
543
8.1
330
189
17.1
36.6
122.8
300
27.8
10.5
104
412
36.6
343
150
13.8
155
236
248

6.8
504
7.1
10.5
79
5.6
48.2
6.4
153
444
5.8
25.6
43
73
28.6
93.8
16.3
8.4
6.3
38
26.6
203
12.0
15.7
64
6.6
103
10

U (ppm)

63.8
109
19.5
6.8
124
17.2
1.6
232
6.1
15
150
5.1
39.2
14.8
29
12
8.4
19.7
129
27.8
3.1
55
18.4
70
13.1
9.8
134
13.8

10
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Table 5. Apatite fission-track length data in detrital samples.

Sample: POA1-3-Fundacién Sample: POA1-1-Guatapuri
Length (zm) Angle (°) Dpar (mm) Length (zm) Angle (°) Dpar (mm)
11.257 23.283 1477855 16.543 79.647 1.428498
14.524 66.832 1.370588 15.082 61.025 1.428498
1531 12.761 1.303806 15.563 65.597 1431227
14.231 62.486 1.303806 18.791 50.86 1.466409
13.665 63.011 1.230796 19.84 13.468 1.390586
10.13 38.363 1.230796 14.176 63.599 1.651416
15.552 8.009 1.572664 11.554 41918 1.651416
10.336 62.944 1.226644 10.671 53.965 1.280492
11.87 27.272 1.428028 12.824 46.233 1.689934
13.093 43014 1.595502 11.817 51.89 1.17525
12.508 70.572 1.53218 13.808 57.396 1.616538
15.894 20.264 1.630104 14.3 14.844 1.490066
12.991 11.987 1.110035 16.837 81.967 1.261385
15.966 54318 1.565398 14.898 37492 1.261385
14.965 50.881 1.613841 14.264 49.238 1.137036
13.392 21.523 1.613841 15.808 60.544 1.649596
13.908 71437 1.613841 15353 36.307 1466712
17.537 42257 1.364014 15.791 24.808 1.466712
15314 19.186 1.633564 16419 42.804 1.360561
11.814 61.022 1.642907 13.497 26.803 1.360561
15.395 26972 1.961246 15918 56.825 1.360561
Average: 13.79295 14.94067
Stdev: 1.973798 2.224236

Table 6. Apatite (U-Th)/He data in detrital samples.

Sample Ft;g:'(l;[c:; d 26 (Ma) U (ppm) Th (ppm) (‘;’s;n) (I[)II-)]}E) Th/>U He l(/lgl;no- mass (ug) Ft (I::;lsnl:)
Fundacién 1 99 13 64.4 89.5 44.6 85.5 14 2.7 0.24 0.59 36.2
Fundacion 2 228 3.8 15.5 27.6 19.7 220 1.8 1.7 0.31 0.62 39.5
Fundacién 3 13.4 13 36.9 329 453 447 0.9 2.1 0.42 0.65 428
Fundacion 4 6.8 20 13.0 39.7 106.3 22.3 32 0.6 0.50 0.66 44.0
Fundacién 5 214 0.6 101.7 175.8 93 143.0 1.8 10.0 0.29 0.60 37.8
Fundacién 6 18.5 53 55 5.6 2492 6.8 1.1 0.6 0.52 0.67 452
Fundacién 7 17.1 2.7 16.2 60.0 149.3 30.3 3.8 1.7 0.27 0.60 375
Fundacién 9 22.3 1.1 27.7 50.5 70.3 39.5 19 34 0.74 0.71 51.7
Fundaci6n 10 212 52 15.6 39.7 320.3 249 2.6 1.7 0.22 0.53 32.0
Fundacién 11 22.1 99 23.8 25.6 83.3 29.8 1.1 1.8 0.12 048 29.0
Fundacion 14 26.8 20 11.0 16.0 147.5 14.8 1.5 1.6 0.74 0.71 522
Fundacién 15 6.6 45 12.2 10.2 56.0 14.6 0.9 03 0.36 0.64 415
Fundacién 17 15.6 29 372 41.1 139.3 46.9 1.1 24 0.26 0.59 36.7

Fundacién 18 17.0 0.9 138.5 43.1 122.6 148.7 03 8.1 0.26 0.59 370

1
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Table 6. Apatite (U-Th)/He data in detrital samples (continued).
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Sample

Fundacién 19
Fundacién 22
Fundacion 23
Fundacién 24
Fundacién 26
Fundacién 27
Fundacion 28
Fundacién 29

Fundacién 30

Cafias 1

Cafias 2
Cafias 3

Cafias 4
Cafias 6
Cafias 7

Caiias 9
Cafias 10
Carias 11
Caiias 12
Cafias 13
Caiias 14
Cafias 15
Cafias 16
Cafias 17
Cafias 18
Cafias 19
Cafias 20
Caiias 21
Cafias 22
Cafias 23
Cafias 24
Cafias 25
Cafias 26
Cafias 27
Cafias 28
Cafias 29
Caiias 30

Guatapuri 1
Guatapuri 2
Guatapuri 3

Guatapuri 4

Ft—corrected
Age (Ma)

174
6.7
105
125
10.8
18.5
75
2.7
18.2

145
10.8
7.7
199
19.6
164.0
33.1
18.0
6.1
234
205
199
304
9.6
169
11.9

20.6
17.8
220
19.8
154
9.6
14.0
18.8
143
193
20.6

12.7
74
16.6

21.6

20 (Ma)

14
04
1.1
05
19
1.7
13
0.5
05

0.7
05
03
0.7
05
17.1
24
0.6
03
09

0.6
13
0.7
0.8
1.6
0.8
0.6
05
0.7

13
05
1.5
0.8
1.2
05
1.7

25

1.6
1.0

U (ppm)

327
259
975
128.1
329
86.8
48.9
3129
163.3

39.6
582
530
184
66.3
03

352
30.0
835
379
345
18.6
30.7
50.7
248
289
96.7
193
619
502
18.0
28.1
342
21.6
124
29.8

3326

335

8.4
73
13.7
159

Th (ppm)

27.6
69.2
127.1
151.8
789
84.4
7922
11415
194.7

534
64.9
163.0
125.7
531.7
2.8
814
94.5
420
135.7
15.6
113.7
1.9
71.6
1184
59.0
118.4
1452
93.1
1794
122.8
3.7
67.8
86.8
722
68.1
478.6
582

35.6
59.1
540
279

Sm
(ppm)
60.5
27.1
58.4
78.4
80.5
742
590.3
193.1
84.0

873
96.8
73.7
218.3
96.8
42
27.7
2393
54.1
225.5
149.9
164.1
99.5
1214
206.4
30.8
1409
199.8
122.9
3194
183.6
244.8
105.2
189.5
184.6
1423
449
843

121.8

254.5
1172
93.8

[Ule
(ppm)
392
422
1274
163.8
515
106.6
67.6
581.2
209.0

522
735
913
480
1913
1.0
544
522
934
69.8
382
454
312
67.5
526
428
1245
535
83.7
924
469
29.0
502
420
293
458
4450
47.1

16.8

264
224

Th/¥U

09
2.8
13
12
25
1.0
1.7
38
12

14
12
32
70
83
85
24
33
05
37
05
6.3
0.1
1.5
49
2.1
13
7.8
1.6
37
70
0.1
20
42
6.0
24
1.5
1.8

44
8.4
4.1
1.8

He (nmo-
I/g)

24
12
4.1
7.5
19
58
1.8
4.1
135

29
30
2.6
42
158
0.7
6.1
40
22
73
34
38
39
25
39
1.6
44
4.8
6.1
9.1
43
1.8
19
2.1
23
23
358
30

0.8
0.7
1.6
2.1

mass (ug)

048
1.72
0.21
0.51
0.29
0.18
0.32
0.12
041

0.9
0.7
0.6
19
1.5
1.0
03
14
0.8
2.6
1.6
1.3
1.0
0.7
24
03
0.2
1.8
1.2
35
35
0.7
0.8
04
0.8
0.5
1.5
03

04
0.8
0.5
1.7

Ft

0.65
0.78
0.57
0.67
0.61
0.54
0.60
0.49
0.65

0.7
0.7
0.7
0.8
0.8
0.7
0.6
0.8
0.7
0.8
0.8
0.8
0.7
0.7
0.8
0.6
0.6
0.8
0.7
0.8
0.8
0.7
0.7
0.6
0.7
0.6
0.8
0.6

0.6
0.7
0.6
0.8

ESR
(mm)

425
68.4
349
459
383
327
37.6
292
43.1

51.7
50.1
47.7
70.1
66.8
55.5
399
63.3
532
77.8
65.0
63.6
56.7
48.7
69.7
353
36.1
69.1
58.7
76.7
88.6
52.7
554
42.7
542
40.8
65.9
35.0

42.1
540
42.6
69.3



Table 6. Apatite (U-Th)/He data in detrital samples (continued).

Cenozoic Evolution of the Sierra Nevada de Santa Marta, Colombia

Sample

Guatapuri 5
Guatapuri 6
Guatapuri 7
Guatapuri 8
Guatapuri 9
Guatapuri 10
Guatapuri 11
Guatapuri 12
Guatapuri 13
Guatapuri 14
Guatapuri 15
Guatapuri 16
Guatapuri 17
Guatapuri 18
Guatapuri 19
Guatapuri 20
Guatapuri 21
Guatapuri 22
Guatapuri 23
Guatapuri 24
Guatapuri 25
Guatapuri 26
Guatapuri 27
Guatapuri 28
Guatapuri 29
Guatapuri 30

Ft—corrected
Age (Ma)

182
203
19.6
33.6
18.6
115
50.8
252
194
223
236
19.0
239
52.8
253
8.8
29.1
414
210
85.0
179
244
248
210
30.5
15.1

20 (Ma)

1.7
0.9
22
4.5
24
8.8
2.7
0.5
1.7
18.0
1.5
10
12
11.8
9.0
35
3.6
134
23
73
0.7
0.5
22
2.1
8.8
49

U (ppm) Th (ppm)

225
370
18.0
8.1
427
183
17.1
654.9
229
79
734
42.1
71.7
53
4.8
284
6.7
43
21.8
15.7
2133
639
12.9
9.3
49
6.7

49.1
754
206
437
6.6
02
8.7
50.8
244
37
10
106.8
105 4
6.1
20
42.1
10.9
19.6
400
8.6
272
1047
353
384
242
117

47Sm
(ppm)
35.0
21.6
59.2
51.5
174.7
56.9
859
415.6
514
88.4
116.8
230.0
20.8
81.3
97.2
85.0
101.9
146.5
32.6
86.4
200.7
157.5
226.0
87.4
129.7
913

[Ule
(ppm)
34.0
54.7
229
18.4
442
18.2
19.1
666.9
28.6
8.8
73.7
672
96.4
6.7
53
383
93
89
312
17.7
219.7
88.5
212
183
10.6
94

Th/*U

23
2.1
12
56
0.2
00
05
0.1
1.1
0.5
00
2.6
1.5
12
04
15
1.7
4.7
19
0.6
0.1
1.7
2.8
43
5.1
1.8

He (nmo-
V/g)

23
44
1.6
2.1
2.6
0.6
37
69.0
20
0.6
5.7
4.8
7.1
13
0.5
1.0
1.1
1.1
22
44
139
85
2.1
1.5
1.1
0.5

mass (ug)

0.5
1.0
04
03
02
02
05
12
05
02
03
0.6
02
03
04
02
0.7
02
03
02
04
0.8
05
0.6
02
04

0.7
0.7
0.7
0.6
0.6
0.5
0.7
0.8
0.7
05
0.6
0.7
0.6
0.6
0.6
05
0.7
05
0.6
0.5
0.7
0.7
0.7
0.7
0.6
0.7

ESR
(mm)

458
56.2
43.6
374
354
30.6
46.6
619
452
312
373
46.6
350
38.0
40.6
332
52.1
30.2
38.1
313
430
52.8
453
46.1
33.6
430
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