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INTRODUCTION
Maesano et al. (2020) (MTB hereafter) address the occurrence of a lithospheric tear in the western Ionian Sea, an highly debated issue, arguing that the Alfeo Fault system (AFS) is the “lateral termination of the subduction zone.” The new data presented are of good quality and contribute to the geological understanding of the region. Nevertheless, some interesting issues in MTB’s paper deserve to be discussed and are briefly tackled below.
DISCUSSION
Previous Literature
In more than one occasion the use of the literature is inappropriate and selective. This statement of MTB “… observations contradict the interpretation of the Malta Escarpment as a major Quaternary fault like so far proposed (e.g., …; Argnani et al., 2012).” erroneously reports the content of Argnani et al., 2012 that clearly state how recent tectonic activity along the Malta Escarpment occurs only north of Siracusa, i.e., north of profile A of MTB. The tectonics of the Malta Escarpment was specifically addressed by Argnani and Bonazzi (2005) on the basis of a large set of seismic profiles purposely acquired; a paper that has regrettably been ignored by MTB.
In order to support that AFS is the lithospheric boundary of the Calabrian subduction, MTB state that “ evidence of syn-sedimentary Pliocene-Holocene tectonic activity is found only in the SSTBs located above the AFS.” MTB missed that a large and active extensional basin is present along the Malta Escarpment north of Siracusa (Argnani and Bonazzi, 2005; Figure 1), with a sedimentary fill that is thicker than that of the Shallow Syn-Tectonic Basins (SSTBs).
[image: Figure 1]FIGURE 1 | Simplified tectonic map of the western Ionian region, showing a compilation of the main structural features. Faults are from Argnani, 2014 (in red), and from Gutscher et al., 2017 (in black); the deep faults (F1 to F4) of the AFS are from MTB (dark blue); note that F1 was already known from previous literature and was mapped in Argnani, 2014. Lines with rectangles: extensional faults; lines with triangles: thrusts and reverse faults, lines with diamonds: anticlines. The red dashed line in the Messina Strait represents a flexure. The North and South branches of the AFS are after Gutscher et al. (2017). The diapirs mapped by MTB are also indicated. Thick, dashed light blue lines indicate the trace of the Tindari-Taormina Fault (after Barreca et al., 2019). The dashed light blue lines are depth contours in km of the top of the subducted slab in the Tyrrhenian region (from Frepoli et al., 1996). The structures are superimposed on the morpho-bathymetry of Gutscher et al. (2017). The map in the inset shows the thickness of the sedimentary basins along the AFS (from MTB) and the Malta Escarpment (from Argnani and Bonazzi 2005). Basin-bounding faults are in red, and the possible fault responsible for the 1693 earthquake and tsunami is also indicated (after Argnani et al., 2012).
Northern Extent of Alfeo Fault System
The AFS is represented by a single fault south of the Alfeo Smt. whereas north of the Alfeo Smt. it broadens in a belt ca. 25 km wide, composed of 4 faults (Figure 1). The northern fault (F4) is interpreted as connected to the Tindari-Taormina Fault (TTF). Unlike F4, that is a deep fault decoupled from the surface, the TTF offshore extent is traced from shallow seismics (Barreca et al., 2019), and is interpreted to be connected to the Ionian Fault, being more to the north-east with respect to the AFS. Published seismic profiles (Argnani et al., 2009; Argnani et al., 2013) that cross the TTF and the prolongation of F4 show no sign of significant deformation in the upper sedimentary unit. It is therefore not clear how MTB can support a connection between AFS and TTF.
Shallow Syn-Tectonic Basins and Age Attribution
MTB assume a close relationship between faulting along the deep AFS and origin of the SSTBs: dating the onset of a basin in a specific segment allows to assign an age to the activity of the deep faults. The lack of a direct linkage between the deep AFS and the SSTBs, however, leaves room to uncertainty. Moreover, because sedimentary basins are basically only along F1 (Figure 1, inset), the age of the other faults (F2 to F4) can only be inferred assuming a simultaneous activation.
The inferred southward propagation of the deep AFS is based on the younger age of the basins south of the Alfeo Smt. and on an early synclinal basin, as the one in profile F, supposed to precede the onset of the basin-bounding fault. However, where the basin-bounding fault is present the stratigraphic architecture of the basin fill shows no evidence of an early syncline, questioning fault propagation. Regrettably, the poor quality of the seismic reproduction does not allow to evaluate the stratigraphic argument that led MTB to assign a younger age (1.3 Ma) to the SSTB in profile E with respect to profile A (2.6 Ma); along the AFS the stratigraphy of the SSTBs looks pretty much the same.
The SSTB stratigraphy of profile A (MTB, Figure 9) can be interpreted in a different way. The units on either side of the basin show different seismic facies. On the footwall (position A1) U1 is mostly composed by a facies with moderate-high amplitude, good continuity sub-parallel reflections that resembles U1c within the basin. On the hangingwall (position A2) U1 shows reflections with variable amplitude and poor continuity that resemble U1a within the basin. MTB interpret U1b as made by turbidites, however the chaotic seismic facies is more suggestive of a mass flow deposit.
It seems that sediment compaction has not been considered by MTB. The thickness of unit U1a at location Bmin (MTB, Figure 9) should be 135 m (sedimentation rate of 0.05 mm/yr for 2.7 Myr). However, the load of about 700 m of sediments can cause a substantial compaction, with a restored thickness of up to 180–200 m, using general depth-compaction relationships (e.g., Sclater and Christie, 1980). This greatly affects the inferred age of the top of U1a, which is taken as the age of onset of the basin. For instance, taking a decompacted thickness of 180 m and assuming an average sedimentation rate of 0.05 mm/year, the top of U1a is 1.7 Ma old. In summary, age attribution is poorly constrained because of several uncertainties, and in turn this undermines the inferred rates of fault throw and fault propagation.
Under-Explored Tectonic Issues
Some issues in MTB interpretation are relevant for the tectonics of the Calabrian accretionary wedge (CAW) and should have deserved more attention.
MTB say that their interpretation agrees with that of Dellong et al., 2018, apart from some “essential differences.” Dellong et al. present refraction data that do not directly support the location of a STEP fault; they argue that the AFS is more likely than the Ionian Fault system as a STEP fault, following the work of Gutscher et al. (2016); Gutscher et al. (2017). Gutscher et al. suggest that the SSTBs are originated by strike-slip faults directly linked to the lithospheric tear, and this differs from the interpretation of MTB, where the normal faults affecting the SSTB are decoupled from the normal faults offsetting the basement. Moreover, F4 is much more to the north-east with respect to the AFS defined by Gutscher et al., which is less wide (Figure 1). To sum up, the width of the AFS, the nature of basement faults, and the origin of the SSTB are different from what described by Gutscher et al. The implications of these major differences have not been discussed in any extent.
The debated occurrence of serpentinite diapirism in the western CAW has been suggested by Polonia et al. (2017). MTB map some diapirs which are in the same position as those of Polonia et al. (Figure 1). Although this issue is relevant for the tectonics of the CAW, MTB do not comment on it, nor they describe these diapirs in any detail. It would be interesting to know whether the diapirs root into the lower plate (as inferred by Polonia et al.) or just develop within the AW.
Natural Hazard Implications
The decoupling between the deep AFS and the faults bounding the SSTBs implies that the AFS has little if any capability to generate tsunamis, unlike what suggested by some authors (e.g., Polonia et al., 2012; Gutscher et al., 2016). On the other hand, it strengthens the proposal of Argnani et al. (2012) that the earthquake and tsunami of 1693 originated along the Malta Escarpment fault system (Figure 1, inset).
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