Supplement of Solid Earth, 13, 347-365, 2022
https://doi.org/10.5194/se-13-347-2022-supplement .
© Author(s) 2022. CC BY 4.0 License. Solid Earth

Supplement of

Exhumation and erosion of the Northern Apennines, Italy: new insights
from low-temperature thermochronometers

Erica D. Erlanger et al.

Correspondence to: Erica D. Erlanger (ederlanger @ gmail.com)

The copyright of individual parts of the supplement might differ from the article licence.



Supplement for SE-2021-96

Supplementary Table 1 Compilation of bedrock AHe cooling ages and sample descriptions.









Supplementary Table 2 Compilation of bedrock AFT cooling ages and sample descriptions.






Supplementary Table 3 Compilation of detrital AFT cooling ages and sample descriptions.



Supplementary Table 4 Compilation of bedrock ZHe cooling ages and sample descriptions.



Supplementary Table 5 Erosion rates and parameters for AHe bedrock samples.






Supplementary Table 6 Erosion rates and parameters for AFT bedrock samples.
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Kinetic Parameters for FT apatite (from Ketcham et al.,, 1999)

E, = 147 kI mol* (activation eneray)

0=2.05x10° (measured directly from annealing experiments)
t,19 = 116°C (effective closure temperature for 10 Myr™* cooling rates)



Supplementary Table 7 Erosion rates and parameters for AFT detrital samples.

Imposed G, = 25 (°C/km) G calculated from heat flow measurements
Geother Geother Closur Inital Final
Sample mal mal Erosion e Closure |Geotherma Geotherma Erosion Closure Closure
Elevatio |Gradient Gradient Rate Depth Temperat|| Gradient |Gradient Rate Depth Temperat| Heat Flow Measurement
D Method  latitude Longitude n{km) | (°C/km) (°C/km) (km/My) (km) wure{°C) | ("C/km})  ("C/km) (km/My) (km) ure(C) Source
Enza AFT Detrital 44,620 10413 0.163 25.0 38.0 0.699 43 121.5 12,5 25.0 1.189 8.5 120.1 della Vedova et al. (2001)
Nure AFT Detrital 44,872 9.647 0.208 25.0 39.7 0.775 14 123.0 121 260 1327 89 121.2 della Vedova et al. (2001)
Panaro  AFT Detrital 44,477 11.027 0.099 25.0 342 0517 4.2 117.3 133 225 0.882 76 115.2 della Vedova et al. (2001)
Secchia AFT Detrital ~ 44.532 10.758 0.119 25.0 347 0.543 4.2 118.1 8.9 19.5 1.173 103 114.9 della Vedova et al. (2001)
Taro AFT Detrital  44.713 10.120 0.117 25.0 382 0.710 43 121.7 14.7 275 1.067 73 120.7 della Vedova et al. (2001)
Trebbia  AFT Detrital  44.901 9.584 0.140 25.0 399 0.789 4.4 123.2 11.0 25.0 1.439 9.8 1213 della Vedova et al. (2001)
Bisenzio  AFT Detrital  43.928 11.126 0.102 25.0 36.6 0.637 43 120.4 19.5 31.0 0.779 5.5 119.8 Pauselli et al. (2019}
Limal AFT Detrital ~ 44.000 10.560 0.097 25.0 364 0.628 43 120.2 284 40.0 0.563 37 120.2 della Vedova et al. (2001)
Lima2 AFT Detrital  44.091 10.760 0.544 25.0 355 0.582 4.3 118.8 34.4 45.0 0.442 3.1 119.6 della Vedova et al. (2001)
Magral  AFT Detrital 44,188 9.925 0.036 25.0 37.0 0.654 43 120.6 27.9 40.0 0.597 3.8 120.6 della Vedova et al. (2001)
Magra2  AFT Detrital  44.387 9.887 0.251 25.0 36.9 0.651 4.3 120.5 279 40.0 0.592 39 120.6 della Vedova et al. (2001)
Pescia  AFT Detrital  43.929 10.693  0.105 25.1 331 0.459 4.1 115.6 34.4 425 0.343 3.0 116.2 della Vedova et al. (2001)
Serchio  AFT Detrital  44.192 10.306  0.525 25.0 337 0.494 42 116.6 338 425 0.377 31 117.2 della Vedova et al. (2001)
Vara AFT Detrital ~ 44.198 9.851 0.032 25.0 355 0.585 4.2 119.3 29.4 40.0 0.509 3.6 119.5 della Vedova et al. (2001)

Kinetic Parameters for FT apatite (from Ketchem et al., 1999)

E, =147 k) mol * (activation energy)

Q=2.05x10° {measured directly from annealing experiments}

t.10 = 116°C (effective closure temperature for 10 Myr' cooling rates)

Supplementary Table 8 Erosion rates and parameters for ZHe samples.

Imposed G, = 25 {°C/km) G; calculated from heat flow measurements
Inital Inital
Geother  Final Geother  Final

mal  Geother Erosion mal  Geother Erosion Closure

Sample Mean |Gradien mal Rate Closure Closure |Gradien mal Rate Closure Temper
Meth Latitud Longitud Elevati Elevatio t Gradient Depth Tempera t Gradient Depth ature | Heat Flow Measurement

D od e e on (km) n(km) | (°C/km) {(°C/km) (km/My)} (km) ture(°C)|{°C/km) (°C/km) (km/My} (km) (°c) Source

020620-3 ZHe 44,122 10.068 0.756 0.395 25 38.2 0.71 6.6 178.1 27 40 0.667 6.23 179.4 | della Vedova et al. (2001)
020620-3rep ZHe 44.122 10.068 0.756  0.395 25 38.3 0.71 6.7 179.0 27 40 0.675 6.29  180.1 | della Vedova et al. (2001)

Kinetic Parameters for (U-Th)/He zircon (from Reiners et ai., 2004)

E,=169 kJ mol™ {activation energy)

a, =60 pm (effective spherical radius for the diffusion domain)
Q=7.03x10° (frequency factor calculated as 55Dqa 1]

te10 = 183°C (effective closure temperature for 10 Myr™ cooling rates and specified a, value)



