
Solid Earth Discuss., editor comment EC1
https://doi.org/10.5194/se-2021-55-EC1, 2021
© Author(s) 2021. This work is distributed under
the Creative Commons Attribution 4.0 License.

Editor's Comments on se-2021-55
M. R. Handy (Editor)

Editor comment on "3D crustal structure of the Ligurian Basin revealed by surface wave
tomography using ocean bottom seismometer data" by Felix N. Wolf et al., Solid Earth
Discuss., https://doi.org/10.5194/se-2021-55-EC1, 2021

Editor’s comments (EC)

The reviewers agree that the new 3-D images of the crust and upper mantle beneath the
Liguria Sea make this manuscript a potentially valuable contribution. The target area is a
key pat of the Alpine orogen, where Oligo-Miocene spreading is superposed at a high
angle to the Alpine Front exposed on opposing continental margins of Europe and Corsica.
The authors use their new results to take on two major challenges: (1) determine whether
or not ocean-floor spreading occurred in the Liguria Sea; (2) find the submarine trace of
the Alpine Front.

Most of the text deals with methodological aspects of imaging with ambient noise
tomography. Reviewer 1 states that more information and clarity are needed for the
resolution and interpretation sections of the text. The reviewer recommends further
resolution tests to determine whether the features discussed are resolvable, both laterally
and in-depth, especially for the teleseismic dataset and periods >20s. The analysis of
depth sensitivity and resolution should be improved and then discussed in greater detail.

Both reviewers agree that the interpretation (Chapt 5) should be written more clearly,
especially in light of the limitations of the method employed here. Reviewer 1 points out
that the use of surface waves as a direct measure for Moho depth is problematic due to
their broad depth sensitivity. It is recommended that these indirect measures be
combined with other methods (previously published or accessible from AlpArray studies)
to provide better constraints on Moho depth (e.g., receiver functions). Reviewer 2 asks for
a more thorough consideration of the implications of the 3-D images. This reviewer also
makes many valuable suggestions on how to clarify the text. And the figures; these
should be considered when revising the manuscript.

I have added comments of my own in the form of text annotations. Here are some of the
more important ones: (1) Please define what you mean by Alpine Front, a term used
several times in the text. In the discussion section, you seem to equate it with the
presence or absence of a slab, which is confusing. An orogenic front is marked at the
surface by the most external thrust of an orogen. A slab may be related to an orogenic
front, but may also be correlated with a suture, marked at the surface by ophiolites within
an orogen. These features should be distinguished; (2) It would be useful to have a brief
discussion of what change in geophysical properties are expected across the Alpine front.
If the front affects just crust, I would not expect to see it with seismological methods



based on surface waves. However, if you are referring to the Alpine suture (which I think
is what you mean), then you might image this with low period waves near the surface; (3)
The observation of high velocities at or near the Ligurian basin axis deserves more
discussion. If you can rule out serpentinites along the basin axis, then what do the high
velocities there tell us? Are they due to oceanic crust (consistent with the idea of limited
sea-floor spreading) or do they reflect mantle exhumation (consistent with a scenario of
non-volcanic rifting and/or an ultra-slow spreading ridge). Finally, it would help to have a
summary block diagram to render the overall structure of the Ligurian Basin and Alpine
front easier to visualize for general (non-geophysical) readers.

Regarding form:

The abstract should conclude with a better statement of the tectonic implications of the
work. In particular, the final sentence should be rephrased to clarify how separation of the
SW and NE Ligurian Basin is related to the promoted prolongation (do you mean
southward continuation?) of the Alpine front.

Several references are incomplete, a few are missing entirely (see my annotations).

The English is passable, but should be checked for grammar and semantics by a native
speaker. Several sentences are not understandable (e.g., final sentence of the abstract).

I look forward to reading the corrected version of the text!

 

Mark Handy, editor

 

Please also note the supplement to this comment: 
https://se.copernicus.org/preprints/se-2021-55/se-2021-55-EC1-supplement.pdf
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