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Warmer conditions prevalent in the hinterland of orogenic systems facilitate local ductile flow underneath the surface load,
making Airy-like local isostasy more prevalent in these domains. In contrast, flexural isostasy better describes the regional
response to surface loading of more rigid lithospheres. Here, we explore how the interaction between horizontal tectonic mass
transfer and vertical isostatic mass transfer, through either elastic flexure or viscous flow, impacts the overall architecture of
fold and thrust belts. We compare numerical models of fold and thrust belts under either an Airy-like ductile isostasy
boundary condition or a flexural-like regional isostasy boundary condition. Our experiments suggest that when ductile flow is
involved in accommodating isostatic adjustment, subsidence is rather local, larger, and results in narrower, less elevated fold-
thrust belts with a complex internal architecture consisting of prominent steeply dipping faults. When isostatic subsidence is
controlled by lithospheric flexure, the tilting of the basement on 10s of km scale facilitates the outward propagation of fold-
thrust belts. The internal architecture is simpler and involves prominent basement-parallel décollements. The outcome is wider
fold and thrust belts with higher topographies. A change in lithospheric elastic thickness does not significantly affect fold-

thrust belt structural styles. Our results are compared to natural examples from the Subandean zone.

1. Introduction

Fold-thrust belts (FTB) form at plate convergent boundaries,
often adjacent to a cordillera or a collisional orogen or adja-
cent to a subduction zone as part of an accretionary wedge.
FTBs develop within a dynamic framework in which tec-
tonic processes, surface processes, and isostatic processes
interact under rock mechanical properties that evolve in
response to temperature, strain, and fluid-rock interactions.
Their development has been well-studied through analog
and numerical experiments (e.g., [1-7]). These studies show
that the architecture of an FTB is influenced by many pro-
cesses including convergence rate, preexisting basement
structures [8], the mechanical stratigraphy of the sedimen-
tary pile [9], and surface processes [10-12]. During the
build-up of an FTB, tectonic and sedimentary loading along
with the critical taper angle [13] controls the internal defor-
mation of the wedge [14]. The increasing load further influ-
ences FTB architecture by forcing local subsidence and/or

more regional plate bending, which provides accommoda-
tion space for further sedimentation, lowers the surface
slope, and increases the height of the wedge. Hence, the
bending and subsidence of the surface supporting the load
are of critical importance.

When numerical experiments aim to study high-
resolution small-scale FIB development, the model domain
is generally computationally restricted to the upper crust.
Therefore, modellers forego processes that occur underneath
the model such as isostasy (Figure 1), that may influence the
evolution of an FTB. As a result, numerical experiments are
often run with a rigid model base. An alternative approach is
to employ a boundary condition at the base of the model
that simulates processes occurring underneath the model
domain.

In numerical experiments involving loading or unloading
of the Earth’s surface, isostasy can be implemented following
two approaches. Assuming that the flexural response of the
lithosphere can be described by a model involving an ideal
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FIGURE 1: According to Airy isostasy, the isostatic subsidence or
uplift of a lithospheric column following loading of its surface
maintains the pressure at the compensation level (A-A") laterally
constant. In contrast, the tempo of isostasy and its wavelength
depend on the entire viscosity field. To achieve self-consistent
isostasy and to capture enough structural details at the scale of
sedimentary basins, computational grid needs not only to capture
the entire viscosity flow field down to the compensation level but
also to do so at a resolution < 100 m. This is computationally not
doable. Here, we implement a boundary condition underneath
the basin (profile B-B') that allow us to explore the effect of the
magnitude and wavelength of Airy-like subsidence.

elastic plate overlaying an inviscid fluid [6, 15-17], the mag-
nitude of flexure, which is assumed to be quasi-instanta-
neous, depends on the material properties of the elastic
plate and its elastic thickness. In many numerical experi-
ments, it is implemented via GFlex, a python library that cal-
culates at each timestep the amount of vertical motion due to
the surface load distribution [18]. In this model, the litho-
sphere is represented by an ideal elastic plate of fixed elastic

rigidity (D):

ET;
D=—"2¢2 | 1
12(1-2) v
where E is Young’s modulus, T, is the lithospheric elastic
thickness, and v is Poisson’s ratio. In one-dimension, the
plate flexure (w) under a surface point load (gq) is then given
by solving

4
Dd—lf +Apgw = q. (2)
dx

For a line load g (x), the full flexural response w (x) is
given by the summation of these solutions. For a given sur-
face load, the wavelength and amplitude of the bending vary
with the plate’s elastic thickness (T',). This methodology is
described in detail in [18].

Though the elastic formalism presented above explains
reasonably well the bending of an oceanic lithosphere enter-
ing a subduction zone, its applicability to FTBs developing
adjacent to orogenic domains is debatable. Indeed, in these
domains where warmer geotherms are expected, the isostatic
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response to loading is—at least in part—accommodated by
viscous mass redistributions inside and/or below the plate
(e.g., [19, 20]). Isostatic glacial rebound demonstrates the
importance of viscous flow in the sublithospheric mantle.
The rate of isostatic postglacial uplift, from a few mm yr*
to a few cm yr'' [21-23], is comparable to tectonic loading
rates. To properly capture the magnitude and wavelength
of isostatic subsidence, numerical models of FTBs must
include the entire lithosphere as well as a layer of astheno-
sphere of significant thickness (ie., a total depth of 200-
250km). Typically, the isostatic boundary condition
attached to the base of the computational grid allows the
asthenosphere to flow in-and-out to maintain the pressure
at the base of the model constant. However, to properly cap-
ture in sufficient details the structural architecture of FTBs,
and resolve vertical motion of few 100s of meter, our
numerical experiments require a computational grid of
spatial resolution < 100 m. The combination of these two
requirements (model 200-250km deep and grid resolution
< 100 m) is out of reach of most advanced numerical codes.
Therefore, in our numerical experiments of FTBs, we imple-
ment a boundary condition directly underneath the FTB
that mimic Airy-like isostasy. For this, we use a high-
viscosity virtual layer at the base of the model and a bound-
ary condition at the base of the computational grid allowing
that layer to move down and out of the computational
domain to maintain the basal pressure constant. The subsi-
dence of the virtual viscous layer captures the integrated vis-
cous flow anywhere in the lithosphere and the subjacent
asthenosphere that accommodates isostasy (Figure 1). As
the magnitude of the subsidence and its wavelength is a
function of the density of the virtual high-viscosity layer,
we can explore a range of an Airy-like isostasy by simply
varying the density of the high-viscosity layer.

In what follows, we explore how the interaction between
horizontal mass transfer, related to tectonic processes, and
vertical mass transfer, related to either elastic flexure or vis-
cous flow, impacts the overall architecture of FTBs. We pres-
ent a series of numerical experiments where the progressive
stacking of thrust sheets occurs under contrasting isostatic
mechanisms. To simulate isostasy, we use two distinct basal
boundary conditions to mimic the elastic bending of the lith-
osphere or its subsidence in response to the ductile flow. Our
experiments illustrate how different modes of isostasy influ-
ence the architecture of FTBs.

2. Experiment Setup and
Numerical Approximations

Our numerical experiments solve the conservation of energy,
mass, and momentum equations on a cartesian grid, using
Underworld, a coupled thermomechanical code [24-26].
The governing equations and numerical method are described
in detail in [24]. In our experiments, the numerical domain is
64km long and 16 km deep, with a grid resolution of 80 m.
Model materials are elastic-viscoplastic, and we disregard
the role of temperature and strain rate on the viscosity as FTBs
form under moderate temperatures. In the formulation of
plastic rheology, cohesion and coefficient of friction evolve
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TasLE 1: Rheological parameters for numerical experiments. *Density of the basal layer is 10,000, 4,000, and 3,200 kg m* for experiments

DF1, DF2, and DF3, respectively.

Material Density 1 &2 Shear Viscosity Cohesion ~ Cohesion after ~ Friction Friction coefficient
(kg m™) modulus (Pa)  (Pas) (MPa) weakening (MPa) coefficient  after weakening
Sticky air 1 NA NA. N.A. 5x10'% N.A. NA. N.A. N.A.
Noncohesive sediment 2000 0 0.25 NA 1x10% 0 0 0.1 0.01
Sediment A 2600 0 0.25 2% 10° 1x10% 5 0.5 0.1 0.01
Sediment B 2300 0 025 2x10° 5x10%° 5 0.5 0.1 0.01
Basement 2720 0.1 0.25 2% 10° 1x10% 40 4 0.6 0.06
Basal layer ' NA. NA N.A. 1x10% N.A. N.A. N.A. N.A.
Air Loose sediment
Rigid Z - 0km
backstop
- Vx

Basement <«

FIGURE 2: (a) Setup and boundary conditions for our numerical models. The basal isostasy boundary condition simulates either (b) Airy-like
isostasy mechanism, in which subsidence scales with the density of the basal scaling layer, or (c) elastic flexure, in which subsidence scales

with the elastic thickness.

to account for strain-weakening. Material properties are listed
in Table 1. Our rheological parameters deliver experimental
outcomes reasonably similar to natural examples and consis-
tent with other studies [8, 27-29].

From top to bottom, the model consists of “sticky air”
[30], 200 m of “loose sediment” (cohesion of 0 Pa), 4km of
sedimentary rock made up of eight layers of equal thickness
but contrasting competence, a 3 km thick basement, and an
underlying 4km thick basal layer (Figure 2). At the top of
the model, we impose a free slip condition. Material enters
from the right wall at a rate of 1cmyr ' with no slip in the
vertical direction. On the left wall, material below the base-
ment is evacuated horizontally at a rate of 1cmyr'. Above
the basement, the left wall acts as a rigid backstop. We apply
our isostasy boundary conditions (flexural or ductile flow) to
the base of the model.

We run two suites of models using either flexural isos-
tasy or ductile flow isostasy. In alignment with previous
studies (e.g., [6, 16, 17]), we simulate isostatic flexure with
an elastic beam formulation at the base of the model

(Figure 2(b)). We use GFlex, a widely used flexural response
model [18], to calculate the amount of flexure at each model
timestep and use that to displace the model vertically. In line
with other studies, Youngs’ modulus (7 x 10'° Pa) and Pois-
son’s ratio (0.25) are held constant, and we run experiments
with varying T,.

For models where isostasy is accommodated by viscous
flow, we use an Airy-like boundary condition at the base of
the model. This condition maintains constant basal pressure
by kinematically evacuating material from the isostatic scal-
ing layer and through the base of the computational grid,
allowing the model to subside in response to surface loading.
The magnitude and wavelength of the subsidence are con-
trolled by the density of the basal layer. The higher the den-
sity is, the smaller the ductile outward flow needed to
maintain the basal pressure, and therefore, the lesser the
subsidence and the longer its wavelength (Figure 2(c)). A
limitation of this approach is that there is no isostatic com-
pensation postthickening. Erosional processes are accounted
for via slope instabilities and a hillslope diffusive law, with a
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FIGURE 3: Model compositions after 2.1 million years (m.y.) of shortening at 1cmyr . DF1-DF3 use the Airy-like ductile flow isostasy
condition, and LF1-LF3 use the lithospheric flexure boundary condition.

diffusion coefficient of 1 m*yr''. We present six key models
from two series of numerical experiments (see complete set
in the supplementary section). Models LF1-LF3 use the
elastic flexure isostasy condition, and DF1-DF3 use
theAiry-like ductile flow condition. Experiments DF1 and
DF3 deliver smaller/higher subsidence over longer/shorter
wavelength, respectively. Experiments LF1 and LF3 have
smaller T, and larger T, and therefore a larger and smaller
flexural response, respectively. Experiments DF2 and LF2
are intermediate scenarios. Experiments are compared after
reaching 21km of shortening (approx. 33% shortening).
Experiments are evaluated in terms of their topography,
internal structure, faults development, stress, and strain rate.

3. Results

3.1. Ductile Flow Airy-Like Isostasy Models

3.1.1. Model DF1-Smaller Subsidence and Longer Wavelength.
This numerical experiment (Figure 3(a)) approximates the
situation of a stronger, more viscous lithosphere. Applying
a scaling density of 10,000kgm™ to the basal layer delivers
a smaller isostatic subsidence and an enhanced subsidence
wavelength. In this experiment, the FTB forms above a base-
ment, which remains subhorizontal. Faults form in sequence
from the hinterland (to the left) to foreland (to the right).
Individual faults are short-lived and accommodate little
shortening before becoming inactive (Figures 4(a) and
5(a)). The basement is minimally deformed and is detached
from the overlying sedimentary sequence, which accommo-
dates most of the shortening. The stacking sediments into an
FTB generate approximately 2km of topography, which
tapers down towards the leading fault. Towards the hinter-
land, the fold belt develops a gravitationally unstable high
topography, which results in gravity-driven faulting and
reactivation of older faults.

3.1.2. Model DF3-Larger Subsidence and Shorter Wavelength.
This experiment (Figure 3(c)) approximates the situation
of a weaker, less viscous lithosphere. A scaling density of
3200kgm™ to the basal layer enables a larger subsidence
over a shorter wavelength. The outcome is an FI'B which
is narrower compared to experiment DF1, as deformation
is localized to a narrower region of intense shortening and
deformation. While the sedimentary stack is thickened by
about 2km, its topography is no more than a few hundred
meters due to the strong subsidence of the basement. A set
of near vertical faults accommodate the differential vertical
motions associated with isostatic adjustment. These steeply
dipping faults interfere with the set of structures that accom-
modate horizontal shortening. In addition, the sequence of
thrusts that develop in the cover sequence consists of back
thrusts and out-of-order thrusts, which complicates the FTB’s
architecture (Figures 4(c) and 5(c)). This contrasts with the
simpler in-sequence thrusting documented in experiment
DF1 and suggests that Airy-like ductile isostasy may have
a distinct structural signature.

3.1.3. Model DF2-Intermediate Model. In this experiment,
the scaling density is 4000 kgm™ (Figure 3(b)). The magni-
tude and the wavelength of the subsidence fall in between
the two previously discussed end-member experiments.
Experiment DF2 produces up to 500 m in topography and
a relatively narrow FIB, compared to experiment DF1 but
wider compared to experiment DF3. The basement subsides
as thrust sheets stack. Gravitational instabilities and gravity-
related faulting add to the structural complexity. Subsidence
is maximized underneath the load created by the overturned
basement nappes.

3.2. Flexural Isostasy Models

3.2.1. Model LF1-High Lithospheric Elastic Thickness. Model
LF1 (Figure 3(d)) has a T, of 90 km (quarter-wavelength of
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FIGURE 4: Model results with faults colored by nucleation age.
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FIGURE 5: Model results highlighting deviatoric stress in grey shading and strain rate in red.

242km). This model represents the end-member scenario
where the tectonic loading exceeds the vertical accommodation
space created by flexure. The thrust system generally forms in
sequence. Due to the high elastic thickness, the basement
retains its initial horizontal profile. This experiment produces
approximately 3.5km of topography, with minimal basement
flexure. The high topography towards the backstop produces
a gravitational instability and collapse, which contributes to
the structural complexity of this model towards the hinterland.

3.2.2. Model LF3-Small Lithospheric Elastic Thickness.
Model LF3 (Figure 3(f)) has a T, of 10km (quarter-wave-
length of 47km). Here, the small elastic thickness of the
lithosphere allows the basement to easily flex as the FIB
load is emplaced. Faults form in sequence from hinterland
to foreland with relatively little complexity. This model
generates approximately 2 km of topography and undergoes
a maximum subsidence of approximately 1.3km near the
left wall. The low topography of the model inhibits the

Downloaded from http://pubs.geoscienceworld.org/gsw/lithosphere/article-pdf/doi/10.2113/2023/8503619/5775738/8503619.pdf
bv James Cook Universitv user



6 Lithosphere

-75.0 -72.0 -69.0 -66.0 -63.0

-9.0

L

5, FiEs0)

-120
-15.0 -
~18.0 -
210 1

-24.0 4

0 100 200km  ?
—_— o

Basement-sediment contact

[ Intrusives

[ Silurian-Ordovician

[ Basement [ Tertiary
[ Carboniferous [ Mesozoic
[ Devonian [ Permian

FIGURE 6: (a) Digital elevation map (GTOPO30) of the South American Andes showing locations for section lines in (b) and (c). (b) Cross-
section across the Peruvian Subandean zone, modified from Pfiffner and Gonzalez [41]. (c) Cross-section across the Bolivian Subandean
zone, modified from Rocha and Cristallini [44]. These cross-sections document the contrasting geometry of the basement-sediment contact.

formation of gravitational instabilities to the extent seen in

model to flex as a response to the FTB load, resulting in
model] LF1.

approximately 2.4 km of topography. The deformation style
of this experiment becomes simpler later in its evolution
and towards the foreland and consists of structural repeats.
Large horizontal faults cut across many preexisting faults.

3.2.3. Model LF2-Intermediate Lithospheric Elastic Thickness.
This experiment (Figure 3(e)) represents an intermediate

scenario between the two previous endmembers. LF2 has a
T, of 20km (quarter-wavelength of 78km), allowing the

Toward the model’s foreland, younger faults detach along
these decollement zones (Figures 4(e) and 5(e)).
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FIGURE 7: Model setup and boundary conditions for models A and B used in the case study of the Subandean zone.

TaBLE 2: Rheological parameters for Subandean experiments. *Density of the basal layer is 3,900 and 10,000 kg m* for models A and B,

respectively.
Material Densi_tsy el &2 Shear Viscosity ~ Cohesion Cohes.ion after Frictif)n Friction coefﬁFient
(kgm™) modulus (Pa) (Pas) (MPa)  weakening (MPa) coefficient after weakening

Sticky air 1 N.A. NA. N.A. 1x10% N.A. N.A. N.A. N.A.
iﬁ?ﬁl‘;ﬁim 2000 0 025 NA 1x 10" 0 0 0.01 0.001
Sandstone 1 2600 0 025 2x10° 1x 10 5 0.1 0.01 0.01
Sandstone 2 2600 0 025 2x10° 1x 10! 5 0.1 0.01 0.01

Shale 2200 0 025 2% 10° 5x 10" 5 0.5 0.1 0.01
Sandy shale 2600 0 025 2x10° 1x 10* 1 0.1 0.05 0.005
Basal detachment 2600 0 025 N.A. 5x%10" 5 0.5 0.1 0.01
Basement 2720 0.1 025 N.A. 1x10% 40 4 0.6 0.06
Basal layer * N.A. NA. N.A. 1x10% N.A. N.A. N.A. N.A.

3.3. Discussion. In the ductile flow, Airy-like, and suite of
models, while all experiments develop an in-sequence thrust
system verging towards the foreland, the isostatic adjust-
ment tends to impede the outward propagation of FTBs.
High strain rate regions, documenting the active deforma-
tion front, are further towards the foreland as the isostatic
rate decreases (Figures 5(a)-5(c)). Consequently, when FTBs
are associated to a strong subsidence driven by localized
ductile flow isostasy, FTBs tend to be narrower, less elevated,
and thicker. A stronger subsidence also gave rise to more
complex FTB architecture as thrust faults are active longer,
accommodating more shortening over a smaller region,
and do not conform to a simple in-sequence kinematic
(Figure 4). In these fold belts, a set of vertical faults accom-
modates isostatic subsidence.

Conversely, in the flexural isostasy suite of models, we
found that an increase in flexural subsidence does not corre-
spond to an increase in structural complexity. However,
similarly to the Airy-isostasy models, when high topogra-
phies develop (for high Te), gravitational instability and col-
lapse near the hinterland of the models contribute to a
higher structural complexity. A key difference between the
two modes of isostasy is the relatively planar basement pro-
file that results from the flexural isostasy condition, com-
pared to the Airy-isostasy. This simpler basement profile

likely encourages the propagation of bedding-parallel faults
(i.e., décollement) that are absent in the Airy-like suite of
models with a high isostatic rate. This suggests that décolle-
ment may be signature of FTBs that form under high T, or
low isostatic subsidence rate conditions, whereas vertical
faulting may be signature of a relatively high isostatic rate
due to a more ductile basement.

4. Application to the Subandean Zone Fold and
Thrust Belts

While 2-D numerical experiments cannot capture the diver-
sity and range of complexity that exists in nature, insights
from our numerical experiments can nevertheless tentatively
be applied to natural examples. Here, we compare our
results with the Subandean FTB (Figure 6). Along the South
American Cordillera, the Neogene Subandean zone is the
transitional region between the Cordillera’s elevated hinter-
land and the undeformed platform of the South American
continent. Along the Subandean zone, the T, varies from a
maximum of ~90 km in the bend region of the Andes within
Bolivia (latitude of 20°S), to a minimum of ~10km away
from the bend region towards Peru to the north and Argen-
tina to the south (approx. latitudes 13°S and 25°S, respec-
tively) [31, 32]. This change in T, correlates with strong
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FIGURE 8: Model results after 1 m.y. and 2 m.y. of shortening. The accumulated plastic strain (in black) highlights inactive faults, and areas of
high strain rate represent active faults. (a) Model A has a high isosatic subsidence rate, approximating the Peruvian Subandean zone. (b)
Model B has a low isostatic subsidence rate approximating the Bolivian Subandean zone.

variations in surface heat flow [32]. Hence, this region is
ideal to assess how the strength of a plate impacts the devel-
opment of FIBs, via the modulation of isostasy. In a pioneer
study, [31] noted that in parts of the Andes where a high T,

minimizes isostatic flexure, fold belts are wider and structur-
ally simpler compared to regions where T, is lesser. More
recently, [32] reemphasize this point, finding a strong corre-
lation between structural style and T,. Additionally, ductile
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flow of the lower crust [33] and mantle [34] influence how
shortening is accommodated across the Andes. Ouimet
and Cook [35] have suggested that there is redistribution
of material in the lower crust through ductile flow, related
to crustal thickening and surface uplift. Postseismic uplift
reveals mantle and lower crust viscosities as low as
108 Pas in parts of the Andes [36, 37].

The Peruvian Subandean zone overlies a relatively weak
lithosphere with a T, of 10 to 20km [38, 39]. Moreover,
parts of the Peruvian Andes are in isostatic equilibrium at
the Moho [40]. The weak lithosphere paired with a slow
convergence rate makes this area an ideal case study for
the scenario in which isostatic subsidence keeps up with
the tectonic loading. This region has accommodated up to
40km of shortening and is characterized by thin-skinned
imbricate thrusting [41], disharmonic folding, back thrusts,
and triangle zones [42]. In this region, the basement has
recorded a strong subsidence localized where the imbricate
stack of thrust sheets is at its thickest (Figure 6(b)). Our
numerical experiment DF3 suggests that this strong local-
ized subsidence could be accommodated by ductile flow in
the basement, rather than elastic flexure. The geometry of
the basement-FTB contact contrasts with that observed fur-
ther south in the Bolivian Subandean zone.

In the Bolivian Subandean zone (Figure 6(c)), T,
increases between 40 and 90km [32], in a region that was
shortened by approximately 40% over the last 12 m.y. [43].
The FTB architecture consists of lateral structural repetition
of decreasing age in the direction of propagation [43].
Locally, structural complexities derive from the activation
of multiple decollement levels [44]. Unlike the Peruvian
Subandean zone, the cover is entirely detached from the
basement, the surface of which is planar and gently tilted
towards the hinterland. The Bolivian Subandean zone is
approximately 30% wider than the Peruvian Subandean
zone. These attributes are consistent with numerical experi-
ment DF1 and LF1, which suggests that, in the Bolivian Sub-
andean zone, ductile flow in the basement may not be
important.

To test this idea, we designed two numerical models
(models A and B) that approximate the thickness and stra-
tigraphy of the Subandean zone. Both models use the Airy-
style isostasy condition to test the role of ductile flow in
the structuration of the Subandean zone. In model A, we
maximize ductile flow and isostatic subsidence to reflect
the Peruvian Subandean zone, and in model B, we minimize
ductile flow and subsidence to reflect the Bolivian Suban-
dean zone. The material and rheological setups between
models A and B were held constant to isolate the effect of
ductile flow on FTB evolution. The material setup and
boundary condition of these models are summarized in
Figure 7 and Table 2.

Model A (Figure 8(a)), in which isostasy subsidence
keeps up with the tectonic loading, shares key features with
its Peruvian analogue. In particular, the basement records a
strong subsidence underneath a relatively narrower FTB.
Shortening in the FTB is accommodated by imbricated
thrust, steepening faults, pop-up and pop-down structures,
and back thrust. In comparison, model B (Figure 8(b)),

which reflects a less ductile Bolivian zone, displays gently
sloping top basement profile, over which a wider, structurally
simpler FTB evolves through the progressive lateral propaga-
tion of structural repetition towards the foreland.

Our models do not attempt to capture the details of
the structural architecture of the FIBs in the Bolivian
and Peruvian Subandean zones. However, the geometry of
the basement-basin interfaces is reproduced to the first order
and agrees with the proposition that strong subsidence
underneath an FTB can be explained by ductile flow in the
basement.

5. Conclusions

Our numerical experiments confirm that the structural
architecture of FTBs is sensitive to the interplay between
the vertical motions induced by isostasy and the horizontal
motions due to tectonics. They also show that the mode of
isostasy is a critical to the development of FTB. Our experi-
ments show that when isostasy is accommodated by viscous
flow, subsidence beneath the surface load is localized,
impeding the outward propagation of the FTB and limiting
topography. This leads to narrower and structurally more
complex FTBs, in which steeply dipping faults accommodate
a stronger subsidence. When viscous flow is subdued and
subsidence is less important, FIBs propagate farther out-
wards via the lateral repetition of simpler structures. Impor-
tantly, the smaller isostatic subsidence leads to higher
topography. We conclude that in FTBs associated to oro-
genic systems, viscous flow plays an important role in their
development. For more rigid lithospheres, where isostasy is
better described by lithospheric flexure, we found that a
change in T, and therefore a change in flexure play a lesser
role in the structural style of FTBs. Nevertheless, larger T ,
delivers FTB with higher topography, with increased erosion
and sediment flux, into adjacent basins.
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