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A B S T R A C T

Structural inheritance is a major control on the Andean structural architecture and magma emplacement, partic-
ularly in Patagonia, where the genesis of sedimentary basins and magmatic arcs has been largely influenced by
basement fabrics. Based on new geologic, structural, microstructural and geochronologic data, the aim of this
contribution is to evaluate the influence of pre-existing mechanical anisotropies of the Paleozoic basement on the
Jurassic-Neogene tectonic evolution in the Paso de las Nubes area (North Patagonian Andes, Argentina). U-Pb
zircon data of an orthogneiss yielded an age of 166 ± 2 Ma, which is consistent with the Jurassic batholith re-
ported in the North Patagonian Andes, being thus coeval with retrograde metamorphism and deformation in the
metasedimentary wallrock. Fault kinematic data indicate a Jurassic transtensional regime, strongly controlled by
basement reactivation. On the other hand, a second kinematic population records a mainly strike-slip solution,
associated with partitioned Neogene transpression.

1. Introduction

Crustal deformation commonly tends to locate preferentially in pre-
existing mechanical weaknesses, such as pre-existing shear zones and
rheological heterogeneities, instead of generating new structures
(White et al., 1986; Clendenin and Diehl, 1999; Thatcher, 1995;
Holdsworth et al., 2001a, 2001b; Butler et al., 2006; Şengör et al.,
2018; Schiffer et al., 2020). Thus, structural inheritance refers to the in-
fluence exerted by pre-existing structures in subsequent deformation
processes, which imply rejuvenation (Salazar-Mora et al., 2018;
Schiffer et al., 2020). The latter may involve either reactivation or re-
working, depending on whether deformation localization occurs in het-
erogeneities formed during earlier tectonic events or the recurrent loca-
tion of magmatism, metamorphism and other thermal processes is ob-
served in the same lithospheric areas, respectively (Sutton and Watson,
1986; Holdsworth et al., 1997, 2001a, 2001b). Rejuvenation is com-
monly promoted by crustal weakening due to coupled processes that
take place in shear zones, such as strain softening, and melt and hy-

drothermal fluid circulation (Davidson et al., 1994; Holdsworth et al.,
1997).

In the Patagonian region, inherited basement structures, such as re-
gional metamorphic and mylonitic fabrics related to Paleozoic medium-
to high-grade metamorphism and deformation, commonly control the
Mesozoic to Cenozoic development of volcano-sedimentary basins, hy-
drothermal ore deposits and magmatic bodies (e.g., Renda et al., 2019,
and references therein; Giacosa, 2020; Benedini et al., 2021; García et
al., 2024). The existence of Paleozoic basement mechanical
anisotropies has thus been proposed to explain the localization of in-
traplate deformation during different tectonic events (Bilmes et al.,
2013; Echaurren et al., 2016; Gianni et al., 2015, 2017; Renda et al.,
2019; García et al., 2024). In particular, the role of the basement is crit-
ical in the Andean evolution of the North Patagonian Andes, which
comprises a thick-skinned fold and thrust belt with an eastward ver-
gence (Giacosa and Heredia, 2004a, 2004b; Giacosa et al., 2005; Bechis
and Cristallini, 2006; Ramos et al., 2014; Orts et al., 2015).
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The present work is focused on basement rocks of the Paso de las
Nubes area, which is located to the west of the city of San Carlos de Bar-
iloche, Río Negro province, Argentina (Fig. 1). This area is part of the
Andean thick-skinned fold and thrust belt of the North Patagonian An-
des. Since there is a widespread Jurassic magmatism recorded in this
sector, likely associated with retrograde metamorphism and deforma-
tion of basement fabrics, new geologic, structural, kinematic, mi-
crostructural and geochronologic data are provided, in order to evalu-
ate the role of basement fabrics during the Jurassic to Neogene con-
struction of the region.

2. Geologic setting

2.1. Regional geologic framework

The North Patagonian Andes (NPA) are located in the southernmost
region of the Central Andes and north of the Chilean Triple Junction,
between the Chilean Central Valley to the west and the North Patagon-
ian Massif to the east (Fig. 1; Giacosa and Heredia, 2004a, 2004b;
Giacosa et al., 2005; Oriolo et al., 2019). The basement of the northern
sector of the NPA is mainly represented by the Bariloche Complex
(Oriolo et al., 2019), which records Devonian to Carboniferous high- to
medium-grade metamorphism and a main WNW-ESE to NNW-SSE-
trending foliation (García-Sansegundo et al., 2009; Martínez et al.,
2012, 2023; Oriolo et al., 2019) and was intruded by the Carboniferous
Guillelmo-Serrucho Plutonic Complex, recently defined by Yoya et al.
(2023).

The region was covered by volcano-sedimentary successions of the
Cordilleran Volcano-Sedimentary Complex during the Jurassic
(Giacosa and Heredia, 2000; Giacosa et al., 2001). Furthermore, multi-

ple pulses of Mesozoic to Cenozoic arc magmatism are also docu-
mented. The Cordilleran Patagonian Batholith constitutes a prominent
characteristic of the North Patagonian Andes and represents the mag-
matic arc associated with subduction along the Paleo-Pacific margin
(Giacosa et al., 2001). This batholith is mainly composed of calc-
alkaline intrusive intermediate to acidic rocks, comprising tonalities,
Qz-diorites, monzogranites, granodiorites and granites of Jurassic to
Miocene ages (Toubes and Spikerman, 1973; González Díaz, 1982;
Rapela et al., 1987; Castro et al., 2011; Aragón et al., 2011; Hervé et al.,
2018; Zaffarana et al., 2020; Boltshauser et al., 2023), although Creta-
ceous intrusions are also recorded further north (Gregori et al., 2011).
There is also a previous Jurassic calc-alkaline magmatic pulse recorded
in the NPA, which is constrained to the Early Jurassic NNW-SSE strik-
ing Subcordilleran Patagonian Batholith (Gordon and Ort, 1993; Haller
et al., 1999; Rapela et al., 2005; Zaffarana et al., 2020, 2024).

During the Jurassic, the northern Patagonian region was affected by
widespread extensional/transtensional deformation (Giacosa and
Heredia, 2004b; Castro et al., 2011; Orts et al., 2012; Tobal et al., 2012;
Oriolo et al., 2019). In the NPA, this transtensional event was strongly
influenced by reactivation of WNW-ESE- to NNW-SSE-striking base-
ment fabrics that controlled the emplacement of Jurassic plutons
(Castro et al., 2011; Oriolo et al., 2019). In addition, deposition of co-
eval volcano-sedimentary sequences was associated with N-S- to NNW-
SSE-striking half-grabens, partly inverted by subsequent Andean defor-
mation (Giacosa and Heredia, 2004a, 2004b). The onset of Andean
compressional deformation occurred in the Cretaceous, giving rise to
orogen-parallel thrusts (Orts et al., 2012; Tobal et al., 2012; Ramos et
al., 2014; Echaurren et al., 2016, 2017; Gianni et al., 2018; Butler et al.,
2020). After Cretaceous compression, the region underwent an
Oligocene to Early Miocene extensional phase, associated with N-S- to

Fig. 1. Regional and tectonic sketch map showing the study area location (modified from Orts et al., 2015; Oriolo et al., 2019).
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NW-SE-striking hemi-grabens (Orts et al., 2012; Tobal et al., 2012,
2015; Bechis et al., 2014; Ramos et al., 2014; Echaurren et al., 2016),
which was followed by the Middle to Late Miocene Andean transpres-
sion (García et al., 2024).

Miocene Andean shortening promoted the development of a fold-
and-thrust belt in the NPA, comprising NW-SE- to N-S-striking thrusts
and back-thrusts (Giacosa and Heredia, 2004a, 2004b; Orts et al., 2012;
Tobal et al., 2012; Bechis et al., 2014; Ramos et al., 2014, 2015;
Echaurren et al., 2016). An internal, western zone is characterized by a
thick-skinned fold and thrust belt, whereas the external or eastern zone
is dominated by folding and thrusting of the deposits in the foreland
Ñirihuau basin (Giacosa et al., 2005; Bechis and Cristallini, 2006). Ad-
ditionally, Giacosa and Heredia (2004a, b) described thrusts and back-
thrusts originated by tectonic inversion of an extensional Mesozoic sys-
tem. On the other hand, kinematic data of minor NE-SW to NNE-SSW
faults suggested that the North Patagonian Andes between 40° and 42°
S were formed by a transpressional deformation regime during the Neo-
gene (Diraison et al., 1998; García et al., 2024). Furthermore, the NPA
structural architecture was also conspicuously influenced by the
Liquiñe-Ofqui Fault Zone (LOFZ), which constitutes a N-S- to NNE-
SSW-striking dextral transpressional fault system, over 1000 km long,
that accommodates strike-slip deformation due to the oblique conver-
gence between the Nazca and South American plates (Hervé et al.,
1974; Hervé, 1976; Cembrano et al., 1996; Lavenu and Cembrano,
1999; Rosenau et al., 2006; Orts et al., 2015).

2.2. Local geology

The basement of the study area comprises schists and paragneisses,
with subordinate amphibolites, orthogneisses and foliated granitoids
(Fig. 2; Olaizola, 2017; Oriolo et al., 2019). It exhibits a N-S- to NNW-
SSE-trending metamorphic foliation, with steep dips (Fig. 2). These
rocks are overlain by the Early to Middle Jurassic Cordilleran Volcano-
Sedimentary Complex, which includes andesitic to rhyodacitic volcanic
and pyroclastic rocks, pelites, sandstones and conglomerates, though it
is mainly represented by andesites in the Paso de las Nubes area
(Giacosa et al., 2001; Olaizola, 2017).

On the other hand, Miocene granitic and granodioritic bodies of the
Coluco Formation intrude both the Bariloche Complex and the
Cordilleran Volcano-Sedimentary Complex (González Díaz, 1978). To

the west, all successions are covered by the Pliocene-Pleistocene Tron-
ador Volcanic Complex, comprising basaltic to andesitic lavas, pyro-
clastic and gravitational flow deposits and lahars, and hyaloclastic brec-
cias (Mella et al., 2005; Olaizola, 2017). Finally, Holocene glacial, col-
luvial and alluvial deposits are recorded in the area (Villalba et al.,
1990; Olaizola, 2017).

3. Materials and methods

One sample of orthogneiss (BA 21-18), intercalated with metasedi-
mentary basement rocks of the North Patagonian Andes, was collected
at the Paso de las Nubes area (Figs. 2 and 3B; 41°09′16.00″S,
71°47′40.60″W). Zircon U-Pb LA-ICP-MS geochronological analysis was
carried out at the Geochronologic Research Center of the University of
São Paulo (Brazil) using a Thermo Fisher Scientific Neptune multicol-
lector inductively coupled plasma – mass spectrometer (ICP-MS). Ana-
lytical protocols and results are included in Supplementary Data 1.
Geochronologic data were integrated with structural and microstruc-
tural evidence from the studied unit and its wallrock.

The structural analysis included measurement of the orientation of
the basement metamorphic foliation, and faults affecting it. Different
types of kinematic indicators in ca. 30 outcrop-scale faults were mea-
sured (Supplementary Data 2). These include slickensides (Fig. 3A),
crystal fibers on slip planes, and associated, mainly Riedel fractures,
following the criteria proposed by Petit (1987). The principal incre-
mental shortening (P) and extension (T) axes were obtained for each
fault (Marrett and Allmendinger, 1990). A visual inspection was carried
out to select fault-slip data that are kinematically compatible, separat-
ing the dataset in compatible subsets. For each data subset, the princi-
pal axes of the strain ellipsoid have been computed using the moment
tensor summation method as implemented in FaultKin®
(Allmendinger, 2001).

4. Results

4.1. Field and microstructural characterization

4.1.1. Orthogneiss
Sample BA 21-18 corresponds to an orthogneiss, which comprises a

leucocratic foliated body of ca. 32 cm thick, which lies parallel to the

Fig. 2. Geologic map of the study area (modified from Olaizola, 2017).
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Fig. 3. A. Example of slickensides in mesoscale fault of the study area. The white arrow indicates the direction and sense of movement of the missing fault block. B.
Felsic orthogneiss intercalation in basement metasedimentary rocks.

metamorphic foliation of the wallrock (Fig. 3B). However, a primary
porphyritic texture is still slightly preserved in the rock under the mi-
croscope, showing approximately plagioclase euhedral porphyroclasts
(10 %), probably corresponding to former phenocrysts. Porphyroclasts
are surrounded by a foliated matrix (90 %), which is mainly composed
of plagioclase (20 %), quartz (40 %), K-feldspar (35 %) and opaque
minerals (5 %) (Fig. 4A). Plagioclase porphyroclasts, with an average
size of 2 mm, are fractured and contain sericite, epidote and chlorite re-
placements. Relic quartz grains with undulose extinction and subgrains
are observed, together with very fine-grained (<10 μm) quartz aggre-
gates with irregular boundaries. The latter are interpreted as products
of dynamic recrystallization due to bulging and subordinate subgrain
rotation (Fig. 4C).

A striking feature of the sample is the presence of radial fibrous in-
tergrowths of quartz and K-feldspar, that seem to be locally circum-

scribed to ovoid bodies (Fig. 4B). They may correspond to deformed
spherulites, though these intergrowths randomly occur in the matrix as
well, showing a plumose aspect and not limited to discrete ovoid bod-
ies. Another notable feature is the presence of granophyric intergrowths
of quartz and K-feldspar, in some cases associated with strain shadows
(Fig. 4D).

4.1.2. Metasedimentary wallrock
The wallrock corresponds to schists with a locally porphyroblastic

microstructure. When present, plagioclase porphyroblasts of
0.8–1.2 mm occur within a preferred-oriented matrix composed of gra-
noblastic quartz and lepidoblastic phyllosilicates between 200 and
600 μm grain size (Fig. 5A). The mineral assemblage comprises quartz,
plagioclase, muscovite and chlorite. Accessory minerals such as tour-
maline, zircon and rutile were also identified. There is also a moderate

Fig. 4. Photomicrographs of the orthogneiss (crossed polars). A. Detail of matrix deflection around plagioclase (Pl) porphyroclast. B. Flattened spherulite (red dotted
line). C. Bulging recrystallization around relic quartz (Qz) grains. D. Quartz and feldspar granophyric intergrowth (red dotted line) associated with porphyroclast
strain shadows.
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Fig. 5. Photomicrographs of schists of the Bariloche Complex (crossed polars). A. Metamorphic foliation composed of lepidoblastic muscovite (Ms) and granoblas-
tic quartz (Qz), and replaced plagioclase porphyroblast (red dotted line). B. Retrograde fine-grained chlorite (Chl) and white mica replacing a plagioclase porphy-
roblast (red dotted line) and the matrix. C. Veinlet filled with chlorite-quartz microgranular aggregate and carbonates (Crb).

to pervasive retrograde overprint of randomly oriented fine-grained
chlorite and white mica, both ranging from 50 to 200 μm grain size,
cross-cutting the foliation and partly replacing plagioclase porphyrob-
lasts (Fig. 5B). Additionally, discordant veinlets cross-cut the foliation,
and are filled with carbonates and/or fine-grained quartz and chlorite
(Fig. 5C).

4.2. U-Pb zircon geochronology

Zircons of sample BA 21-18 are euhedral to subhedral prisms, being
mainly characterized by oscillatory zoning documented by cathodolu-
minescence images, thus indicating a magmatic origin. A concordia age
of 166 ± 2 Ma (MSWD = 0.045, probability = 0.83) was obtained
considering 17 out of 24 spots (Fig. 6; Supplementary Data 1). Follow-
ing standard procedures, data were excluded for age calculation due to
inheritance, high common Pb content and/or analytical problems. The
obtained age is interpreted as the crystallization age of the magmatic
protolith.

4.3. Structural and kinematic data

A total of 32 kinematic data from meso-scale faults were measured
in the metamorphic wallrock. These structures mostly exhibit steep dips
and, although their trends show some dispersion, a main N-S to NNW-
SSE orientation and a secondary NNE-SSW orientation can be observed,
which are parallel to the main trend of the metamorphic foliation (Fig.
7A and B). For the total population of faults, the obtained principal in-
cremental shortening (P) and extension (T) axes display a significant
dispersion, suggesting that they represent different populations. There-
fore, data cannot be used to calculate a strain ellipsoid for the entire
data set. A visual criterion was used to select kinematically compatible
fault-slip data, and two groups of subsets were separated. The first sub-
set is compatible with a transtensional strain regime, with an E-W ex-
tension direction and N-S oblique shortening (Fig. 7C). It comprises
ENE-WSW left-lateral strike-slip faults, and NNW-SSE to NNE-SSW nor-
mal-oblique faults. Alternatively, the second subset shows a pure strike-
slip solution, with a N-S extension direction and E-W shortening (Fig.
7D). NNE-SSW to NE-SW right-lateral strike-slip faults and NNW-SSE to

Fig. 6. U-Pb zircon age of the orthogneiss sample (BA 21-18). Concordia age (blue ellipse), data used for calculation (red ellipses) and discarded data (black ellipses)
are indicated. All errors at 2σ level. Cathodoluminescence images show representative zircon textures.
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Fig. 7. A. Lower hemisphere, equal-area projection of metamorphic foliation poles. B to D. Kinematic and orientation data of meso-scale faults measured in basement
metamorphic rocks. Upper diagrams show kinematic data analyzed with the FaultKinWin® software (Allmendinger et al., 2012). Major circles represent the projec-
tion of fault planes in lower hemisphere equal-area projection stereograms, with arrows showing the hanging-wall sense of movement. The distribution of principal
incremental shortening (P axes, blue dots) and extension (T axes, red dots) axes is shown for each fault. Black squares represent the obtained axes of the strain ellip-
soid (1, 2 and 3) for every group of faults. The number of field data (N) is indicated in each case. Below, lower hemisphere, equal-area projection of fault orientations
is shown. B. Complete dataset of faults. C. Faults subset compatible with a transtensional deformation regime. D. Faults subset compatible with a strike-slip deforma-
tion regime.
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NW-SE left-lateral strike-slip faults characterize this second subset.
Only 3 data were discarded, as they were not compatible with the iden-
tified subsets.

5. Discussion

5.1. Jurassic magmatism and structural controls

The role of structural inheritance in Jurassic tectono-magmatic
processes has been ubiquitously documented in northern Patagonia
(Coira et al., 1975; Giacosa and Heredia, 2004b; Renda et al., 2019;
Oriolo et al., 2019; Giacosa, 2020; Benedini et al., 2021, 2022). In the
particular case of the Jurassic batholith of the North Patagonian Andes
in the Bariloche area, Castro et al. (2011) observed similarities between
magmatic fabrics of plutons yielding U-Pb SHRIMP ages of ca. 173-
150 Ma and those of the metasedimentary wallrock. Furthermore,
EPMA Th-U-Pb monazite ages of 171 ± 9 Ma and 170 ± 7 Ma were re-
ported in basement schists and paragneisses, and were interpreted as
evidence of retrograde metamorphism under low-pressure conditions
and deformation (Oriolo et al., 2019). Comparably, an EPMA Th-U-Pb
monazite age of 169 ± 7 Ma was obtained in the Cerro Catedral in a
mylonitic mica-schist (Martínez et al., 2023).

Structural, microstructural and geochronological data of the Paso de
las Nubes area further confirms the relationship between Jurassic
magma emplacement and basement reactivation. The obtained U-Pb
LA-ICP-MS zircon age of 166 ± 2 Ma is within the range of Jurassic in-
trusions of the region constrained by several authors (Castro et al.,
2011; Zaffarana et al., 2020; Boltshauser et al., 2023). This orthogneiss
was emplaced along the metamorphic foliation of the wallrock (possi-
bly corresponding to the regional S2 reported by previous authors),
which shows a significant retrograde overprint (Fig. 5), in line with
comparable Jurassic retrograde metamorphism reported in adjacent
basement areas constrained by monazite petrochronologic data (see
above; Oriolo et al., 2019; Martínez et al., 2023).

Microstructures of fine-grained recrystallized quartz grains suggest
bulging recrystallization, and a subordinate role of subgrain rotation,
which are further supported by the grain size of recrystallized quartz
crystals (Stipp et al., 2002). Therefore, maximum deformation condi-
tions are constrained to ca. 300–350 °C (Stipp et al., 2002), suggesting
greenschist facies conditions. On the other hand, relics of granophyric
intergrowths, also reported in a Jurassic granite by Castro et al. (2011)
and in the La Hoya pluton by Zaffarana et al. (2020), together with
spherulites, indicate shallow emplacement conditions of a subvolcanic
protolith, in line with low-pressure conditions constrained by baromet-
ric data of coeval plutons (Castro et al., 2011; Boltshauser et al., 2023).
The development of these igneous textures controlled by deformational
microstructures (e.g., granophyric intergrowths in strain shadows) may
suggest that solid-state deformation was associated with magma em-
placement.

On the other hand, kinematic data record a first population indicat-
ing a transtensional setting, which is attributed to Jurassic deformation
(Fig. 7). Although with a small sample size (N = 13), this solution
shows E-W to ENE-WSW T-axis directions and fault planes striking
NNW-SSE (right-lateral) and NNE-SSW (left-lateral). It can be inferred
that the basement foliation with comparable orientations might have
exerted control on the development of these mesoscale structures asso-
ciated with this early deformation event. The presence of Jurassic
transtension is in line with petrologic data of Jurassic granitoids of the
region pointing to a rather thin crust, as revealed by relatively low Sr/Y
and LaN/YbN contents, and negative Eu anomalies, which indicate pla-
gioclase crystallization in a very shallow crustal level (Castro et al.,
2011). Likewise, low P/T conditions were inferred for Jurassic retro-
grade metamorphism (Oriolo et al., 2019; Martínez et al., 2023).

In sum, the Jurassic subvolcanic-plutonic record of the study area
represents one of the deepest exposures of the Jurassic magmatic arc, in

contrast to shallower crustal levels recorded to the retroarc region,
which are characterized by volcano-sedimentary successions (e.g.,
Benedini et al., 2022). Dynamics of Jurassic arc magmatism were con-
trolled by slab rollback and oblique subduction, thus accounting for a
regional transtensional setting, also well documented in the retroarc re-
gion (e.g., Echaurren et al., 2017; Castro et al., 2021; Benedini et al.,
2022; Falco et al., 2022).

5.2. Andean Miocene transpression

The western North Patagonian Andes, including the study area,
comprise a thick-skinned fold-and-thrust belt with deep structures
along the Paleozoic basement, thus highlighting the role of structural
inheritance in the Andean orogenic architecture (e.g., Giacosa and
Heredia, 2004a, 2004b; Ramos et al., 2014; García et al., 2024). Like-
wise, basement foliation at Paso de las Nubes strikes NNW-SSE to N-S,
with mainly steep dips (Fig. 7A), being thus comparable with the orien-
tation of Miocene faults (Fig. 7; Diraison et al., 1998). This further con-
firms the role of basement fabric reactivation during Andean Miocene
deformation, giving rise to a dextral transpressional regime (Diraison et
al., 1998; García et al., 2024).

Neogene dextral transpression is well-documented in the North
Patagonian Andes (Diraison et al., 1998; García et al., 2024). Kinematic
data obtained herein are similar to those reported by Diraison et al.
(1998), being associated with E-W to ENE-WSW shortening (Fig. 7D).
When considering regional evidence of thrusting together with com-
puted kinematics of strike-slip-dominated faults, a partitioned trans-
pressional regime can be inferred, as documented in the extra-Andean
region as well (García et al., 2024). Comparably, partitioned transpres-
sion is well-documented to the west along the Liquiñe-Ofqui Shear
Zone, recording coeval Miocene to Pliocene deformation (e.g.,
Arancibia et al., 1999; De Pascale et al., 2021). Therefore, the dextral
orogen-parallel component of displacement resulting from oblique An-
dean convergence may not only be accommodated by the Liquiñe-Ofqui
Shear Zone but also by further structures in the North Patagonian An-
des, such as those recorded in the Paso de las Nubes region.

6. Conclusions

As suggested by previous contributions, similarities between meta-
morphic fabrics of the Paleozoic basement and the magmatic fabrics of
the Jurassic plutonic bodies in the study area and surrounding zones, as
well as the relative contemporaneity between deformation in the wall-
rock and their emplacement, are interpreted as an evidence of Jurassic
basement reactivation. The U-Pb zircon age of 166 ± 2 Ma obtained in
the orthogneiss in Paso de las Nubes is consistent with the development
of the Jurassic magmatic arc in the region. Microstructural features
document shallow emplacement conditions, controlled by anisotropies
of the metamorphic wallrock.

On the other hand, basement fabrics also exerted an important con-
trol on fault development during the Jurassic deformational episode.
The main NNW-SSE to N-S faults, recording sinistral strike-slip and nor-
mal-oblique kinematics, respectively, are concordant with the meta-
morphic foliation. In addition, fault kinematics indicate that they were
developed in a transtensional tectonic regime, with E-W extension and
N-S shortening axes. This Jurassic transtensional setting was probably
established during slab rollback and oblique subduction, as docu-
mented by several authors in northern Patagonia.

Finally, the NNW-SSE to N-S strike-slip faults in the study area are
parallel to the basement foliation as well, pointing out again the influ-
ence of basement structural inheritance on Neogene deformation.
These faults respond to a dextral transpressional regime, which took
place during the Miocene Andean deformation phase, also in line with
data provided by previous works.
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