Review #1 Anonvmous

[[ This manuscript reconstructs the recent evolution of Fire Island barrier islands,
determining the main processes responsible for their past (century scale) evolution, with the
objective of demonstrating how managed barrier islands evolve in a totally different manner
than natural barriers to finally discuss the current and future implications to barrier
resilience or barrier capability to adapt to sea-level rise. The present work shows a good
example of how human strategies applied to dynamic coastal systems may impact provoking
shifts in barrier morphological state and even changing the main controlling processes.
Despite of the interest of this topic, I find it difficult to understand what is new from this
work, not only in relation to the concepts or ideas, but also in relation to the data and the
actual temporal reconstruction. According with the cited references a good amount of work
has been already done in this area, which already stated the importance of the inlets to their
evolution as well as of human management activities. In fact, previous works have already
discussed the “problem” of managed barrier islands in relation to morphological adaptation
treating them as coupled Human-Landscape systems (e.g., McNamara and Lazarus, 2018).

1l

+ We are happy to see that the work convincingly demonstrates that Fire Island is a heavily altered
system. Although there is evidence of this at Fire Island in existing literature, it has not been
synthesized (or combined with modern data) in a way that conclusively shows this until now. We
note that one of the major reconstructions of Fire Island’s evolution by Clark (1986) suggested
Fire Island was actually relatively stable prior to the late 18" and 19" centuries. We demonstrate
that this is not true—Clark’s dataset focused on the eastern half of the island, while we fill in the
study gap that has historically existed in the west, determining the timing and nature of
morphologic changes suspected in but not clearly supported by previous studies. In terms of
implications, although the “problem” of managed barriers in relation to morphological adaptation
is not new (in the U.S., this stretches back to the 1970s with Dolan et al.’s studies in the Outer
Banks), there remain emerging concepts to explore. Most notable is the concept of “geomorphic
capital” and its effects on both short- and long-term resilience (Mariotti and Hein, 2022). In this
respect, not a lot of work has been done to show where geomorphic capital is important, or to
quantify its effects—to explore the latter, we must first explore the former.

[[ In this regard, I would recommend the authors to more clearly state what is new from
their work, both in terms of data and ideas. Regarding the second, the authors made a big
effort to discuss the implications of this human induced steady-state, however, this is not a
new idea, so I would recommend to better frame their point. In fact, in subsection 5.3 known
facts have a greater weight than the unknown ones. After reading it, one gets the idea that
the authors already know how the island is going to respond, by eroding the dune and
drowning the backbarrier, so it would help if the unknowns are more clearly presented. I
wonder if this expected evolution will result even if human attempts to hold the line continue
over time or do the authors expect that after investing on managing the islands the strategy
will radically shift? Did the authors consider the possible contribution of “blowover” sands
to maintain the island platform? Figure 9 shows how this process may have had an impact
in the recent past. I also find interesting the idea that a high dune adds short-term resistance



(one of the dimensions of resilience following Kombiadou et al. 2019) but will enhance retreat
in the long-term. Could the authors extend a bit further on that in terms of resilience? |]

+ It is apparent from this section of the reviewer’s comments that some of the concepts we go
through in the paper were not clear enough, so we make some changes to emphasize these points
throughout. Specifically, we reiterate in the Introduction that we collect new data and synthesize
existing science to form a complete picture of Fire Island’s evolution, with a focus on the central-
western part of the island, where age control and stratigraphy were lacking. Additionally, we
explicitly point out the importance of this type of study in evaluating the impacts of geomorphic
capital.

Regarding the unknowns, we now emphasize that while we can reasonably guess how the island
could evolve, there is a lot we do not know, specifically in terms of how fast these changes could
progress, or if it is possible to focus management efforts to mitigate them (at least over the short
term). We reiterate that one of the purposes of this study is to highlight the particulars of Fire
Island’s present state in the context of past morphologic change, providing a basis for forward
modeling.

Addressing the discussion of resilience, the contribution of “blowover” would absolutely have an
impact on geomorphic capital, which in turn would alter both the short- and long-term resilience
of the island. We would argue that the blowover constitutes the rear flank of the dune and is
indicative of the amalgamation of the large primary foredune with relict ridges in the rear. Thus,
this would be synonymous with the large, aggrading foredune that we note throughout the modern
system. In the results, we adjust the description of the amalgamation to make this point more
clearly: “The modern foredune is amalgamated against the most seaward relict ridge and partly
amalgamated with the second line of relict dunes through blowover deposition.” We agree that, in
terms of dimensions of resilience, this can be explained more clearly, and we make some
modifications to reference definitions in Kombiadou et al. and another work suggested by the
second reviewer (see: Masselink and Lazarus, 2019).

*#*Specific, significant updates to text™***
## 1% paragraph of Introduction extended to include a primer on resilience:

“Here, we describe morphologic resilience as the capacity of the coastal landscape to maintain the
distribution and character of its subaerial ecomorphological features through time (Masselink and
Lazarus, 2019), with state shifts comprising threshold changes in system morphology that cannot
be easily recovered to a previous configuration (Kombiadou et al., 2019).”

## 3" paragraph of Discussion Section 5.3 also modified to include a reference to Kombiadou et
al., (2019):

“Loss of morphological resilience is likely to be exacerbated by reserves of naturally available
sediment in reaches of relict progradational dunes, which could enhance Fire Island’s short-term
resistance (see Kombiadou et al. 2019) against landward migration but ultimately increase the



island’s long-term committed retreat (Mariotti and Hein, 2022) and persistence in an eventual low-
elevation/transgressive state.”

## The last paragraph of the Background is modified and extended as follows to emphasize
resilience and geomorphic capital:

“Although reliable records indicate long-term barrier stability in central Fire Island, particularly in
Zone 11, other authors suspected this section of the barrier was much more dynamic prior to extant
historical observations (Leatherman and Allen, 1985; McCormick et al., 1984). Regardless of the
exact nature and temporal framework of its stability, the relative longevity of this section of the
barrier (Figure 2c/d; Zones II and III) suggests it contains a long-term, prehistoric
geomorphological record of past changes in sediment fluxes and environmental forcing that could
be used to develop a baseline of Fire Island’s natural morphologic variability and resilience. Based
on this assessment, we collected comprehensive geologic data from Zones II and III. Along with
similar data from adjacent areas of Zones I and IV, and combining our new data with past studies
and historical observations, we (1) determine the timing of relict ridge and beach formation in
Zones II and III, (2) identify the drivers of changes in sediment availability that influenced island
evolution, and (3) infer possible evolutionary pathways for Fire Island and other barriers in the
future. On the last point, the presence of relict ridge successions in central Fire Island also compels
us to consider the impacts that geomorphic capital might have in the future, especially since this
is an emerging area of concern that has been poorly described and quantified until recently (Hein
and Mariotti, 2022).”

## Finally, the 3™ paragraph of Introduction is also revised to emphasize the purpose of the study:

“Here, we use geomorphic mapping of active and remnant dune features at Fire Island, a semi-
natural barrier island in New York, USA, to gain insight into both natural and anthropogenic
drivers of barrier landscape change. Although Fire Island has been the subject of numerous field
investigations and modeling studies (Leatherman, 1985; Lentz and Hapke, 2011; Locker et al.,
2017; Schmelz and Psuty, 2022; Schwab et al., 2000; Schwab et al., 2014; Zeigler et al., 2022),
little is known about the island’s internal structure or the timing of its development, especially in
its central ~24 km. This presents a variety of issues for forward modeling and management
practices. Without a baseline of past morphologic variability, it is not clear what the natural
character and distribution of ecologies in the Fire Island system were prior to significant human
interference in the landscape, or what the most important drivers were in shaping the barrier.
Subsequently, it is not known how resilient the system was in the past, and whether the current
system reflects a significant morphologic state shift from a previous configuration or is currently
in transition to a new state. To fill the knowledge gap, we synthesize existing studies with historical
documentation of the island’s landscape and new geomorphic mapping to reveal locations where
significant records of morphologic change are preserved. Ground-penetrating radar investigations
coupled with coring and radiocarbon dating then provide chronological control and
paleoenvironmental information. Finally, combining this information, we reconstruct the evolution
of central Fire Island to understand differences between present and past morphologic states,
including how such differences could affect the system’s future resilience and the implications for
mesoscale behavior of barrier systems globally.”



[[ Regarding data, maybe include previous works only in the study area description and
discussion. This would reduce the length of the results section and likely make it less
descriptive. I would also recommend the authors to summarise the results from the dating
of so many samples and how they actually help to constrain or better built a chronology of
the area. In this line, I also recommend reorganising some of the results in this line, Figure 4
seems a chronological reconstruction rather than morphological, in fact the only
morphological elements are the lines stating the ridges and the likely position of inlets. If this
chronology uses the new dates, I would present it later and maybe to support of summarised
information from the dated samples. A morphological map of Watch Hill-Davis Park area
(Figure 6) is missing for the entire study area. This could include not only the difference
between relict and modern dunes, but maybe additional information on elevation as some of
the relict dunes seem to reach similar elevations as the modern dune (Figure 6). How do the
authors explain those high dunes? Are these common features? ||

+ Based on comments from another reviewer, we relabel the Results as “Results and
Interpretation” and briefly discuss this format in the Introduction. To make the radiocarbon results
easier to follow and compare with dates shown in Figures 4 and 15, we convert the conventional
radiocarbon ages to calendar years in both the text and Table 1. We note that Figure 4 is indeed a
‘morphochronological’ reconstruction, and we now make it more clear in the text and caption that
the dates provided in that figure are based on a synthesis of existing observations (we go over our
age control from cores later in the Results).

A morphological map of the entire study area would be a considerable effort to produce and would
create more results for an already very long results section. Such a level of detail is not needed
outside of the Davis Park-Watch Hill area since the morphology elsewhere is relatively less
complicated.

Regarding dune heights, we realize that figure 6 might give the impression that relict dunes are as
tall as the modern foredune, but for the most part, they are much smaller. Our elevation scale only
goes to 2 m specifically to bring out the details of the relict dunes. In reality, the true elevation of
the modern foredune exceeds 4 meters. We update the scale and caption of figure 6 to make this
clearer.

*#*Specific, significant updates to text™**

## We modify the first paragraph of the Method Section 3.1 to mention that we use
observation/mapping records from McCormick et al. (1984) and Strong (2018) in our
morphochronological interpretation:

“We first assessed central Fire Island’s geomorphology using lidar digital elevation models
(DEMs) from 2020 (U.S. Army Corps, 2021) and 2014 (Brenner et al., 2016), with additional
information about long-term geomorphic change derived from historical shorelines (see Allen et
al., 2002; Himmelstoss et al., 2010; and Terrano et al., 2020) and other observational/mapping
records (McCormick et al., 1984; Strong, 2018).”



## We specifically call out Figure 4 as a morphochronological map in the first sentence of Results
Section 4.1:

“Relict dune ridge structure in central Fire Island reveals an updrift-downdrift morphologic
dichotomy (see Figure 4 morphochronological map; compare b with c/d).”

## We amend the first sentence of the Figure 4 caption to explicitly state where chronological
control comes from:

“[...] with dates from historical observations (McCormick et al., 1984; Strong, 2018.”

[[ Regarding data interpretation, I suggest the authors to revisit some of their interpretations
from the GPR or explain better their interpretations, which I assume were done by the
authors. Were those based on modern analogues? If so, which is the typical elevation of the
transition between the dune and the beach? If the intention of the authors when using the
geophysical data is only to identify the direction of growth, then maybe I would avoid
including different type of environments as they might not be possible in some cases. In this
regard, I also missed some justification for the attribution of depositional environments to
the sediment cores. How the authors explain the accumulation of aeolian sediments close to
-2m when the GPR data and other cores seem to suggest that the transition between the dune
and the beach is around 0? What do the black lines in the interpreted panels of the
radargram mean? It is a bit confusing as the typical interpretation based on facies was not
applied here. ||

+ It appears there is confusion surrounding where the transition between the dune and beach should
be in the GPR profiles based on an absolute elevation relationship among cores. The reality is that
the elevation of the dune-beach interface has changed through time due to increasing sea level. For
example, in Core C2 we observe the dune-beach transition at around a meter and half below
NAVDS8 because these sediments were deposited more than 763 calendar years ago (690 years
BP recorded in C1), at a time when sea level was lower. The present rate of rise around Long
Island is about 3 mm/yr, but even using a slower rate of rise of 2 mm/yr would yield 1.6 meters of
sea level change over 800 years. We now explicitly call this out in the text. “The age of 690 yrs
BP at C3 implies that relict beaches and ridges landward of this location (e.g., at C1 and C2) are
even older. This interpretation is supported by the elevation of the C1/C2 beach-dune interface
near -1.5 m, which demonstrates that aeolian deposition occurred at a time when sea level was
lower than at present.”

Regarding the black lines in the radargrams, these merely highlight prominent reflections in the
presumed island platform (washover, beach, and inlet facies) and serve to inform the reader of the
orientation of strata. Captions have been amended to read as follows: “Black lines highlight
prominent reflections within and between presumed washover, beach, and inlet facies.”

Our interpretation of environment (where possible) is based on both observations of surface
morphology and lithology from cores, the latter of which is available through the provided assets;
see Data Availability. We do take more of an overview-level approach to identify environments
by GPR alone, which is why, for example, we do not label possible relict surge channels, landward



migrating bars, or other more nuanced features that were not represented in our coring efforts or
directly coupled with surface features.

[[ Finally, I find the conclusions are based to a great extent on the discussion and thus not
sustained by the results from the present work, in particular when the authors suggest that
the barrier is approaching a geomorphic tipping point. This was not introduced before in the
text and would need further explanation. In the same section they also mention in line 580
“bay erosion”, which was not discussed along the present work. The same applies to the title,
which focuses on the unknown implications of the human-induced steady-state rather than
what can be drawn from the data. |]

Objectively, half of the sentences in the Conclusions focus on summarizing the results alone, so
the issue is that the takeaways in the latter part of this section are not contextualized as well as we
would like elsewhere in the manuscript. Based on this review, we have determined this has mostly
to do with our Introduction and Background, which have now been adjusted to steer the reader
towards our key points upfront. Specifically, we emphasize that, even with the wealth of
knowledge surrounding Fire Island, we do not know how dynamic it was prior to human
interference, which means it is hard for us to calculate the effect of geomorphic capital on system
evolution or understand how the system should be working in its natural condition. Both of these
are significant to any potential management actions to alter the island’s ecology or physical
resilience.

*#*See key points from our reworked Introduction and Background paragraphs, specifically...
## ...from final paragraph of Introduction:

“Without a baseline of past morphologic variability, it is not clear what the natural character and
distribution of ecologies in the Fire Island system were prior to significant human interference in
the landscape, or what the most important drivers were in shaping the barrier. Subsequently, it is
not known how resilient the system was in the past, and whether the current system reflects a
significant morphologic state shift from a previous configuration or is currently in transition to a
new state. To fill the knowledge gap, we synthesize existing studies with historical documentation
of the island’s landscape and new geomorphic mapping to reveal locations where significant
records of morphologic change are preserved.”

## ...and the last paragraph of the Background:

“[...] the presence of relict ridge successions in central Fire Island also compels us to consider the
impacts that geomorphic capital might have in the future, especially since this is an emerging area
of concern that has been poorly described and quantified until recently (Hein and Mariotti, 2022).”
[[ Line 90 says Carmans River while in Figure 1 is written as Carmens |]

+ Updated. Thanks!

[[ Line 408, I believe the it after “C2,” is misplaced ]|



+ Correct. The “it” should come after “but.”
[[ Line 478 the inlets were and not “was” naturally formed |]

+ The “was” is referring to Moriches Inlet in the singular (not including Wilderness Inlet). The
interjection here does not add anything, however, and has been deleted.

Review #2 Anonvmous

[[ I read with interest the contribution by Ciarletta et al. on “Implications for the Resilience
of Modern Coastal Systems Derived from Mesoscale Barrier Dynamics at Fire Island, New
York”. This contribution fits within the scope of Earth Surface Dynamics as it describes the
morphostratigraphic changes that have taken place along the Fire Island barrier chain over
the past ~500 years and builds on a large baseline of coastal barrier research along the US
east coast and around the world, as well as previous studies of this particular area.

The results of the study comprise interpretation of LiDAR-derrived DEMs, Ground
Penetrating Radar (GPR), sediment cores and a new set of radiocarbon dates. The dataset is
robust and builds upon several other studies, adding new information for a comparatively
less studied portion of this coastal barrier. The new results are integrated with past studies
to produce an overall picture of coastal barrier deposition over the past 500 years,
summarised in the final figure of the manuscript — Figure 15. The methodology is sound and
due credit is given to previous work. ||

+ We are glad the manuscript held the reviewer’s interest and appreciate the acknowledgement of
the extensive research we put into crediting previous work. There has been a great deal of scientific
interest in Fire Island by various authors over the years, but aside from the works of Leatherman
and Allen decades ago, there has been little effort to synthesize studies and investigate some of the
ideas of island evolution put forward 30-40 years ago.

[[ The title and abstract are adequate and the overall presentation of the data is reasonably
clear, although some improvements are suggested to the figures below. The prose is well
written and the article follows a logical structure. However, I suggest that the Results section
may be better described as Results and Interpretation as much of what is presented here fall
under the latter category. In fact, overall the results are very long and maybe there is an
opportunity to trim these down by including some of the more exhaustive descriptive sections
in supplementary material. I also wonder whether all the GPR figures, which are of high
quality, are really needed in the main body of the article? I think the main points could still
be communicated with some of these in the supplementary material. Or perhaps presenting
only the interpreted sections as one or two combined figures and leaving the combination of
uninterpreted and interpreted versions for the supplementary information. My guess is that
many readers will be comfortable with the interpreted versions and those with a particular
interest in this technique can pursue the supplementary figures. ||



+ We agree that the Results are more accurately described as “Results and Interpretation” and
update this section accordingly. We also concur with the assessment that the descriptions are long,
and we make considerable effort to trim these down and use more precise language throughout.

We appreciate the suggestions regarding the GPR figures; however, our preference is that
supplements and supporting materials should not contain any interpreted figures that are also
primary results. To conserve length, we had also considered attempting to merge some of the
panels from different figures, but this comes at a cost of resolution and mismatched distance scales;
it may also confuse the reader due to profiles from different geomorphic zones being shown in the
same figure. Consequently, given that eSurf provides the format needed to support the number and
scale of figures put forward, we choose to maintain the current order of GPR figures in this section.
Additionally, while some readers might be comfortable with just the interpreted GPR figures, we
choose to show both uninterpreted and interpreted panels, similar to has been done in existing
literature (see Shulmeister et al., 2016 [published with Copernicus] / https://doi.org/10.5194/cp-
12-1435-2016; Oliver et al., 2017 / https://doi.org/10.1016/j.margeo0.2017.02.014; Nielsen et al.,
2009 / https://doi.org/10.1016/j.jappge0.2009.01.002; and Seminack & McBride, 2019 /
https://doi.org/10.2110/jsr.2019.14).

[[ One other general comment needs to be made. In relation to the radiocarbon dating results,
have the author’s considered the offset in years between historical dates from say old maps
and years BP where ‘present’ in BP is 1960. There is an inherent ~70 year offset between BP
and the present day. This struck me when I noted that many of the radiocarbon ages are
quite young — less than 200 years. ||

+ This offset is accounted for. Almost all the very young dates (e.g., 30, 120, 130, 140 yrs BP) are
plant material intruding older units. The sole exception to this paradigm is the radiocarbon sample
taken from the bottom of Core C9, where plants and organic sediment overlap in age. In that case,
the conventional radiocarbon ages (120 to 90 yrs BP) would equate to the timeframe of 1830 to
1860 CE based on the ‘present’ year of 1950. Considering this comment and a similar comment
from another reviewer, we include the conversion to conventional calendar years CE in the Results
(including Table 1) to avoid confusion.

[[ Line 7: I prefer “rates of sea-level rise” here ||
+ Agree, and updated.

[[ Line 26: I suggest the recent chapter on barriers led by McBride et al. might be best here.
https://doi.org/10.1016/B978-0-12-818234-5.00153-X ]|

+ Thanks for reference. Will add that here.
[[ Line 29: A definition of morphologic resilience is needed, and maybe the concept of

resilience overall. Maybe look at this paper: Masselink, G., Lazarus, E.D., 2019. Defining
coastal resilience. Water (Switzerland) 11, 1-21. https://doi.org/10.3390/w11122587 ]]


https://doi.org/10.5194/cp-12-1435-2016
https://doi.org/10.5194/cp-12-1435-2016
https://doi.org/10.1016/j.margeo.2017.02.014
https://doi.org/10.1016/j.jappgeo.2009.01.002
https://doi.org/10.2110/jsr.2019.14

+ The referred paper has overlap with some of the concepts put forward by Kombiadou et al.
(suggested by the other reviewer), and we now use these two to briefly define the concept of
resilience early in the paper:

“Here, we describe morphologic resilience as the capacity of the coastal landscape to maintain the
distribution and character of its subaerial ecomorphological features through time (Masselink and
Lazarus, 2019), with state shifts comprising threshold changes in system morphology that cannot
be easily recovered to a previous configuration (Kombiadou et al., 2019).”

[[ Line 29-30: A general reference for rising sea-levels and increasing storm frequency and
intensity is needed here. |]

+ Added reference to IPCC 6™ Assessment. See: https://doi.org/10.1017/9781009157896.013

[[ Line 31: Is ‘morphologic change’ here a ‘state’ change as per the term ‘state shift’ in the
abstract? Define. ||

+ Changed to “morphologic state shifts” to be consistent with previous terminology in text.

[[ Line 35: ‘Significatly controlled’ is an awkward phrase and ‘significant’ should be
reserved for statistical purposes IMO. |]

+ Changed to “primarily.”

[[ Line 36: ‘These drivers are a function of’ change to ‘These drivers are in turn a function
of’ ]

+ We concur and update accordingly.

[[ Line 38: A different expression is needed here: “inherited morphology (relict barrier
morphological features” is awkward and uses ‘morphology’ twice. ||

+ Changed to “relict or ‘inherited’ morphology.”
[[ Line 46: Again here, is it a morphologic state change? ||
+ It 1s. Text updated to “morphologic state change.”

[[ Line 52: “and recent attention has been placed on their importance” is an awkward phrase
—revise. ||

+ Revised to “...which have been used to illuminate past evolution...”
[[ Line 61: replace ‘identifies’ with ‘reveals’ |]

+ Agree, and updated.



[[ Line 63: replace ‘In total’ with ‘Overall’ |]

+ Agree, and updated.

[[ Line 64: Again morphologic states needs more attention in the Introduction in my view.
Especially as the concept seems key to the abstract. What exactly are these states and where
is the idea and term from? ||

+ We add a line in the Introduction to set up this concept, drawing on Robbins et al. (2022) to
describe the key barrier behaviors at decadal scales (e.g., progradation, elongation, narrowing,
shortening, migration, rotation) and their accompanying morphologies:

“The net morphological effects of mesoscale barrier dynamics are manifested through several key
barrier behaviors. We define these behaviors according to Robbins et al. (2022), including
concepts such as seaward/alongshore growth (progradation/elongation), cross-shore/alongshore
erosion (narrowing/shortening), as well as differential erosion and progradation (barrier rotation).”
[[ Line 99: Needs a ref at the end of the sentence ending “littoral sediment supply.” |]

+ Added reference to Leatherman and Allen (1985) and Kana (1995).

[[ Line 117: ‘Elongational’ is an unusual term. Is this common in US east coast barrier
literature? ||

+ See comment for line 64; this is a term used commonly on the US east coast.

[[ Line 118: Foredune ‘arcs’ —again, not sure if this is the correct term —recurved foredunes?
Or recurved foredune ridges? ||

+ “Recurved foredune ridges” would be the correct terminology; implemented.

[[ Line 161: is horizontal resolution the resolution of the grid? I.e. Grid cell size? Clarify. ]|
+ Correct. Clarified as “grid resolution.”

[[ Line 231: Isn’t this too early for a reference to Figure 15! |]

+ Agree. Reference to Figure 15 removed to be consistent with the rest of the figure references in
this section.

[[ Line 276: ‘support’ instead of ‘confirm’ |]

+ Changed to “support.”



[[ Line 279: ‘steep’ — what are the angles? Or annotate them on the Figure. ‘seaward-
dipping’ is preferred to ‘ocean-dipping’ IMO. |]

+ Changed to “relatively steep seaward-dipping”; this is in comparison to the landward-dipping
reflections.

[[ Line 282: ‘formally transgressive’ — but included elements of progradation ||
+ Progradation occurred after the transgression. Revised to make this clearer:

“These observations imply that the updrift portion of the Wilderness Barrier was transgressive
prior to the episode of progradation inferred between 1834 and 1933.”

[[ Line 291: ‘washaround’ ridges? What are these? Is this the correct term? Again in line
373. 1]

+ This is the correct term. ‘Washarounds’ were defined by Price (1958); reference added to text.
See: https://archives.datapages.com/data/gcags/data/008/008001/0041.htm

[[ Line 376: ‘mud balls’ — what are these? Is this the correct term? ||

+ This is also the correct term. Mud balls are mud clasts that have been rolled into a spherical
shape due to the presence of tides/currents. Mukhopadhyay et al. (2022) summarize the
environments in which they occur; reference added to text. See: https://doi.org/10.1002/gj.4310
[[ Line 440: ‘confirming’ change to ‘supporting’, add comma after ‘of’ ]|

+ This sentence was generally clunky. We simplified it to read as follows:

“By seeking to confirm impressions of past barrier behavior, we can move beyond local
characterization and explore how inherited and modern morphology might impact the resilience
and evolution of the island in the future.”

[[ Line 443: change ‘part’ to ‘role’, use different word instead of ‘fate’ ||

+ Changed to “role”; instead of fate, we revise the last part of the sentence to “...as well as what
role human interventions play in modifying these systems.”

[[ Line 447: ‘geomorphic complexity in barrier systems’ — maybe this is better described as
‘barrier system behaviour’ |]

+ Changed to “...are a primary driver of barrier behavior and geomorphic complexity.”
[[ Figure 1: Mark the direction of longshore drift here, or maybe on Figure 2a. ||

+ Done. Added to Figure 2a.



[[ Figure 2: I think the coloured lines outlining each barrier could be thinner, or maybe not
needed on panels b-e if b-e are labelled on panel a. Also a hillshade layer with transparent
colours might be a better way of showing the LiDAR data. There is also a lot of white space
in each panel and not much DEM - is there some way of making these bigger? — like those
of Figure 3. ||

+ Made colored lines thinner. It is not possible to make the sections bigger without adding more
panels (the island is very thin) or greatly expanding the width of the figure. We do, however,
provide the figure in fairly high resolution so that it is possible to zoom in a see additional detail.
This is also the reason why we created Figure 3; so that the reader could get a detailed view of the
study area morphologies, which are representative of the four geomorphic zones.

[[ Figure 6 is the best of the first 6 figures. I suggest having a look a the figures and portrayal
of data in Kennedy et al. (2020) for some inspiration if needed.
https://doi.org/10.1016/j.margeo.2020.106366 ||

+ Thanks! The figures in the provided reference are also excellent, although one thing we should
mention is that we deliberately picked more simplified color schemes for terrain shading to make
it easier on individuals with color vision deficiencies. This is also the reason why we use zone
labels in the sidebar on Figure 2 and use checkered/uncheckered GPR lines to represent profiles
not-shown/shown in figures. With the exception of the middle panel in Figure 6, the rest of our
figures function reasonably well in colorblind simulation (see: https://www.color-
blindness.com/coblis-color-blindness-simulator/).

[[ Figure 15 as the culminating figure of the paper should have some further annotation of
key depositional or morphological features such as ridge crests. Perhaps making the barrier
colour grey and using black or red lines to illustrate other features of the barrier morphology
would be a way forward. ||

+ Referring to the issue with Figure 2, this is partly why Figure 4 is constructed the way it is.
Earlier versions of Figure 15 did have ridge crests, but they were very hard to see owing to the
narrowness of the barrier.

We add a note to the caption of 15 to compare with ridge crest orientations seen in Figure 4:

“Compare with Figure 4 for detailed morphochronology, including traces of relict ridges.”



