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Michard et al. (2010) comment on some aspects of the
Variscan geology of Morocco that were briefly accounted
for in Simancas et al. (2009). In particular, they criticize our
interpretation of the relationships between the Anti-Atlas
and the Meseta domains, which we considered as being
separated by a Late Carboniferous strike-slip shear zone.
Based on the differences between these two geological
domains, Michard et al. (2010) conclude that the
corresponding crustal blocks would have been signifi-
cantly separated in Early Palaeozoic times by an area of
thin crust, later on telescoped during the Variscan orogeny
by a major lithospheric continental shear zone. Fortu-
nately, our general interpretation of this Palaeozoic
boundary as an intracontinental shear zone is endorsed
by Michard et al. (2010), who concentrate their contention
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on its relative importance and the timing when it started
to be shaped. In the following short sections we explain
our view.

1. Terminology

There has been important discussion on the age, slip
and geometry of the fault set running roughly between the
Mesetas and the Anti-Atlas, along the High Atlas (Houari
and Hoepffner, 2003; Jacobshagen, 1992; Mattauer et al.,
1972; Ouanaimi and Petit, 1992; Proust et al., 1977).
Despite uncertainties due to discontinuous outcrop, we
agree with the cartographic tracing and the terminological
distinction made by Michard et al. (2010) in their Fig. 1,
retaining the name South Atlasic Fault for the set of Alpine
faults and renaming the shear zone between the Mesetas
and the Anti-Atlas as South Meseta Fault Zone (SMFZ). This
latter name is better than the previous one of Atlas
Palaeozoic Transform (Piqué and Michard, 1989), which
we avoided because of the plate-boundary significance
usually given to the word Transform.

2. Interpretation of the South Meseta Fault Zone

The geological differences between the Mesetas and the
Anti-Atlas domain are clear, as summarized by Michard
et al. (2010) [see also (Hoepffner et al., 2005; Michard et al.,
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2008; Piqué and Michard, 1989)]. However, in our view
these differences not necessarily ‘‘call for a basic role of the

SMFZ as a major Variscan lithospheric discontinuity’’. Strong
geological contrast may exist in orogens between neigh-
boring crustal domains, without these domains having
been far apart before orogenic telescoping. The Iberian
Massif provides a good example concerning this issue.
Thus, the strong geological contrast between the West
Asturian-Leonese Zone (a very thick pile of Lower
Palaeozoic metasediments, affected by recumbent folding,
metamorphism and intruded to the west by Late Carbon-
iferous granites) and the Cantabrian Zone [a comparatively
thin and incomplete Cambrian to Early Carboniferous pre-
orogenic sequence, subsequently affected by thin-skinned
non-metamorphic deformation (Pérez Estaún et al., 1990;
Pérez Estaún et al., 1991)] does not imply at all a very
distant palaeogeographical position during the pre-oro-
genic evolution. Concerning the Mesetas/Anti-Atlas
boundary, we give credit to the suggestion made by
Ouanaimi and Petit, 1992 that the contrasting deformation
in the Ouzellarh region might be explained by the presence
of a stiff Precambrian basement with a thin Palaeozoic
cover (promontory of the Anti-Atlas domain) in contact
with a thicker Palaeozoic series (adjacent Meseta domain).
Our view is that the contrasting features between the
poorly-deformed Anti-Atlas and the more deformed,
variably metamorphic Mesetas do not prove the major
Variscan lithospheric discontinuity suggested by Michard
et al. (2010) in their Fig. 2.

We believe that the significance attributed to the SMFZ
must take into account the analysis of its different
outcrops. The Tizi n’Test Fault to the west is the biggest
continuous outcrop of the SMFZ (Fig. 1 in Michard et al.,
2010), having been characterized as a dextral strike-slip
fault with a displacement of approximately 50 km (Proust
et al., 1977). In a previous work, Mattauer et al., 1972 had
suggested a dextral displacement of nearly 200 km, but
this figure is hardly compatible with the bend of the fault
around the Ouzellarh Massif [(Ouanaimi and Petit, 1992),
Fig. 1 in Michard et al., 2010]. Contrary to the narrow fault
zone in the Tizi n’Test outcrop, the SMFZ in the eastern
High Atlas appears as a wide shear zone [(Hoepffner et al.,
2005; Michard et al., 2008), Fig. 1 in Michard et al., 2010].
At Tamlelt, Houari and Hoepffner, 2003 have featured the
60 km-wide shear zone as a ‘‘dextral wrench dominated

transpression’’. Despite the difficulties assessing such a
wide strain-partitioned shear zone, the modeling made by
(Houari and Hoepffner, 2003) has given a bulk shear strain
of g = 1, thus suggesting a strike-slip displacement of
around 60 km.

Michard et al. (2010) indicate that the role of strike-slip
tectonics along the SMFS must not be exaggerated to the
detriment of compression, this latter proved by a number of
thrust structures. However, all previous authors clearly
conclude that dextral strike-slip kinematics is dominant,
though non-exclusive (Houari and Hoepffner, 2003; Mat-
tauer et al., 1972; Proust et al., 1977). On the other hand,
Michard et al. (2010) suggest that ‘‘the occurrence of the

Ouzellarh salient limited necessarily the importance of strike-

slip displacements’’. This geometrical constraint argues, in
our view, against a major tectonic significance of the SMFZ.
3. Timing of the South Meseta Fault Zone

We have pointed out (Simancas et al., 2009) that the
regional shortening direction inferred from the first-phase
Devonian to Early Carboniferous folds in the Mesetas
(Hoepffner et al., 2005) is not kinematically compatible
with a dextral strike-slip displacement of the SMFZ. This is
our main argument to sustain that this shear zone would
have been originated later, contemporaneously with the
Late Carboniferous regional deformation in the Mesetas.

4. Conclusion

We admit that the characterization of the boundary
between the Mesetas and the Anti-Atlas is an open
question and we do not reject the possibility of having
wrongly minimized its tectonic meaning. The geological
contrast between the Mesetas and the Anti-Atlas is
certainly strong and sudden, but looking at the fault
system that constitutes the boundary, we do not find
pieces of evidence supporting the interpretation envisaged
by Michard et al. (2010) as a long-lived major lithospheric
tectonic contact. Instead, the SMFZ might be a Late
Carboniferous, transpressional shear zone dominated by
dextral strike-slip, with a displacement of less than or
equal to 100 km and lesser shortening component.

Fortunately, Michard et al. (2010) support our view that
the SMFZ must not be interpreted as a transform boundary
linked to an orogenic suture, this being the real crucial
point in our tectonic model (Simancas et al., 2009).
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