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General Comments:

The reviewed paper shows the results of the tomographic inversion of P- and S-
wave traveltimes in the Gulf of Aqaba. I really think that the results presented in this
manuscript are very interesting, providing new valuable information to understand the
structure beneath the Gulf of Aqaba and the geodynamics implications derived from
that. For this reason I think that this manuscript is clearly within the scope of SE.
Nevertheless, the present manuscript needs of major revisions to be suitable of being
published in this journal. First of all the manuscript has a problem of organization be-
cause is not following the standard structure of a scientific paper. The different sections
do not contain what it should be expected. A clear example is the Introduction that it is
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a mixing of Introduction, general knowledge and geological setting. But sections such
as the Results or the Discussion are also very confusing and they need a hard work
to make them suitable for publication. Another issue to considerer (in some point it is
related with the organization problems) is to clearly state which is the main purpose
of the presented work. This is really important because this is the reason why the au-
thors are written the paper. Obviously, if it is clear the paper is easier to organize. In
any case, all these issues will be addressed in more detail in the Specific comments.
In spite of these general comments I really encourage to the authors to work in this
manuscript because I think that the results contained on it are a significant contribution
of the knowledge of the study area.

Specific Comments:

In my opinion the paper needs a new organization that it will make more readable. For
this reason I will focus my comments in every section.

Abstract: this part of the manuscript needs to be rewritten. The abstract should in-
clude the purpose of the investigation (at the beginning), the methods used, the major
findings and finally a brief summary of the interpretations and the conclusions. In my
opinion, in this abstract the purpose of the work is not clear (only a description of the
area is done), and the interpretation and conclusion (a brief summary) are missing.

Introduction: This part of the paper is really confusing and needs a hard work. An
introduction should content three main parts: i) a general context of the problem that
will be addressed in the paper including a summary of the existing knowledge and the
current situation. ii) state the purpose of the work and iii) a brief explanation of your
approach and what you can obtain from it to provide a solution to the problem. This is
not accomplished at all in the Introduction of this manuscript.

The first problem is that the Introduction includes a mixing of Geological Setting and
Introduction that should be fixed. Move all the significant (important according to the
problem presented in the manuscript) geology that helps to understand the study area
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to a new section. This will make a huge difference that it will help the reader to follow
the manuscript.

After moving the geology to a new section the Introduction should have more fluency.
The structure should move from general information and focusing down to the spe-
cific problem the authors studied. For example, the first paragraph of the Introduction
(L23-L34) is an example of that. It is just a description of several features: seismicity,
evidences of tectonic processes because of the bathymetry and sedimentation rates.
How are they related to the problem described in the manuscript? What is it relevant
for your study?

Another important thing observed in the Introduction is to clearly point out who is the
author of the statements presented there. For example (between L70-L74), in the
description of the Figure 2 several statements are done: “left-lateral displacement and
the rotation”. Where is this information coming from? Garfunkel, 1981 or Eyal et al,
1981? Or is coming from other source?

This fact is also observed between L76-L81 talking about the pull-apart mechanism.
Which is the source used? The bibliographic quotes should be located in the right
place to support the statements done in the Introduction. (NOTE: remember that this
a comment about the Introduction but probably this paragraph should be in Geological
Setting if this is considered for the authors).

The last paragraph in the Introduction is the first place where the authors clearly states
why they are doing all this work. Basically it consists of filling the gap between the
crustal and upper mantle studies. This should be clear from the beginning (Abstract
and Introduction) and it is not.

Geological Setting:

All the information regarding to the geological context, regional and local, should be
moved to this new section.
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Data and Algorithm:

This section is pretty fine but several issues should be addressed:

L122-L124: The authors state that the events coming from different catalogues were
merged into one catalogue list. Is this a direct merging or is there any data quality con-
trol? If I correctly understand the authors are using existing arrival times and they don’t
carry out new picking. So I don’t know if the confidence of the travel times coming from
different catalogues should be taken into account. I think that more information about
that should be included. Are both catalogues using different stations? Why are the au-
thors giving priority to ENSN for the same event? Are the stations presented in Figure
3 from ENSN, ISC or both? A few sentences explaining that should be necessary.

A figure including example of the data and the quality of the picks used in the inversion
could be interesting. In the manuscript the authors describe that the low magnitude of
the earthquakes used and the sparse seismic network used provided a limited num-
ber of picks for every event. This is a good reason to show examples of the data to
demonstrate their quality.

L124-131: In this part of the section, the authors explain the data base used in this
manuscript. It seems that the same data set used in the Gulf of Suez study is the one
used in this work. They claim that only 53 (of almost 300 stations) are located in the
area of interest but it seems that they used other stations outside the area during the
inversion. This is clear in Figure 4 where the ray paths are plotted. Taking into account
that it will be great to see all the stations used in this study that maybe can help to
understand why they were used. A figure including all the stations and the study area
will be much better. The other question is to understand what “marginal effects” really
means. Do you need better azimuthal coverage for event location? Including stations
out of the study area allow you to use seismic events with less than 6 picks? This part
needs more information.

L137-139: To remove the outliers, the authors use absolute residuals of 1.5 and 2.0
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seconds. Is it a standard criterion established/used elsewhere? If it is not, could you
explain a little bit more why you are using these values?

Table1: This table is really confusing. Most of the parameters are not relevant and diffi-
cult to understand their meaning and how significant are those values for the inversion.
Keep the relevant values.

L165-174: The selection of the initial 1D P-wave velocity model and the Vp/Vs ratio is
not clear. Several questions should be addressed in this part of the manuscript. The
choice of an appropriate initial model is pretty important to obtain the right relocation of
the events and obviously the best final 3D velocity model. Reading the text is unclear
which criterion is used to build the initial model and the Vp/Vs ratio. The authors state
that they used a trial method to find the best initial method. How are they building
these models? Are they using previous information? How many initial models are
used? How do the authors modify the different models tested? Furthermore, looking
at the final velocity models and the variability of the crustal thickness it seems to me
that the use of only 1D model for all the area can condition all the results. Is it possible
to build more sophisticated initial models (2D for example) to account for lateral crustal
thickness variation? Is it possible to estimate the robustness of the final model in
relation to the chosen initial model?

Table 2: Is this table necessary? Maybe a figure showing all the initial models used
and the chosen one, including the parameters that reveal this model as the best one,
will give more information about the initial model building.

Results:

This section also needs a new organization. The checkerboard tests could be included
in a separated section, something like Resolution tests. Two figures of the paper are
dedicated to synthetic tests so probably a section should be necessary.

Several comments about the checkerboard tests:
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Which is the unperturbed velocity model used to create the synthetic travel times? Is
the tomographic inversion using the same initial 1D model and Vp/Vs ratio? I guess so.

About the horizontal resolution test I have several comments. First of all, this is a results
section so what we expect is a more detailed description of the obtained images. For
the horizontal sections only one sentence (L195-197) is used to explain the checker-
board tests. You need a more description of what you see in the sections. Did you try
other size cells? If 50x50 km is the smaller one that it is offering a nice result? Which
is the implication of that in the anomalies interpretation? What is happening at 50 km?
I guess that at this depth you are not retrieving the data so this is the reason you are
presenting only sections from 10 to 40 km. Use that to introduce the explanation of the
results observed at different depths and remove the sentence “The reconstruction of
this model is presented at four depths level”. This should be a sentence for the figure
caption.

The same comments can be applied for the vertical resolution tests. Most of the para-
graph is used to explain how the checkerboard tests are created and plotted and only
a few sentences to explain the results and their implications over the results. Further-
more, in L202-205, the explanation of the vertical resolution tests is pretty unclear. The
text: “The presented results were obtained from the reconstruction of . . . 4th sections
were defined” is very confusing. This part should be rewritten to clearly understand
what the authors exactly did.

Moving to the description of the traveltime inversion, several issues need to be ad-
dressed:

The description of the Results is very poor and probably some of the information in
Discussion should be here. In this section you should describe objectively your key
results in a logical sequence, without interpretation and supporting your comments
with the figures. The Results section should show the evidences needed to answer the
questions that you are trying to investigate in this work and they will be interpreted in
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the Discussion section. This is not done in this section.

The authors should introduce how they are presenting the results and why they are pre-
senting in this way (anomaly maps, absolute values, the vertical sections, the colour
scale used to make easy the correlation with geological features, etc . . .) In this descrip-
tion the information should appear in a coherent sequence and not just a sequence of
sentences without any connection that are basically a description of a figure (should
be in figure caption) or sentence ponting out what is plotted in a figure. An example of
that is the text from L220-228. The figures are complements to understand what the
authors are explaining in the text.

After that the authors should describe the results observed. They should prepare the
reader for the interpretation and discussion. It is important to point out what is relevant
in the results but from a objective point of view. This should be the Results section.
This is not achieved in this manuscript. For example, in the paragraph between L220-
224 the authors describe how they plot the figure (much of this information could be in
the figure caption) and nothing is explained about the Figure 7. What do we see in this
figure? Why are you not plotting this figure in absolute values? You need to describe
the main features that they will give you the support in the Discussion section.

In this section is very important to support the text with a figure quote. For example,
if the authors are talking about one figure it should be easy for the reader to know
which figure they are referring to. The question is make easy to the reader to follow the
description of the Results.

L236-240: The last paragraph is unnecessary. The authors should talk about the sim-
ilarities and differences of two velocity models and what they mean related to the ob-
jectives proposed in this work. If the results are presented in a manuscript it means
that objective parameters related to the inversion are assuring the quality of the final
models (convergence, checkerboard tests, ...). They cannot use this argument (at least
not in the paper) as a robustness test of the model.
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Discussion:

The Discussion is a complete mess. Obviously the lack of a good description of the
Results makes really difficult to build a logical sequence in the interpretation and dis-
cussion of the results. The authors should use the Results section to show the main
features observed in the velocity models, focusing in those that are relevant to address
their objectives. When all the features are well described to the reader they should give
an interpretation of all of them according to the objectives described in the Introduction.
That means that every relevant feature observed need to be explained, if it’s possible
(if not it has also to be explained) providing a general picture of the study area to derive
geological, geodynamic or tectonic implications. Furthermore these implications need
to be based in facts or at least in hypothesis that can be supported by other authors
or similar works. For example, in L261-264 petrophysical hypothesis are proposed but
any explanation for that is given. Any reference to seismic velocities expected for these
petrologies (at this depths and geological context) or reference to other works in similar
geodynamic context. The Discussion needs to be rewritten.

In addition, the discussion of the results need to be clearly supported by the figures. In
most of the Discussion the references to the figures are completely missing. There are
plenty of reference to the horizontal sections, vertical sections, absolute velocity, 30 km
section, . . . but the figure number is not there. In this way, it is impossible to follow the
Discussion and objectively appreciate the implications of the results presented in this
paper to the knowledge of the study area.

Conclusion:

In my opinion, Conclusion section contains a lot of information that should be in Dis-
cussion. It is the only section in the manuscript that finally provide to the reader of a
clear description of the objectives and how this work is trying to provide solutions to
them. The authors should follow this to reorganize the paper.

Technical corrections:
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L93: Author name is different in the reference list and the text. It should be Ginzburg if
I’m not wrong. In this line is written Ginsburg

L76: Add the reference to which plot: “In this plot” (Figure 2) or use “In Figure 2” instead
of. The text must be clear to the reader.

L112: In the Abstract and Data and Algorithm section two different sources for the data
set used in the manuscript are meant: ENSN and ISC. In this line only the first one is
used

L118: Change “from seismicity” and use, for example, “seismic events”

L142-143: Add bibliographic references about other tomographic studies using LOTOS
code

L150-151: Remove this sentence: “The distribution of the parametrization nodes, to-
gether ...”. This is the description of the figure and it is located in the figure caption.
Within the text, the reference to a figure is just to support the text. It is not necessary
to include a sentence describing the figure.

L161-162: Remove the sentence: “Values of the main parameters used . . . “ for he
same reason that the previous comment.

L215: Which is the value of the picking accuracy reported by ENSN? If you know the
value it will be great to compare with the residuals reduction.

L220-224: This paragraph should be rewritten and included in a more exhaustive de-
scription of how the velocity are plotted and why they are plotted in this way. The
paragraph, in the way is written, seems more a figure caption than a Results descrip-
tion.

L225-228: This should be written together with the description of how the velocity
models are presented in this manuscript. If the authors are using this colour scale in
order to make easy the correlation with geological features you should clearly explain
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that.

L243-244: Again, do not present what is in the figure. Talk about the horizontal sections
and support that with the reference to Figure 7. The same for the other figures.

Figures:

Something observed in most of the maps is the lack of a scale (distance). I know that
the maps are geographically referenced but it could help.

Figure 1. The authors refer to this figure talking about the depths reached for the Gulf
Aqaba sea floor. If this information is relevant and they are using the colors to identify
different depths in the figure, a color scale should be included.

Figure 3. I referred to this figure early in my comments. In my opinion all the stations
used in the inversion should be included with a label (different icon used of color) for
the different Institutions instruments. The study area should be indicated within this
more general location map. A legend indicating this information will be also useful.

Figure 6. The orientation of the profiles should be included in both corners of every
section. We don’t have a location map for them so we need to know how they are
oriented.

Figure 8 and 9. The same for this figure. The orientation of the sections should be also
in the sections.

Figure 10. Legend for the structural features presented in this figure.

Interactive comment on Solid Earth Discuss., doi:10.5194/se-2016-2, 2016.
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