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Dear Editor, the manuscript by Weismiller et al., is focused on studying the geometry
of the Icelandic rift related faults by means of high-resolution images (mainly drone
images). By using their very nice dataset, they aim at classifying the faults according
to their geometry (e.g. presence or absence of a tilted block in the hanging wall) and the
R value (ratio between the opening with and the vertical offset). The main outcome is
that all different fault geometries are not due to a different origin (which is not clarified
in the text) but represent structural endmembers of a continuum in the evolution of
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the faults or fissures. | suggest the publication of this manuscript after some minor
revisions. Below are my suggestions.

Reply: We thank Reviewer #2 for his careful and detailed comments, almost all of
which have been accommodated in the new version of the manuscript.

Page 2, lines 8-9: | believe that in this case the “Campi Flegrei” example is not a very
good one. Those you reported here- such as Icelandic and East African Rift - are the
best examples of MDF that form on a rift, along the fissure swarm. As for the Hawaii
example, | believe you are referring to the Koae Fault Zone on Kilauea that is also
belonging to a huge rift zone affecting the whole volcano and related to the extension
and dike intrusions related to the flank seaward motion. The fault observed on Campi
Flegrei does not show such a clear relationship with a rift zone and most of deformation
is mostly due to the caldera collapse and the interaction with the Appennines structural
trend. Here | suggest to remove the Campi Flegrei citation. If you want to see a good
example of MDF related to the caldera collapse (and not directly to the rifting activity) |
suggest you to have a look at Askja caldera in Iceland (Trippanera et al., 2018, Bulletin
of Volcanology).

Reply: This is a really good point we agree with. We have removed the Campi Flegrei
citation accordingly. Also, thanks for pointing us to Trippanera et al., 2018, this is an
interesting publication and might be useful for us in the future.

Page 2, line 14: | think that here and elsewhere citations should be listed in temporal
and not in alphabetical order.

Reply: We have used the Zotero plugin with the CSL Style provided by Coperni-
cus on their website for the manuscript preparation. Our reference style should
be in line with the Copernicus publication guidelines for authors: https://www.solid-
earth.net/for_authors/manuscript_preparation.html. Therefore, we did not change the
order of the authors.
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Page 2, line 29: | believe that it would be probably better to invert the sequence of Fig.
1 and 2.

Reply: We agree with this point. However, we have merged sections 1.1 and 1.3
according to the other review. Fig. 1 showing the MDF remains on position 1, as we
are now explaining MDF in general first, followed by the geological background section
with the map in Fig. 2.

Page 2, line 30: “Maximum horizontal stresses..” Why you refer to the maximum
horizontal stress instead of the minimum one as usual (that can be easily related to
GPS vectors)?

Reply: We used the max. horizontal stresses as presented in Ziegler et al. 2016,
because the orientation matches the faults strike and we did not deal with GPS vectors.
We now adjusted it to Minimum horizontal stresses, as suggested, because we believe
this makes it easier for the reader to understand the setting. The orientations in the
following sentences have been adjusting accordingly.

Page 4, line 27: Please cite Fig. 2a, b at the end of the first sentence.
Reply: We have cited the figure at the end of the sentence.

Page 5, line 2: | would remove the words “remote sensing” here. In this case “remote
sensing” is clearly referred to satellite images but then later at lines 8 and 10 this is
referred to aerial images, therefore it is a bit misleading.

Reply: We agree and removed “remote sensing” from the sentence.

Page 5, line 11: Gudmundsson et al., 1992 is about the 1991 Hekla eruption not the
2000 eruption. Please adjust the sentence accordingly.

Reply: Absolutely, we have adjusted the sentence by also referring to the 1991 erup-
tion.

Page 5, line 18: Did you use aerial images to make Sfm-DEMs? Please spell Sfm the
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first time you use it in the manuscript.

Reply: Yes, we used aerial images we have captured with our unmanned aerial vehi-
cles. Sfm is now written out.

Page 5, line 22: “.. .aid the mapping of faults and joints...” On this topic, | suggest to
check also Trippanera et al., 2019 (Frontiers, Structural Geology and Tectonics).

Reply: Thanks for pointing us towards this publication. It was just published after
we submitted the initial manuscript. We have added Trippanera et al. 2019 to our
references.

Page 6, lines 3-4: “The photographs were sorted according to associated survey areas
and reduced to only use sharp photographs with good image quality” This sentence
could be deleted.

Reply: As the sentence explains a self-evident procedure, we have removed it.

Page 6, line 16: “.. .significant error. ..” Could you indicate what is a significant error for
you? (e.g. < 0.5 m)

Reply: We were referring to a significant error in the sense of an error we can identify
with the given datasets with different resolutions (Our UAV-DEMS and TanDEM-X).
As our resolution is much finer, we were not able to identify a horizontal mismatch
with TanDEM-X or other satellite data, therefore we assume the horizontal error is in
the same order of magnitude as our onboard GPS receiver. This is addressed in the
preceding sentences. We have adjusted the sentence and added a following one to
make this clearer in the manuscript.

Page 6, lines 25-26: “.. .With a mapping accuracy of a few mm in the DEM and ortho-
mosaic at a 1:100 scale, the mapping error is in the same order of magnitude as our
spatial resolution...” This is unclear. Please, revise it.

Reply: We have rewritten the sentence to make clear that we are referring to the man-
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ual mapping accuracy in our UAV-data in GIS, where we are interpreting the fractures
at a mm scale on the screen which represents a true scale of a few centimeters in the
outcrop.

Page 6, line 27: “DF” You used MDF earlier. Please use MDF or spell it if you intend
something different.

Reply: Dilatant Faults (DF) is meant to be a general term of faults with a (also small)
dilatancy, while MDF is referring to DF that have a large dilatancy in the range of several
tens of meters. DF is now written out in the sentence.

Page 7, sections 2.3.1 and 2.3.2 could be merged

Reply: We agree and have merged the sections into one, as they are dealing with
similar methods.

Page 8, lines 17 to 19: from “The combination...” to “...during the processing.” These
lines should go in the “methods” section.

Reply: We agree, the lines have been moved to the methods.

Page 8, lines 22 to 25: from “To simplify...” to “...above (Fig. 7-11).” These lines should
go in the “captions” section.

Reply: We agree, the lines have been moved to the caption of Fig. 7.

Page 8, line 28: what do you mean for “maximum elevation difference”? Is it the
difference between the highest and the lowest points? Please, make sure the reader
does not understand that 44 m is the maximum fault throw.

Reply: We are indeed referring to the highest and the lowest points in the model. This
is also addressed in section 2.2, we have added a sentence to make it clear as well in
this line.

Page 8, line 23 “scanline count” What do you mean with this?
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Reply: The scanlines to measure the opening width have been created in 1 m intervals.
Therefore, the counter of each scanline also represents its position along strike in m.
We have removed “scanline count” in this line, as it is rather confusing instead of adding
valuable information here.

Page 9, lines 4-5: how is the cross-section geometry in the segments i —ii —iii? Both
footwall and hanging wall are flat (it seems like this from the DEM)?

Reply: The surface is rather smooth and the DEM not very broad in this direction. Due
to the larger N-S elevation difference, the E-W slope is not well visible. This issue is
addressed later in Section 4 Asbyrgi, where we used the TanDEM-X tiles to identify this
tilt and aid our interpretation.

Page 9, line 16: | believe you should describe the cross-section geometry of the fault
before talking about TB vs opening. E.g. why not showing the variation of the tilt angle
of the TB in the bottom diagram (Fig. 8) Do you have any idea about the relationship
between the main fault and the fissures (in the DEM of Fig. 8) that seem to be oblique
to the main fault?

Reply: We agree, that it is better to describe the cross section geometry first. Tilt angles
of the TB are not reviewed in detail, as they are part of Kettermann et al. 2019. The
fissures on the hanging wall are most likely related to diking, and might be eruptive
fissures linked to the young lava flow in the south. But we cannot verify this at the
current state, as our focus in field was the main fault. We have added a line about the
hanging wall geometry first.

Page 9, line 17: do you mean that the larger openings are associated with tilted hanging
walls? If yes, | suggest to not use the word “slope” here and in line 18 but to directly
refer to the tilt of the hanging wall (or TB).

Reply: Yes, this is what we meant. We did not use the terminology TB here, to not
interpret the structures in the result section, but rather give an objective description
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of the DEM. We have replaced the “slopes” with “tilted hanging walls”, and added the
assumption, that these are most likely TB.

Page 9, line 22-23: “Further trends of dipping surfaces are located on the hanging
wall..” Do you mean the dip of the TB? It is not clear. It is better to describe the cross
section geometry in one or more point, if different.

Reply: We are referring to the TB. The sentenced has been rephrased to make this
clearer.

Page 9, line 26: “...bending ca. ...further north.” How far are you from the intersection
with the Husavik — Flatey fault?

Reply: Ca. 10 km south of the southern part of the Husavik-Flatey transform zone as
mapped in Bonali et al. 2019. Later in section 4 we interpret the decreasing opening-
width observed at the fault segment as result from obliquity, possibly due to the prox-
imity to the Husavik-Flatey transform zone.

Page 10, lines 2-3: “since a horizontal hanging wall is not covered in the north and the
south at the TBs” Unclear

Reply: We intended to describe that measurements of vertical offset can only be per-
formed on top of the tilted hanging walls in those regions, and not the flat hanging wall
surface which is without the influence of TB. Therefore, measurements of vertical offset
will be underestimated. We changed the sentence to make this clearer.

Page 11, lines 8-9: Probably between Vogar and the other rift systems, there should
be a difference in the opening direction. Do you have any info about this?

Reply: This is correct, as Vogar is located on the Reykjanes Peninsula where the
stress field has a different orientation than e.g. the North Volcanic Zone. However,
for our classification the opening direction is less important, as we are focusing on the
general fracture geometries and not regional tectonics. The influence of stress field
orientation and obliquity has previously been addressed in von Hagke et al., 2019.
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Page 11, line 12: You should recall figure 12a before 12b in the text.

Reply: Of course. We have changed the fissures section with the dilatant faults section,
now (a) is mentioned before (b). However, (c) is now mentioned before (b) in the text,
but we would like to keep this order as the two special types of Dilitant Faults are easier
to compare when on top of each other in the figure due to their similarities.

Page 15, line 26: “The difference is a result of our definition for the cutoff of vertical
offset (2 m)” This is a bit unclear.

Reply: We are referring to the different endmember-classification of the measurements,
which is caused by our definition of fissures. We have added a few lines to explain this
with more in detail.

Page 16, lines 3 (“...mapping error...”) and 10 (“...vertical offset are underestimated...”):
Can you quantify the range of the errors for the vertical offset?

Reply: The first part (mapping error) is dealing with the influence of the vegetation
and soil cover in the measurements in the DEM. These circumstances are addressed
previously and more detailed in section 2.3.2 and Fig. 5. We are now referring the
reader towards these sections, to make it more clear. The error in vertical offset in the
Theistareykir S DEM is now estimated at 5 m and further explained. The estimation is
derived from the measurements taken on the central part of the hanging wall without
the influence of the surrounding TBs.

Page 16, lines 11 to 13: “Overlaps of DF and TB....no clear boundary is visible.” |
believe that a block with a dip value A5 _ cannot be classified as a TB in any case.
Perhaps, there is an opening (or R value) threshold after which only TB develops and
below this threshold one can have both DF and TB.

Reply: Indeed, a tilt less than ca. 5° is too subtle to be reliably classified as a TB.
For young faults with small vertical offsets, the TB might be immature and therefore
only slightly tilted, until the rotation becomes more apparent with accumulating vertical
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offset. The transition from tilted hanging wall to the horizontal can be very smooth,
resulting in the overlapping zone of the two endmembers. We have added a short
example at the end of the sentence to make this more comprehensible for the reader.

Page 16, lines 29-30: “This is because vertical offset is less influenced by surface
structures as the opening width and measured outside the influence area of TB.” Not
clear

Reply: The vertical offset is mainly affected by the geometry of the basement fault,
while the opening width is heavily altered by e.g. erosion. We have added a more
detailed explanation in the following lines.

Page 17, line 23: What is the meaning of “al.st.”?

Reply: “Along strike”, initially introduced in the results sections. We have now replaced
the abbreviation with the written out words in this line, as the abbreviation was previ-
ously defined for use in the results section, where it had to be used more frequently.

Page 17, line 32: Do you mean the location of drone surveys along the fault are spot-
ted?

Reply: No, this line is about the measurements in the DEM. They are only taken at
single points within a defined interval of 1 m, therefore, transitions smaller than this
interval appear as jumps in our plot instead of continuous transitions. This is further
explained in Supplement 6 as referred to in the prior lines. We have added a sentence
to shorty explain it in this section as well.

Figure 1: It could be better if you indicate the footwall and the hanging wall in each
figure.

Reply: This is a good suggestion, we have added indicators for the hanging wall and
footwall in each image.

Figure 8 and elsewhere: | suggest to indicate the foot wall and the hanging wall in the
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DEM, for a more immediate understanding of the figure.

Reply: Hanging wall and footwall are already indicated by the color code of the eleva-
tion measurements, as explained in the respective legends of the figures.

Figures 13 to 16: it could be nice to have also a topographic profile across the main
features.

Reply: We agree, that this would be a nice addition. However, this would further con-
tribute to our already high number of figures, which has been criticized by the other
reviewer. Therefore, we abstain from adding the profiles, as they can also be inferred
by the reader from the color coded elevations in the figures.

Figure 22: It would be useful to add a background reference (e.g. a light gray box) for
the expected R values.

Reply: This is a good suggestion how to increase the information content of the figure.
We have added a grey box indicating the R(70)-R(60) range.
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