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Introduction

The figures and tables included here are supplementary to the main Rock magnetics and
paleomagnetic analysis or are the raw uninterpreted results of the work. Here all of the graphs are
included in the cases where only representative samples are shown in the manuscript.
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SF1. Gradient Acquisition plots of IRM acquisition curves of the Villa Juarez Locality using MAX UnMix
(Maxbauer et al., 2016):Runs of representative samples of NAOI, NA05, NA10 and NAOS. Runs were car-
ried in temperatures from 0° to 700°C in an Ar atmosphere. . Grey dots and the yellow curve represent the
smoothed IRM data and modeled coercivity distribution, respectively. Shaded areas represent 95% confi-
dence intervals associated with each component.
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SF2. Isothermal remanent magnetization aquisition curves for the San Julidn Uplift Locality (MSM, Caopas
and Nazas North). They were obtained in a Micromag model 2900 with two Tesla magnets, Princeton Measure-
ments Corporation, noise level 2 x 10-9 Am2. These tests were made at room temperature and a field of 1T
was applied in 10mT increments
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SF3. Hysteresis Loops of San Julian Uplift Locality (MSM and Nazas North): Thermomagnetic Runs of repre-
sentative samples of MsM, NRN and ALI
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SF4a. Thermomagnetic Curves San Julian Uplift Locality (Caopas): Thermomagnetic Runs of representative
samples MIR, MIRN and MIC.
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SF4b. Thermomagnetic Curves San Julian Uplift Locality (MSM and Nazas North): Thermomagnetic Runs of
representative samples of MSM, NRN and ALI.
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SF5. Thermomagnetic Curves Villa Juarez Locality Suseptibility vs Temperature: Thermomagnetic Runs of
representative samples NAO1-NA10.
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SF6. Anisotropy of Magnetic Suseptibility of the Villa Juarez, Charcas and San Julian Uplift Localites (MSM,
Caopas): . Results are represented in an equal area projection for the analyzed sites. Larger symbols represent
site mean. Light blue lines represent structural data. Shape parameter T vs Mean magnetic susceptibility Km
and shape parameter T vs Anisotropy parameter P graphs show low degree of anisotropy.



A ST DR
CEER UNAN

2000
CGED URAK

Mt 3003
CGED URAN

=200

20180amE

Gl0um M iS00 L Ddd  whie

CGED, UHAN

- :
o
ot T -
P Tk R

Q0 BTG w18 Glum
CGED, UMM

SF7. Scanning Electron Microscope images of selected samples from the Villa Juaréz and San Julian Uplift
localities. (Hem: hematite; Mag: Magnetite; Ti-Mag: Titanomagnetite; Ba: Barite; Goe: Goetite; Qz: Quartz).
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SF8. Viscous component present in all the samples collected in this work. This component was isolated below
200 °C and 16 mT. It resembles the present day magnetic field.



Huizachal Fold Test
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SF9. Fold Test for the Huizachal locality. Inconclusive due to little to no change in the groping of the geograph-
ic to the tilt corrected (Tectonic) directions.



Table ST1. Villa Juarez site mean directions in geographic coordinate system.

N Ns mbDec minc k a95 K A9 A95 ADx Alx PolelLng PolelLat Coordinates
Geographic Min  Max Lat. Long.
NA-01 10 10 2413 5253 32.09 866 19.35 11.26 4.78 19.22 1349 1189 208.42 -6.39  25.495 -103.6
NA-02 11 11 2631 6228 136.1 393 67.28 561 4.6 181 775 462 209.16 12.61  25.495 -103.6
NA-03 8 8 152 -7843 1252 497 3932 894 522 2212 2423 501 62 -44.09 25495 -103.6
NA-04 6 6 175 -51.85 1675 519 1275 596 586 2652 7.06 6.39 46.98 -81.64  25.497 -103.6
NA-05 6 8 9.6 10.73 29.75 1249 7254 792 586 2652 7.95 1543  48.58 68.79  25.492 -103.6
NA-06 7 7 0.02 3098 156.7 4.84 3451 325 551 2407 34 522 76.2 81.35 25.498 -103.6
NA-07 12 12 3051 65.84 36,52 7.28 2082 974 444 1714 1468 7.32 211.14 4242 25519 -103.6
NA-08 5 5 1441 5814 189 18.06 11.78 23.26 6.3 29.75 30.45 21.35 289.06 73.02 25511 -103.6
NA-10 8 8 2574 83 5889 728 17.26 13.72 522 2212 8397 7.16 241.6 2196 25.508 -103.6
NA-12 2 2 3446 248 46.6 3745 474 3712 9.09 5299 3827 6444 128.09 71.04  25.526 -103.6
NA-13 1 1 2774 1298 O NaN NaN NaN 12 82 NaN NaN 169.15 951 25544 -103.6
NA-17 5 5 3319 33.15 2243 512 4048 381 6.3 29.75 4.01 591 156.34 62.89 25.516 -103.6

N number of demagnetized Specimens, Ns number of specimens that passed the Cutoff, mDec mean declination, mInc mean inclinationg, k recision parameter, a95
radius of the 95% confidence cone about site-mean direction,K precision paramenter of the poles, A95 radius of 95% confidence circle around paleomagnetic pole,

A95min and A95max describe the minimum and maximun values of A95 allowed to considered the average representative. ADx, uncertainty in declination; AlXx,

uncertainty in inclination



Table ST2. San Julian Uplift site mean directions in geographic coordinate system.

N Ns mDec minc k a95 K A9 A95 ADx Alx PoleLng PolelLat Coordinates
Geographic Min  Max Lat. Long.
MSM1 9 13 29621 1553 2628 1023 4757 754 498 2054 761 1427  170.14 9.3 24.9056 -102.154
MSM2 7 7 27835 202 5517 82 1667 469 551 2407 469 937 163.44 7.19 24901 -102.155
MSM3 5 5 2012 853 45394 36 5915 3.5 6.3 2975 316 6.9 162.69 21.02 24.895 -102.149
MSM4-1 5 5 27007 -21.83 12432 6.89 1226 6.94 6.3 2975  7.08 1244  157.48 -4.63 24.895 -102.147
MSM4-2 5 5 27403 4756 953  7.88 6378 965 6.3 2975  11.02  11.42 193.1 14.79 24.895 -102.148
MSM4-3 14 14 28957 3535 2635 7.89 2299 847 418 1555 899 1269  178.83 25.76 24.895 -102.147
MSMS5 6 6 287.82 1863 20413 47 26374 413 586 2652 419 763 169.3 20.15 24.892 -102.147
MSM6 6 6 29427 1259 4692 988 9496 691 58 2652 695 1333 16342 24.78 24.892 -102.148
MSM7 6 6 28605 -17.23 2009 1532 2389 1399 586 2652 1416 2614 15263 10.68 24.892 -102.148
MSM8 4 6 1909 5236 28.04 1766 23.64 193  6.89 3424 2319 2044 25051 2024 24888 -102.15
MSM9 6 6 27455 3575 185 1599 23.07 1425 586 2652 1516 212 185.84 127 24.888 -102.15
MSM10 4 4 276 4939 1397 2548 1043 2987 689 3424 3521 3392 19535 17.21 24.887 -102.15
MSM11 6 6 28592 3443 4459 1014 4291 1034 58 2652 1094 1573 17951 22.04 24.885 -102.15
MSM12 6 6 28722 37.04 2439 1384 2081 1503 58 2652 1609 2188  180.86 24.21 24.884 -102.149
NRN1-2 4 4 10214 507 91621 3.04 22536 194 689 3424 194 385 344.98 -12.07 24873 -102.2
NRN1-1 3 3 23762 20.87 239.36 7.99 22194 829 773 4104 845 1501  193.04 2348 24873  -102.2
ALI6 3 3 2473 2337 7048 148 7522 1432 773 4104 1465 2525  188.98 -14.52 24.949 -102.238
ALI5 4 4 24895 1835 1233 27.26 12.68 26.84 6.89 3424 27.24  49.69 185.6 -14.07 24.954 -102.247
ALI4-2 3 3 3329 2046 10081 1234 12572 1104 773 4104 1123 2006 14357 60.48 24.953  -102.25
ALI4-1 4 4 27361 1161 218 2013 4859 1331 689 3424 1339 2582 17181 6.03 24.953  -102.25
ALI3 4 4 21697 3482 33622 502 257 574 689 3424 608 868 215.08 -33.07 24.956 -102.253
ALIL 7 7 29757 3176 863 653 14192 508 551 2407 532 806 173.44 31.95 24.948 -102.261
MIC1 4 4 24574 857 4854 1332 10662 894 689 3424 896 1758 18265 -19.81 24.818 -102.185
MIC2 8 8 28404 2656 1684 139 2177 1214 522 2212 1252 2064  176.09 18.72 24.816 -102.186
MIC3 8 8 280.89 865 689 2274 864 1998 522 2212 2004 3928  167.33 12 24.815 -102.188
MIC4 7 7 26654 158 4223 94 8607 654 551 2407 661 1236  176.74 0.24 24.813  -102.19
MIC6 4 4 21338 2903 1278 816 36175 484 689 3424 502 797 215.47 -38.07 248  -102.201
MIC7 4 4 26996 17.94 2332 1944 278 1774 689 3424 1798 3295 17641 3.62 24.801 -102.198
MIR1 4 6 30423 -869 422 5095 646 39.19 689 3424 3933 77.05  164.17 7.64 24.856 -102.194
MIR2 2 4 28148 2137 7288 2969 70.67 3016 9.09 5299 3079 5431 20943 44.63 248472 -102.2
MIR3 6 6 29447 2532 438 362 669 2796 58 2652 288 4825 17338 28.37 24.843 -102.208
MIR4 4 4 19323 4784 18172 6.83 19482 66 689 3424 754 776 243.76 -34.61 24.836 -102.213
MIRS 2 2 2738 3621 1517 6936 177 634 909 5299 7221 9362  184.99 12.89 24.831 -102.217
MIRN3 2 2 27243 2498 17.04 6482 2276 5503 909 5299 5729 9535  179.28 7.22 24.875 -102.228
MIRN4 2 2 33171 4124 915 9567 7.2 11469 909 5299 8279 1546 17271 62.67 24.88  -102.235

4 4 2405 439 47733 421 83672 318 689 3424 318 633 1833 -25.48 24.88  -102.235

MIRNS



MIRN7 4 4 3001 19.92 5.42 4356  7.73 3535 6.89 3424  36.01 64.54 166.27 32.82 24.884 -102.248

N number of demagnetized Specimens, Ns number of specimens that passed the Cutoff, mDec mean declination, mIinc mean inclinationg, k recision parameter, a95
radius of the 95% confidence cone about site-mean direction,K precision paramenter of the poles, A95 radius of 95% confidence circle around paleomagnetic pole,
A95min and A95max describe the minimum and maximun values of A95 allowed to considered the average representative. ADx, uncertainty in declination; Alx,
uncertainty in inclination



Table ST3. Charcas site mean directions in Geographic coordinate system.

N Ns mDec minc k a95 K A9 A95 ADx  Alx PolelLng Pole Lat Coordinates
Geographic Min  Max Lat. Long.
CHA1 5 6 238.9 38.67 7398 895 62.03 9.79 6.3 29.75 10.55 13.85 203.9 -16.97 23.106 -101.2
CHA2 7 11 1355 -3347 25.19 1226 219 13.19 551 2407 139 20.36 347.31 -13.16 23.106 -101.2
CHA3 5 5 997 3.86 2452 49 2785 4,59 6.3 29.75 46 9.16 52.84 66.73 23.096 -101.2
CHA4 6 6 2331 -48 668 826 1058 6.54 586 26.52 6.55 13.02 34.07 55.83 23.096 -101.2
CHAS5 6 6 26.44 -10.11 9194 7.02 1548 54 586 26.52 542 10.55 33.03 51.68 23.096 -101.2
CHAG6 4 5 2592 -2.79 1239 829 1905 6.67 6.89 3424 6.68 13.32 15.17 4593 23.096 -101.2
CHA7 6 6 2654 -554 114 6.3 207.1 467 586 2652 4.67 9.27 30.36 53.4 23.096 -101.2
CHAS8 4 4 2992 -1.81 2651 5.65 3728 476 6.89 3424 477 952 24.23 52.28 23.096 -101.2
CHA9 5 6 13.48 -14.03 79.25 8.65 89.09 8.15 6.3 29.75 8.21 1558 37.92 53.34 23.096 -101.2
CHA10 5 5 20.63 -2.85 53.48 1056 82.04 8.5 6.3 29.75 8.5 16.96 36.69 58.3 23.096 -101.2

N number of demagnetized Specimens, Ns number of specimens that passed the Cutoff, mDec mean declination, minc mean inclinationg, k recision parameter, a95
radius of the 95% confidence cone about site-mean direction,K precision paramenter of the poles, A95 radius of 95% confidence circle around paleomagnetic pole,

A95min and A95max describe the minimum and maximun values of A95 allowed to considered the average representative. ADx, uncertainty in declination; Alx,

uncertainty in inclination



Table ST4. Real de Catorce site mean directions in geographic coordinate system.

N Ns mDec minc k a95 K A9 A95 ADx Alx PoleLng PolelLat Coordinates
Geographic Min  Max Lat. Long.
RC11-R 5 5 1629 -33.04 133 6.66 2463 488 63 2975 514 759 333.28 -73.12 23.7 -100.9
RC11-N 3 3 3544 46.44 40.72 1957 26.69 2435 7.73 41.04 27.77 29.52 208.76 83.39 23.7 -100.9
RC12-R 7 7 1628 -40.01 3994 3.02 601 246 551 2407 267 34 349.44 -74.25 23.7 -100.9
RC13-R 9 9 1713 -39.56 2176 35 2212 347 498 2054 375 483 34258 -81.88 23.7 -100.9
RC14-R 5 5 1605 -42 2826 456 3493 41 6.3 2975 45 545 35514 -72.09 23.7 -100.9
RC14-N 2 2 2262 5754 167.7 1941 141 2119 9.09 5299 2737 19.76 306.29 65.84 23.7 -100.9
RC15-R 6 6 1369 -52.6 8227 743 469 988 586 2652 11.84 1041  13.33 -50.93 23.7 -100.9
RC15-N 2 2 356.2 2994 877 9854 11.48 8227 9.09 5299 NaN 133.8 116.56 81.67 23.7 -100.9
RC16-R 6 6 151.9 -59.04 4998 957 29.32 1258 586 2652 16.47 11.28 31.04 -60.49 23.7 -100.9
RC16-N 1 1 3484 30.32 0 NaN NaN NaN 12 82 NaN NaN 137.06 76.83 23.7 -100.9
RC17-R 7 7 1754 -49.35 1209 551 853 6,57 551 2407 7.61 7.47 48.74 -82.21 23.7 -100.9
RC17-N 6 6 2056 26.61 9473 6.92 160.3 531 586 2652 547 9.02 11.61 68.47 23.7 -100.9
RC18-R 6 6 1741 -46.14 1183 6.18 1042 659 586 2652 7.44 8.04 26.92 -83.16  23.701 -100.9
RC19-R 6 7 1705 -43.66 7158 797 7321 788 586 2652 874 10.13 26.1 -74.72  23.701 -100.9
RC21-R 6 6 1731 -42.04 5115 297 6725 259 586 2652 284 343 356.29 -83.7  23.701 -100.9
RC22-R 5 5 163.8 -4424 9086 8.07 712 913 6.3 29.75 10.16 11.59 1.66 -74.83  23.701 -100.9
RC23-R 6 6 1709 -36.66 133.1 5.83 1349 579 586 2652 6.18 848 329.79 -81.14  23.701 -100.9
RC24-R 6 6 171.2 -31.67 1691 16.77 243 1387 586 2652 1452 22 320.29 -79.43 23.701 -100.9
RC25-R 4 4 169.3 -3487 1281 815 1314 804 6.89 3424 852 1214 327.36 -79.07  23.702 -100.9
RC26-R 5 6 175.8 -40.02 301.8 441 2805 458 6.3 29.75 496 6.32 57.31 -79.94  23.702 -100.9

N number of demagnetized Specimens, Ns number of specimens that passed the Cutoff, mDec mean declination, mIinc mean inclinationg, k

A95min and A95max describe the minimum and maximun values of A95 allowed to considered the average representative. ADx, uncertainty in declination; AlXx,

uncertainty in inclination

recision parameter, a95
radius of the 95% confidence cone about site-mean direction,K precision paramenter of the poles, A95 radius of 95% confidence circle around paleomagnetic pole,



Table ST5. Huizachal site mean directions in geographic coordinate system.

N Ns mbDec minc k a95 K A9 A95 ADx  Alx PoleLng PolelLat Coordinates
Geographic Min  Max Lat. Long.
HUI28 5 5 155.1 -25.99 2297 16.31 319 13.75 6.3 29.75 14.17 23.55 333.94 -64.25 23.588 -99.22
HUI29 6 6 98.71 374 2135 14.84 2856 12.75 586 26.52 12.76 25.42 345.59 -7.23 23.589 -99.22
HUI31 5 5 147.6 -30.56 54.51 10.46 55.69 10.34 6.3 29.75 10.79 16.67 343.73 -59.13 23.589 -99.22
HUI32-5 6 7 1132 -176 442 3598 10.48 21.71 586 26.52 21.71 43.38 331.83 -18.81 23.589 -99.22
HUI35 7 7 121 20.77 8.6 21.83 13.47 17.06 551 2407 17.37 309 326.22 -22.56 23.589 -99.22
HUI36 7 7 86.12 7.99 954 20.6 1811 1457 551 24.07 14.61 28.72 348.02 5.31 23.589 -99.22
HUI37 6 6 158.6 -33.73 8831 7.17 127.3 596 586 26,52 6.29 9.16 340.85 -69.65 23.59 -99.22
HUI38 7 7 1645 -36.34 25 12.31 2419 1252 551 24.07 13.36 18.45 341.48 -75.58 23.59 -99.22
HUI40 7 7 86.05 1242 18.67 14.34 26.19 12.02 551 24.07 12.09 232 346.44 6.55 23.59 -99.22
HU142 6 7 357 60.25 24.69 13.75 12.86 19.41 586 26.52 26.21 16.88 254.54 65.25 23.585 -99.23
HUI43 4 4 1499 -10.66 70.77 11 1383 7.84 6.89 3424 7.87 1528 323.53 -55.76 23.585 -99.23
HUI44 5 5 175.7 -29.78 46.94 11.28 52.12 10.7 6.3 29.75 11.13 17.44 291.7 -81.44 23.584 -99.23
HUI45 5 5 3574 431 56.51 10.27 58.84 10.06 6.3 29.75 1112 13.07 209.67 86.42 23.584 -99.23
HUI46 5 5 150.6 -20.98 38.28 12.52 38.71 12.45 6.3 29.75 12.68 2251 331.42 -59.31 23.584 -99.23
HU147 5 6 164.9 -21.39 39.98 12.25 53.36 10.57 6.3 29.75 10.77 19.03 312.25 -66.06 23.584 -99.24
HU148 6 7 161.6 -17.57 1227 19.91 1896 15.79 5.86 26.52 1599 29.42 323.85 -65.65 23.584 -99.24

N number of demagnetized Specimens, Ns number of specimens that passed the Cutoff, mDec mean declination, minc mean inclinationg, k recision parameter, a95
radius of the 95% confidence cone about site-mean direction,K precision paramenter of the poles, A95 radius of 95% confidence circle around paleomagnetic pole,

A95min and A95max describe the minimum and maximun values of A95 allowed to considered the average representative. ADx, uncertainty in declination; Alx,

uncertainty in inclination
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