Supplementary Table 2. Apatite (U-Th)/He results

Sample Aliquot n He U Th Ft Age Abs. Std
name name (nmol/g)  (ppm) (ppm) (Ma)  error dev.
OCO 04-01 Apl 2 2.27 32.12 4494 065 15.1 0.9
Ap2 2 1.39 13.20 20.98 0.68 20.6 1.2
Ap3 2 4.32 35.20 53.04 0.68 24.6 15
Ap4d 2 222 24.63 39.19 0.71 16.9 1.0
Mean 1&4 2 2.24 28.37 42.07 0.68 16.0 0.8 1.3
2&3 2.85 24.20 37.01 0.68 22.6 0.5 2.9
OCO 04-04 Apl 3 0.48 7.85 15.86 0.76 10.1 0.6
Ap2 3 1.00 9.80 23.69 079 151 0.9
Ap3 4 0.38 7.09 1470 0.76 8.8 0.5
Mean 0.62 8.24 18.08 0.77 11.3 0.4 3.3

0CO004-07  Ap1 3 11.35 3261 10651 070 514 3.1

Ap2 3 964 32.00 97.99 072 449 27

Ap3 3 6.02 16.24 4556 076 541 32
Mean 9.00 2695 8335 073 50.1 1.7 47
OCO04-09 aAp1 3 29.89 13179 24106 071 411 25

Ap2 3 2299 20791 31157 066 227 14

Ap3 3 1937 11791 16406 0.68 333 20
Mean 2409 15254 23890 0.69 32.3 12 92
OCO 02 Apl 2 188 3090 4506 072 116 0.7

Ap2 2 197 3443 4832 068 116 0.7

Ap3 321 51.04 57.05 069 132 0.8
Mean 235 3879 5015 070 12.1 04 09

N

0OCO 04 Apl 3 1.00 2031 1991 073 101 06
Ap2 3 089 15.14 1454 074 120 05
Ap3 2 119 17.08 19.09 076 133 04
Apd 2 1.90 2431 2747 078 145 03
Ap5 2 222 3546 3758 077 120 0.3

Mean 144 2246 2372 076 124 02 1.3
OCO 05 Apl 1.67 18.38 2243 078 166 1.0

Ap2* 2 374 21.09 3508 076 308 18

Ap3 2 063 1011 1018 073 127 08
Mean 087 1424 1630 075 14.6 09 95
OCO 06 Apl 2 281 12.74 4654 077 283 17

Ap2 2 185 879 2360 079 299 18

Ap3 2 170 1221 3377 074 208 12
Mean 212 1125 3464 077 264 09 49
0Co11 Apl 2 389 81.69 156.84 074 8.1 0.5

Ap2 3 461 7424 15023 070 110 07

Ap3 2 3.87 4487 9798 078 134 08
Mean 412 66.93 13502 074 10.8 04 26
0CO 12 Apl 2 447 62.34 78.83 076 134 08

Ap2 2 356 4981 51.37 078 135 0.8

Ap3 2 477 7528 8150 079 118 07
Mean 427 6248 7057 078 129 04 10

[



OCO 14 Ap1 2 427 20.06 4947 074 333 20
Ap2 2 913 4431 11427 067 351 2.1
Ap3 3 727 3069 77.02 074 372 22

Mean 6.89 31.68 80.26 072 352 12 19
OCO 16 Ap1* 2 15158 2994 7044 074 7669 46.0

Ap2 3.44 2054 49.09 076 259 1.6

Ap3 5.19 3435 8073 070 255 15
Mean 431 2745 6491 073 257 11 03
0OCO 17 Ap1 2 0.30 14.84 1858 077 3.8 0.2

Ap2 3 037 17.88 2227 077 38 0.2

Ap3 2 022 999 1723 079 37 0.2
Mean 030 1423 1936 077 3.77 01 0.1
OCO 18 Ap1 4 0.39 2311 5362 074 27 0.2

Ap2* 4 0.01 3358 7470 071 005 0.003

Ap3 4 084 91.87 139.08 064 19 0.1
Mean 041 4952 89.13 0.70 1.6 01 14
0OCO 19 Ap1 3 083 946 2478 079 127 08

Ap2 3 080 1245 3239 072 102 06

Ap3* 3 041 2959 60.07 078 22 0.1
Mean 081 1095 2859 075 115 03 17
OCO 21 Ap1 4 1009  31.25 11318 067 48.0 29

Ap2 4 613 28.03 7529 068 362 22

Ap3* 4 3143 2240 81.01 072 1912 115
Mean 811 2964 9423 067 421 5.8
OCO 24 Apl 2 1222  31.03 12764 070 524 3.1

Ap2 2 2049 4506 18993 071 592 35

Ap3 11.08 2973 10697 069 535 32
Mean 1460 3527 14151 070 55.0 19 36

w N

N

OCO 25 Ap1* 3 1914 3237 8029 066 1029 6.2
Ap2 2 841 2218 8073 071 532 32
Ap3 2 557 2349 6352 076 349 21
OCO 26 Ap1* 2 447 3572 67.99 080 200 1.2
Ap2* 2 460 3581 6363 077 218 1.3
Ap3 2 715 2646 7076 071 430 2.6

Notes: Laser extraction of “He was carried out at the University of Kansas. Each
sample aliquot for “He, U and Th determinations typically comprised two to four
apatite grains 100-250 ym long and 60—150 ym wide. Evolved helium was spiked
with °He, cryogenically concentrated and purified, and the *He/’He ratio
determined by quadrupole mass spectrometry after He degassing of the apatite at
1050 °C for 5 minutes with a Nd-YAG laser (House et al., 20003. Grains were
retrieved from the vacuum system, dissolved in HNO3, spiked with 30Th and 235U,
and analysed for U and Th by ICPMS. Reported AHe ages are corrected for
alpha ejection effects (Farley et al., 1996) based on measured individual grain
size and geometry (Gautheron et al., 2006). Each age determination involves 3-5
replicates, the mean of which is reported in this Table and used for geological
interpretation when aliquot ages are closely clustered around that mean. The
estimated analytical uncertainty for AHe ages based on age standards is about
7% for Durango apatite (20). These are the default uncertainty values used on a
sample unless the standard deviation of the sample replicate ages is higher, in
which case the latter is used.



In this Table, n is number of grains per aliquot. * indicates aliquots not used for
the calculation of a mean age. Reasons for this were anomalous aliquot results
relating to analytical problems (presence of a fluid inclusion, degassing issues), or
the existence of more robust or consistent data provided by geographically
adjacent samples with similar characteristics (e.g. AHe ages, AFT signatures,
elevation, apatite chemistry). Because there is no sound geological basis for
determining a mean AHe age when aliquot age dispersal is large, limited
geological mileage was made in this study from samples such as OC0O04-09 or
0OCO026.
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