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Regolith forms through the weathering of rock near the Earth’s surface and contains a mobile soil/, that overlies an immobile

saprolite (weathered bedrock) (e.g., Heimsath et al., 1997; Riebe and Granger, 2013), Biotic and abiotically driven chemical

weathering and physical, erosion of the mobile soil layer results in the gontinuous, supply of weathered bedrock towards the

X t/(km? yr). Physical erosion rates are low in the arid zone (~1

surface and yeplenishes, nutrients for biota, (e.g., Amundson et al., 2007), Soil production from weathered bedrock, in a soil- ‘
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290 t/(km? yr) and are lowest in the sparsely vegetated and arid
North, increase southward toward the vegetated mediterranean
climate, and then decrease further South in the temperate humid zone.
This trend is discussed and compared with global data from similar
catchments underlain by granitic lithologies. Calculated chemical
weathering rates range from zero in the arid North to a high value of
211 t/(km? yr) in the mediterranean zone. Chemical weathering rates
are comparable in the semi-arid and temperate humid zones (~20
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Over the past decades, a growing number of studies have addressed the relationship between chemical weathering and physical

erosion. A recent review by Riebe et al., (2017) provides a useful starting point for understanding different perspectives. For

chemical weathering, two end-member perspectives have been proposed and suggest that chemical weathering rates can be

either supply- or kinetically-limited (e.g., Rieb
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and saprolith would be used, respectively.

‘| Formatted
¥ (Deleted: erosion and

[ Formatted
i CMoved (insertion) [1]
3t (Deleted: Previous work

(Deleted: or soil.

N NN —/ N NN (AN NN NN AN N N

(Formatted: Font colour: Text 1
Formatted: Font colour: Text 1
(Deleted: granitic

=
o
uuuuul




155

160

165

170

175

180

In this study, we focus on observations from soil-mantled hillslopes underlain by granitoid, lithologies, Our choice in doing

this minimizes potential lithologic variations influencing results, and also avoids discrepancies between hillslope vs. catchment

average river load approaches due to different timescales of observation or stoichiometry effects (see discussion in West et al.,

2005). With respect to soil-mantled hillslopes, previous work by Riebe et al. (2001) investigated chemical weathering rates

based onfhe combination of cosmogenic nuclides measured in river load and immobile element concentrations fe.g., Zr or Ti)

collected from soil, saprolite, and bedrock gxposed in pedons. In this approach, the enrichment of immobile elements in soil "
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moisture. Taken together, the previous studies contain conflicting results and highlight uncertainty in our current knowledge.
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Finally, recent work by Oeser and von Blankenburg (2020) conducted in the same four Chilean study areas used *’Sr/*°Sr

isotope and other elemental variations measured in bedrock, regolith, soil. and vegetation to infer nutrient uptake vs. recycling

processes. They found that the weathering degree and rate do not increase from the arid north to south with increased net

primary productivity, but rather higher biomass nutrient demands in the south are most likely accommodated through faster

nutrient recycling in this ecosystem.

In this study, we build upon the previous work in two ways. First, we present 11 new cosmogenic nuclide measurements

collected from four study areas along ~1.300 km of the extreme climate and ecological gradient of the slowly eroding Chilean

Coastal Cordillera (Fig. 1). These samples come from new pedon locations not previously investigated by Schaller et al.

(2018), but located along the same hillslopes and withynajor element measurements available from previous work by Oeser et ;

Riebe et al., 2004b; Dixon et al., 2009; and Ferrier et al.

al, (2018). Given the contrasting results of previous studies (e.g.

2012) our aim with these new samples was to verify if our previous observations (Oeser et al., 2018) of latitudinal changes in

soil production, chemical weathering, and physical erosion rates are valid for pedons located in different (i.e., top- and toe-

slope) hillslope positions than the previously investigated mid-slope ‘only” positions considered in Oeser et al. (2018). Second

equipped with the new results from the Chilean transect, we compare our Chilean analysis to globally similar data sets and

sampling approaches from granitoid hillslopes. This comparison is done to evaluate the similarity or dissimilarity in

observations between areas. Together, these two approaches provide a holistic picture of if any non-linear relationship(s) in

soil production, chemical weathering, and physical erosion rates exist across different climate and vegetation settings. To

address the previous two aims, our efforts are focused on evaluating two hypotheses. These include: 1) soil production as well

as chemical weathering rates increase with increasing MAP rates. This hypothesis stems from the model considerations of

Norton et al. (2014) and a data compilation of Perron (2017) as well as White and Blum (1995); and 2) the contribution of

chemical weathering to total denudation is constant over a climate gradient. Hypothesis 2 is supported by previous work of

Riebe et al. (2004a) and Larsen et al. (2014). If this hypothesis is true, the proposed relationship could be evident from the

extended Chilean transect data presented here. We note that throughout this manuscript, our calculation of chemical

weathering and physical erosion rates makes use of the geochemical data reported by Oeser et al. (2018), but follows the

approach, notation, and methods described in Dixon et al. (2009). ,
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south) climate and biogeographic zones ranging from arid to humid. Each area contains primarily gr:

granodiorite, tonalite, quartz diorite) and to a lesser degree gabbro in the Santa Gracia area (Oeser et al., 2018). The Coastal

Cordillera lies along the west coast of Chile, where the peighboring, plate boundary is similar along strike underneath the - .

Coastal Cordillera, due to subduction of the Nazca Plate. The study areas were selected to keep differences in lithology and

lithologies (mostly
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chemical weathering to total denudation is constant over the climate
gradient. To test these hypotheses, soil production, chemical
weathering, and physical erosion rates were investigated for four
study areas along ~1,300 km of the climate and vegetation gradient of
the slowly eroding Chilean Coastal Cordillera. SPRs were calculated
based on cosmogenic nuclide concentrations in saprolite published in
Schaller et al. (2018) and used for denudation rate calculations by
Oeser et al. (2018). In addition, we present 11 new cosmogenic
nuclide concentrations from the latitudinal transect in the Chilean
Coastal Cordillera. The calculation of chemical weathering and
physical erosion rates follow the approach, notation, and methods
described in Dixon et al., (2009) and make use of the geochemical
data reported by Oeser et al. (2018). The four study areas in the
Chilean Coastal Cordillera (Fig. 1) were selected because they
contain a similar granitic lithology and tectonic history that allows
focusing our analysis on how the extreme climate and vegetation
gradient influences soil production, chemical weathering, and
physical erosion rates. In addition, we compare observations from
the Chilean study areas to previously published, and globally
distributed, hillslope samples from granitic hillslopes. In doing this,
we evaluate the interplay of topography, climate, and vegetation
effects on soil production, chemical weathering, and physical erosion
rates from diverse settings with a similar lithology.*
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of weathering in the saprolite. We note thatpur approach for calculating, total denudation rates js slightly different from that

of,Oeser et al. (2018) who did,not account for weathering in the saprolite and wwhose numbers can be, considered as minimum
Y
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denudation rate estimates. As a result, the SPRs reported here and the total denudation rates in Oeser et al, (2018) are the same

expect for La Campana and Nahuelbuta where Oeser et al. (2018) corrected rates for vegetation cover. ,

3.3 Global data compilation, correlation, and model simulations
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The hypotheses addressed in this study relate to the relationships between soil production, chemical weathering, physical

erosion, and factors such as precipitation, slope, and vegetation cover. To evaluate these hypotheses, we present an analysis

for both the new Chilean transect data and also a global compilation of previously published data from similar granitoid sample

locations as the Chilean data. More specifically, SPRs from the Chilean study areas were compared to previously published

SPRs derived from granitoid (Table 2 and S5) and non-granitoid, (Table S6) soil-mantled hillslopes from around the world. ,

We note that any comparison to global inventories can be prone to an oversimplification of the natural variability between

locations and relevant processes active therein. Indeed, many previous studies investigating silicate rock weathering and

denudation relationships have had to make important assumptions in their data compilations and comparisons (e.g., see

discussions in West et al., 2005; Ferrier et al., 2016; and Riebe et al., 2017). To avoid oversimplifying our comparison of the

Chilean data to other globally distributed studies, we have carefully selected previous studies reporting data most akin to our

sampling and analysis approach. For example, global sites we directly compare our results to were taken from soil-mantled

hillslope measurements rather than catchment average estimates from river load, and also locations with granitoid lithologies

underlying the hillslopes to minimize lithologic variability effects. Although we include settings with non-granitoid hillslopes.

we do this for completeness to highlight how lithologic variations might induce variability, but we avoid interpreting

differences between these areas and our Chilean results. For all study locations considered (Chilean or global) we use the same,
well-established, global data sets for leaf area index LAI (TERRA/MODIS; Knyazikhin et al., 1999), and precipitation and
temperature (CHELSA, Karger et al., 2017). Global LAI and climate data sets were used instead of region-specific data sets

to avoid inherent differences and biases between studies due to varying methods associated with their data processing,

timescales of observations, and different observational data sets used between studies. The global data sets used here for LAI

and climate therefore benefit from having the same, consistent, processing of data, but suffer from having a coarser resolution

than local to regional based studies. Topographic information (e.g., hillslope angle) was taken from the original publications

when possible as the local measurements are assumed to be more accurate than slope angles from DEMs which could introduce

biases due to the DEM resolution considered. Finally, one potential bias present in our comparison is that SPRs reported here

and in published data are often measured in areas where soils are thick. The potential bias introduced by this is that these areas

may be supply-limited. There is no easy way to correct for this bias given available data, but we mention it as a potential caveat

associated with this (and others) analysis. However, we do note that the global data available for comparison (n=303) span

both a wide range of MAP and SPR often times within the same geographic location such that this potential caveat may not

be of concern. Thus, the compilation presented here of ‘pruned’ global observations aims at the fairest comparison possible
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between different areas, but does so at the risk of excluding some readers ‘favorite’ study areas that don’t meet the objective

application of criteria described here.

For the Chilean and global data sets our analyses were conducted in two ways. First, for the globally distributed granitoid,

sample locations, a range of topographic, climate, and vegetation parameters were compiled (I'able S5). Soil production rates

and some parameters were also compiled for non-granitoid sample locations (Table S6). The SPRs and parameters for

granitoid sample locations, were analyzed with a Pearson Jlinear correlation analysis (Table S7). Furthermore, chemical

2 and S8). The previous,climate and vegetation parameters were compared to chemical weathering and physical erosion rat

also using a Pearson correlation analysis, (Table S9).

In_addition (second). we compare observations from both the Chilean and global data to previously proposed

theoretical/modelling approaches. This comparison is done to evaluate the performance of different models and identify what

processes (rather than jus{ correlations) are supportive of structure within the data sets. In particular, we compare results to

the models of: (1) Norton et al. (2014) which predicts the maximum SPR for different MAP and MAT; (2) a modified version 3
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sample locations in the global compilation were also compared to
available model simulations (for details see Supplemental text 2). In
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of the Norton et al. (2014) approach that also accounts for the effect of variable soil thickness with changing MAP on SPR;

and (3) Pelak et al. (2016) who predicted SPR as a function of biomass density and soil depth. The details of each approach

and governing equations are provided in the Supplementary Material S1. Finally, for completeness we also compared results
(presented in Supplemental Material S1) to the effective energy and mass transfer (EEMT) approach of Pelletier and
Rasmussen (2009). This later approach accounts for SPR changes as a function of MAT and MAP taking into account the

influence of the biotic control on EEMT. However, the results are not presented in the main text because this model did not

provide a satisfactory fit to the hillslope observations, which could be due to (in part) that the model was applied to

measurements on river load. Nevertheless, we include it in the Supplementary Material for the curious reader.,

4 Results

In this section, results for soil production, chemical weathering, and physical erosion rates are presented for the new and

previously published cosmogenic nuclide concentrations from the Chilean study areas (Fig, 2; Tables S1, S3, and S4), Results
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are given for each study area starting in the arid porth,and progressing to the south, The total denudation rates (Dioa1) presented

below are the composite of the total chemical weathering rate (W) and the physical erosion rate (Esoil) and based on the

calculated SPRs and the Zr concentrations in rock, saprolite, and soil (Table,S2). The previously published total denudation

rates (Oeser et al., 2018) were recalculated to account for chemical weathering of saprolite (see methods). Because the

observations presented in our global compilation were previously published (see references in lable 2), we do not present the

compilation in this section but rather in section 5 (Discussion) where it is integrated and discussed in the context of our Chilean
observations. In addition, correlations of SPRs as well as chemical weathering and physical erosion rates with parameters are

also shown in section 5.
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4.1 Pan de Azicar

The in situ-produced '°Be concentrations in quartz range from (2.58 +0.08) 10° atoms/ggw) to (5.08 £0.16) 10° atoms/g(q

(Table S1). Thesouth;facing slope of Pan de Azicar has SPRs that increase from 7.7 £0.5 t/(km?yr) in the top-slope position
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to 16.8 1.0, t/(km? yr) jn the toe-slope (Fig. 2A; Table S1). The yorth-facing mid-slope position has a lower SPR than the

south-facing mid-slope position. The average Zr concentration of bedrock in Pan de Azicar is 206 £8 ppm, whereas Zr "%

concentrations in soil and saprolite are between 184 114 and 272 £75 ppm (Table S2). The averaged Zrsoil/Ztrock ratio in Pan

de Azucar is 1.07 £0.09 (Table S3) indicating no enrichment of the immobile element Zr from rock to soil. Chemical
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weathering rates are low <1.7 £0.8 t/(km? yr); Fig. 2B; Table,S3) and with an average value of 0.3 0.3 t/(km? yr). The average

total denudation rate of 11.0 £0.24 t/(km? yr) is dominated by the physical erosion rate with an average value for the study
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location of 10.7 #2.6 t/(km? yr). This results in an average CDF ot of 0.05 £0.08 (Table S4).

4.2 Santa Gracia

In Santa Gracia, '°Be concentrations in quartz range from (1.75 £0.06),10° atoms/g(qz) and (4.19 £0.23),10° atoms/g(qw) (Table

\
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S1). In the south-facing slope of Santa Gracia, where six samples were collected from top- to toe-slope positions (Tables J, ||

|

|
i

(oo

- (Formatted

. [146

(Deleted:

" (Formatted

.. [147

 (Deleted: 52

! (Formatted

... [148

and S1), SPRs generally increase downslope from 17.8 £1.3 to 28.0 +1.7 t/(km? yr). The SPR in the north-facing mid-slope

position is lower than the equivalent mid-slope position in the south-facing slope (Fig. 2A; Table S1). The Zrsoil/Zirock ratios

are around 2 but subject to a large uncertainty due to inhomogeneity in the Zrwck concentration (Table ,S2)., Neverth

averaged ratio of Zrsoi/Zrrock i8 2.10 £0.08 indicating enrichment of the immobile element Zr from rock to soil. An estimated

80% of the weathering is located in the saprolite (Table,S3)., Total chemical weathering rates range from 11.0 5.4 t/(km? yr) |

to 30.4 £16.0 t/(km? yr) (Fig. 2B). Higher chemical weathering rates are calculated for weathering in saprolite than in soil

(Fig. S2; Table S3). Total chemical weathering and physical erosion rates contribute equally to the total denudation rate (Table

S4). This is reflected in the average CDFiotal 0f 0.52 £0.02.
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4.3 La Campana

(Table S1). In La Campana the SPRs in the south-facing slope increase from top- to toe-slope with values of 42.1 £2.6 to

290.5 +£24.0 t/(km? yr)) (Table S1). The SPR in the piorth-facing mid-slope position is slightly higher than the rate in the

equivalent south-facing position (Fig. 2A; Table S1). Zirconium concentrations from rock to soil increase in La Campana

(Deleted: 55

‘ (Formatted

.. [154

. (Deleted:

i (Formatted

.. [155

i (Deleted: X

i (Formatted

.. [156

: (Deleted: X

(Table 82). The chemical weathering rates in La Campana range from 20.2 #2.6 t/(km? yr) to 210.5 +34.3,t/(km? yr). About

60% of the chemical weathering occurs in the saprolite. The average total chemical weathering rate in La Campana of 95.0

£44.7 t/(km? yr) is affected by a large standard error of the mean. This large error arises from the exceptionally high SPR of
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sample LCPED30 likely related to ghe high topographic slope of 355, The average CDFiotl is 049,007, indicating that half
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4. 4 Nahuelbuta

CDF values,

S3A).

5 Discussion
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19Be concentrations in quartz range from (1.24 £0.05),10° atoms/g(t) to (3.83 £0.13),10° atoms/ggw) (Table S1)., The SPRs X ~‘<Deleted: 50 )

from the south:facing slope in Nahuelbuta are within error, but increase slightly downslope from 57.7 £3.5 to 68.6 +4.2 t/(km ;CFD::emt::t::lo (m?ﬁ

yr) (Table S1). The SPR in the mid-slope position of the north-facing slope is much lower than the rate from the mid-slope »CFormatted (W

position in the south:facing slope (Fig. 2A; Table S1). The increase of zirconium from rock to soil is less pronounced in (Deleted: S5 )

Nahuelbuta than in Santa Gracia or La Campana (Averaged Zrsoil/Ztrock ratio of 1.39 £0.12; Tables ,S2, and S3). Chemical i (Formatted (W

weathering rates indicate a wide range between 4.4 £15.5 t/(km? yr) to 31.3 £5.1 t/(km? yr). Physical, erosion rates vary 1 (Deleted: X )
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In the following sections, the soil production, chemical weathering, and physical erosion rates calculated for the Chilean study

areas are discussed and compared to the global compilation. Whereas section 5.1 addresses SPRs, section 5.2 discusses

findings and problems observed with chemical weathering and physical erosion rates.

5. Soil production rates

In this section SPRs from the Chilean Coastal Cordillera are compared to a global data compilation of SPRs from granitoidg

soil-mantled hillslopes in the light of MAP of the sample locations. The global data compilation from granitoid, lithologies is ||/
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and reduce Wsap (e.g., Burke et al., 2007). Related to this ar

ings of recent work (Oeser and von

Blanckenburg, 2020) that suggests that the increase in biomass (supported by thicker soils and higher MAP) and associated

higher nutrient demands in the south are accommodated by faster nutrient recycling, rather than nutrient acquisition from

difficult to access) underlying bedrock. If true, this interpretation could explain why the degree and rate of weathering along

the transect is not strongly correlated with MAP because of changes in ecosystem nutrient acquisition vs. recycling processes.

Third, the interplay of an increase in MAP and decrease in MAT governs the chemical weathering rates (e.g., Dixon et al.

2009) and co-variation in these parameters could complicate interpretations of Wsap. For example, from north to south in the

Chilean study areas the increasing MAP could lead to increases in chemical weathering rates, while decreasing MAT could

decrease the rates, making a straightforward interpretation of the data more difficult. Finally (fourth), weathering rates in
Nahuelbuta could also be influenced by differences in microbial activity (e.g.,,Buss et al., 2005; Eilers et al., 2012) relative to

the other study areas. MAP, MAT, and pH all affect microbial abundance (e.g., Fi

Tan et al., 2020). For example, previous work has documented that microbial abundance can increase and then decrease along

a tropical elevation-climate gradient where MAP increases and MAT decreases with increasing elevation (Peay et al., 2017).

A comparable increase in MAP and decrease in MAT is observed in the Chilean Coastal Cordillera as in the previous tropical

elevation-climate gradient, which may explain the decreasing pH values from north to south and the lower bacterial abundance

in Nahuelbuta than La Campana (Bernhard et al., 2018; Oeser et al., 2018). To investigate if the low average CDForal values

reported from Nahuelbuta are meaningful or just a result of the observed heterogeneity in lithology and/or Zr concentrations,

we proceed to compare data form this study with a global data compilation from granitoid soil-mantled hillslopes,
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/| by the lack of a weathering agent nor the influence of temperature on

climate in Nahuelbuta than La Campana or Santa Gracia would
suggest a high Wi in Nahuelbuta. This is shown by calculation of
the silica fluxes in the four study areas based on equation 1 and
values in Fig. 7 from Dixon et al. (2009). The calculated silica fluxes
in Pan de Azucar, Santa Gracia, La Campana, and Nahuelbuta are 14,
136, 316, and 746 mol/(ha yr), respectively. These calculations
indicate that the silica flux under the climate conditions in
Nahuelbuta should be double the fluxes calculated for La Campana.
This is clearly not reflected in the Wiow values reported in this study.
High weathering rates in Nahuelbuta are also expected due to the
reported CIA for soils of 75 in Nahuelbuta which are higher than CIA
in soils of the other study areas (Oeser et al., 2018). ¢

Two explanations for the low values of Wil in Nahuelbuta could be
based on the assumptions made for the calculations. First, in
Nahuelbuta, low bulk densities in regolith ((0.8 +£0.1) g/cmm
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Similar to the Chilean Coastal Cordillera, the global data compilation also shows an increase and then decrease in the chemical
weathering, physical erosion, and total denudation rates with increasing MAP (Fig. 6). These observations are caused by the
interaction of climate, tectonics, and the biosphere at the Earth’s surface. However, the interactions are difficult to disentangle

due to a variety of factors that are either unknown, or known and difficult to quantify with existing data. For example, previous

work by Oeser et al. (2018) documented mineralogical and geochemical differences between lithologies of the Chilean study
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areas. While we have restricted our analysis (as much as possible) to “granitoid lithologies” there are still compositional

differences between the different types of granitoids present. The mineralogical differences between different granitoid rocks

could influence the rates of chemical weathering. This concern also applies to our global compilation of granitoid sample

locations. Although we filtered study areas shown by rock type. significant work remains to be done in quantifying chemical

weathering rates within different types of granite (e.g., Lebedeva and Brantley., 2020). Furthermore, the Chilean and global

datasets contain geographic variations in rates of rock uplift. Our approach here was to identify if chemical weathering and

physical erosion rates correlate with topographic slope, which is often considered a proxy for rock uplift rate. This connection

is made as high slopes commonly occur in areas with high rates of rock uplift and lower slopes occur in more tectonically

quiescent settings. While this approach is often used for a qualitative comparison, it does not provide a direct quantitative
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comparison between rates of tectonic activity and chemical weathering and physical erosion processes. To address this

concern, a global compilation of rock uplift rates, and other potentially related factors such as fracture density, would be needed

for the correlation analysis. Unfortunately, these data sets do not exist. In addition, this study evaluated not only how present-

day climatology (precipitation and temperature) compare to observed SPR and weathering rates, but also how these results

would differ based on available paleo-precipitation and temperature estimates for the Middle Holocene and LGM (Table S5).

This approach is useful for evaluating if a legacy of past climate conditions correlates with observed weathering and erosion

processes (which it does not in our case). A similar conclusion was reached for the western Andean margin (Precordillera) of

Peru and Chile in work by Starke et al. (2020). However, our approach does not address the full range of potentially relevant

paleo-conditions. For example, while changes in LGM or Mid Holocene precipitation and temperatures exist, their effect on

paleo-solute fluxes, or temperature dependent paleo-microbial abundances remain unquantified as to their significance (if any).

These paleo-effects on weathering and erosion rates warrant future investigation.

Finally. there are also several methodological aspects of this study that need to be considered. In all the Chilean and global

data compilations presented a replicate analysis at each sample location is not available. For the Chilean data (and often times

in many of the global studies referenced) the common practice is to collect an amalgamated sample across an exposed horizon

(often times ~1 m wide, the width of the pedon) for analysis. Due to the considerable effort involved in excavating pedons,

rarely is a replicate analysis at all depths conducted in these types of geochemical studies. The implication is that analysis of

results with replicate sample locations reduces the types of statistical analyses that can be done to understand how

representative the sample location is. In this study we compared observed soil production, chemical weathering, and physical
erosion rates to globally derived datasets for topography, and climate (Table S7 and S9). This approach ensures that all data

are treated consistently, but does not evaluate how representative these global compilations are to more regional data sets. For

example, the CHELSA climate data set used here is a downscaled (to ~900 m) product derived from the ERA-interim reanalysis

data. The ERA-interim data is widely used in the climate sciences and is derived from ground, ocean, and satellite

meteorological observations. However, more regional reanalysis data products exist for some of the study areas covered in

our global compilation that might capture orographic effects in precipitation better than a 900 m resolution global product.
However, such regional downscaled products are not available in many places (globally) and there are diverse modeling,
statistical, and machine learning techniques applied for downscaling climate data. Furthermore, not all regional climate data

is peer-reviewed. As a result, a mixing and matching of different regional climate products (produced via different techniques)

versus using global data products (produced with a consistent downscaling approach everywhere) would lead to its own

technique based. uncertainties and biases. Given these types of complications, we have restricted our analysis to global data

products produced with a consistent set of techniques, but acknowledge that future global data products conducted at higher

resolution with longer observational records constraining them may provide an improved analysis to build upon the results

presented here.
Keeping all the previous limitations in mind, it is again astonishing that the global dataset shows a similar picture as the Chilean

dataset when plotted versus MAP. A similarity between the Chilean and global data is therefore not only observed for the
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Table 1: Location for pedons in the investigated four study areas in the Chilean Coastal Cordillera

Soil profile  Location Altitude  MAP MAT  Veg. cover LAl Aspect Slope Soil depth Ave. regolith density
°N °E m mm/yr °C % m?/m? ° ° cm glem®

Pan de Azucar

AZPEDG60 -26.11012 -70.5492 343 8 201 2 0 60 5 22 1.26

AZPED50 -26.11027 -70.54922 333 0 40 20 1.47

AZPED40 -26.1102  -70.5492 326 0 33 25 1.28

AZPED21 -26.1094 -70.54907 342 180 25 20 1.31

Santa Gracia

SGPED10 -29.75633 -71.16626 727 97 17.7 31 0.52 300 2 5

SGPED20 -29.75636 -71.16721 718 240 2 30 1.53

SGPED30 -29.75702 -71.16650 705 0 25 35

SGPED40 -29.75738 -71.16635 682 0 25 50 1.48

SGPED50 -29.75794 -71.16618 652 0 25 40

SGPED60 -29.75826 -71.16615 638 0 20 55 1.48

SGPED70 -29.76120 -71.16559 690 180 15 35 1.55

La Campana

LCPED10 -32.95581 -71.06332 734 307 14.1 84 1.84 60 7 45 1.37

LCPED20 -32.95588 -71.06355 718 0 23 60 1.21

LCPED30 -32.95615 -71.06380 708 60 35 55 1.22

LCPED40 -32.95720 -71.06425 724 120 12 35 1.47

Nahuelbuta

NAPED10 -37.80735 -73.01285 1248 1479 6.1 95 3.16 60 5 70 0.94

NAPED20 -37.80770 -73.01357 1239 60 15 70 0.91

NAPED30 -37.80838 -73.01345 1228 0 20 90 0.88

NAPED40 -37.80904 -73.01380 1200 180 13 60 1.05
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Table 2: Overview of published rates from granitoid soil-mantled hillslopes

Refemce Study area Data amount Approximate
Latitude Longitude Altitude
N E m
Soil production rates
This study Coastal Cordillera, Chile 4 -26.11 -70.55 336
Coastal Cordillera, Chile 7 -29.76 7117 666
Coastal Cordillera, Chile 4 -32.96 -71.06 721
Coastal Cordillera, Chile 4 -37.81 -73.01 1229
Owen et al., 2011 Coastal Cordillera, Chile 5 -24.13 -69.99 1170
Coastal Cordillera, Chile 5 -26.28 -70.49 687
Coastal Cordillera, Chile 8 -29.77 -71.08 377
Heimsath et al., 2005 Point Reyes, USA 15 38.08 -122.88 165
Heimsath et al., 2000 Bega Valley, Australia 15 -36.62 149.50 391
Heimsath et al., 2009 Amhem Land, Australia 13 -12.47 -133.29 140
Heimsath et al., 2006 Bega Valley, Australia 18 -36.62 149.50 807
Bega Valley, Australia 11 -36.78 149.72 220
Heimsath et al., 2001 Frogs Hollow, Australia 11 -36.00 149.00 921
Dixon et al., 2009 Sierra Nevada, USA 7 36.95 -119.63 216
Sierra Nevada, USA 4 37.04 -119.25 1186
Sierra Nevada, USA 6 37.07 -119.21 1952
Sierra Nevada, USA 5 37.28 -119.11 2681
Sierra Nevada, USA 9 37.28 -119.09 2991
von Blanckenburg et al., 2004 Central Highlands, Sri Lanka 18 7.22 80.79 1504
Riebe et al., 2004 Jalisco Highlands, Mexico 2 20.35 -105.50 750
Santa Rosa Mountains, USA 6 41.33 -117.63 2377
Byun et al., 2015 Daegwanryeong Plateau, South Kol 11 37.76 128.71 1096
Riggings et al 2011 Bodmin Moor, United Kingdom 6 50.55 -4.60 377
Heimsath et al., 2012 San Cabriel Mountains, USA 57 34.33 -117.94 1826
Norton et al., 2010 Swiss Alps, Switzerland 18 46.49 8.24 2321
Ferrier et al., 2012 Idaho Batholith, USA 11 45.16 -1156.30 1621
Idaho Batholith, USA 6 45.07 -115.30 1681
Heimsath et al., 2020 Kruger National Park, South Africa 2 -23.04 31.25 323
Kruger National Park, South Africa 3 -25.03 31.50 348
Kruger National Park, South Africa 1 -24.41 31.54 383
Kruger National Park, South Africa 4 -25.02 31.50 356
Kruger National Park, South Africa 7 -25.20 31.28 569
Chemical weathering, py\hysical erosion, and total denudation rates
This study Coastal Cordillera, Chile 4 -26.11 -70.55 336
Coastal Cordillera, Chile 6 -29.76 7117 666
Coastal Cordillera, Chile 4 -32.96 -71.06 721
Coastal Cordillera, Chile 4 -37.81 -73.01 1229
Riebe et al., 2004 Jalisco Highlands, Mexico 2 20.35 -105.50 750
Santa Rosa Mountains, USA 6 41.33 -117.63 2377
Burke et al., 2007 Point Reyes, USA 8 38.08 -122.88 165
Burke et al., 2009 Bega Valley, Australia 8 -36.78 149.72 220
Bega Valley, Australia 10 -36.62 149.50 807
Frogs Hollow, Australia 16 -36.00 149.00 921
Dixon et al., 2009 Sierra Nevada, USA 7 36.95 -119.63 216
Sierra Nevada, USA 4 37.04 -119.25 1186
Sierra Nevada, USA 5 37.07 -119.21 1952
Sierra Nevada, USA 1 37.28 -119.11 2681
Sierra Nevada, USA 9 37.28 -119.09 2991
Norton and von Blanckebburg, 2010 Swiss Alps, Switzerland 17 46.50 10.97 2361
Ferrier et al., 2012 Idaho Batholith, USA 11 45.16 -115.30 1621
Idaho Batholith, USA 6 45.07 -115.30 1681
Dixon et al., 2012 San Cabriel Mountains, USA 17 34.36 -118.01 1694
Heimsath et al., 2020 Kruger National Park, South Africa 2 -23.03 31.27 323
Kruger National Park, South Africa 6 -25.02 31.50 352
Kruger National Park, South Africa 4 -25.21 31.28 560
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