Response to Referee Comments
on the manuscript entitled:

“Mesoscale dynamics of an intrathermocline eddy in the
Canary Eddy Corridor”
(doi: 10.5194 /egusphere-2025-99)

We thank both referees for their thoughtful reviews and constructive comments. We have carefully
revised the manuscript accordingly and provide below a detailed, point-by-point response. Each comment
is introduced with the line or figure it refers to, followed by our response in bold.

Response to Referee #1
(doi: 10.5194/egusphere-2025-99-RC1/RC2)

160: Bosse et al. (Scientific Reports, 2019) could be considered to describe the role of PV as a barrier
for horizontal exchanges.

Response: We have now incorporated a direct reference to Bosse et al. [2019] to strengthen the discussion
on the role of PV anomalies in trapping water masses. Specifically, we note that the low-PV core of ITEs
enhances their capacity to isolate and transport water, and that the associated PV gradient acts as a
dynamic barrier to lateral exchanges, particularly below the mixed layer. We also highlight the seasonal
modulation of this barrier, which enriches our discussion of seasonal processes influencing the evolution
of the Bentayga eddy. The revised paragraph is located in the Introduction (lines 62-66 of the revised
manuscript).

168-74: More broadly speaking subthermocline or intrathermocline eddies have been long known to form
via a mechanism of diapycnal mixing (causing the low stratification) identified in two main scenarios:
diapycnal mixing followed by restratification and geostrophic adjustment (McWilliams, 1988) and friction
in the bottom boundary layer along continental slope (D’Asaro, 1988). When a prexisting deep eddy
merges with a surface mesoscale eddy, this process can lead to the stacking of cores and formation of
an ITE (eg, Belkin et al 2020; or Garreau et al 2018). Similarly, the history of winter mixing can help
understand the formation of isolated deep core in anticyclonic mesoscale eddies (eg, Barboni et al 2023;
or Yu et al. 2017). Since the described eddy is living for one year, it could experience winter mixing and
restratification. Are they any Argo float sampling in the eddy that could be used to describe the vertical
structure of the eddy?

Response: We thank the referee for this detailed and insightful comment. In the revised manuscript,
we have expanded the introduction to incorporate the theoretical mechanisms proposed by McWilliams
[1988] and D’Asaro [1988], which are now discussed in lines 71-75 and 75-79, respectively. We also
integrated recent observational studies that support more complex vertical eddy structures. In particular,
the formation of double-core and vertically layered ITEs via winter convection and vertical alignment
processes is now discussed in lines 89-95 [Yu et al., 2017; Barboni et al., 2023]. Additional mechanisms
involving the stacking of distinct water masses, such as those described in Garreau et al. [2018] and
Belkin et al. [2020], are included in lines 105 and 107-108. Collectively, these additions reflect the
growing recognition that multiple processes may contribute to ITE formation and evolution.

Regarding the availability of Argo float data within the eddy, we performed a targeted search and
identified two profiles that intersected the outer boundary of Bentayga during its life cycle. These
profiles, recorded on 25 February and 28 May 2023, were located approximately 56 km and 43 km from
the eddy center, respectively—well outside the core. Given their peripheral position within the eddy’s
surrounding ring, a region typically marked by high variability and reduced coherence, the hydrographic
properties observed do not reliably reflect the eddy’s internal structure. Consequently, these profiles
were not included in the present analysis aimed at characterizing the eddy’s wintertime interior.



1138: Please justify the scales chosen for filtering (12km seems to be the spacing between stations?
What does 8m correspond to?).

Response: We appreciate the referee’s attention to this methodological detail. The filtering scales
applied were selected based on an analysis of the spatial autocorrelation structure of the noise field,
as reconstructed from EOF modes associated with high-wavenumber variability (modes 4 to N) (lines
181-184 of the revised manuscript). The horizontal decorrelation length scale was estimated from the
EOF component representing horizontal structure and yielded an integral scale of approximately 12
km, consistent with the average spacing of the OceT stations. The vertical scale was derived from the
component capturing vertical variability, resulting in an integral scale near 8 m. These values were
therefore used to guide the Gaussian filter parameters applied to the hydrographic fields.

1145: Could you please justify the choice of NRT product versus DT? (it seems not to be available for
the period, but it could be important to mention).

Response: We have now clarified in the manuscript that the use of the Near Real Time (NRT) product
from the META3.2exp atlas was necessary, as the Delayed Time (DT) version does not fully cover the
period associated with the evolution of the Bentayga eddy. To complement this and place the eddy’s
trajectory in a broader climatological context, we additionally used the META3.2 DT allsat product,
particularly to explore its interaction with filaments from the northwestern African upwelling system.
These clarifications have been incorporated in the revised manuscript (lines 192-196).

1204-207: What does ”r” represent in the equation here? and if it is the radial extension in cylindrical
coordinate system, how can it provide values of fluxes?

Response: The term r represents the radial distance from the eddy center to the outer boundary of
the inner core, and 2r is used to approximate the width of this vertical face. The fluxes of volume,
heat, and salt are thus computed as the product of the eddy’s translational speed (¢) and the vertical
integral of the corresponding anomaly (e.g., salinity, temperature) across this frontal section. This
approach assumes that the core region dominates the net transport and simplifies the cross-section as
approximately rectangular. These clarifications have been added to the beginning of the “Eddy-driven
fluxes” subsection (lines 252-255 of the revised manuscript).

1215: Bentayga could be written in italic throughout the manuscript.

Response: We thank the referee for this suggestion. However, after reviewing the house standards of
Ocean Science, we found no requirement to italicize the names of oceanographic features. Therefore, we
have opted to retain the standard (roman) font for "Bentayga” throughout the manuscript, in line with
the journal’s editorial conventions.

Figure 2: This figure is very heavy, please consider using transparency and better choice of marker in
order to improve its readiness.

Response: We thank the referee for this helpful comment. We opted to retain a single multi-panel figure
(Fig. 2), while applying visual adjustments to reduce visual load. These include increased background
transparency, simplified contours, and improved marker contrast to better distinguish key features such
as eddy trajectories and sampling stations.

1229, 244 and Fig 3: It might be more instructive to describe omega in terms of Rossby number (ie
normalized by f).

Response: In the revised manuscript, we have incorporated the Rossby number (Ro = (/f) as an
additional metric of the eddy’s nonlinearity. Its temporal evolution is now shown in Figure 3d and
discussed in the accompanying text (lines 280, 285-287, and 294 of the revised manuscript).

1287: This could be the sign of increasing relative importance of high frequency wave compared to
mesoscale signal. Do you have means to check this?

Response: We appreciate the referee’s suggestion. While our primary analysis focused on the mesoscale
evolution, we conducted a dedicated time series experiment during the eIMPACT2 survey, involving over
24 hours of VM ADCP sampling at the eddy center. Preliminary results revealed a clear presence of high-
frequency motions, including near-inertial wave trapping between 300-500 m and internal waves with
6-8 h periods centered near 200 m depth. These findings support the idea that high-frequency variability
became more prominent at the base of this mature eddy. However, we note that the interpretation of



time-evolving properties from OceT data may also be affected by distortions due to the lack of full
synopticity, as discussed in our response to Referee #2. A more comprehensive wave—eddy interaction
analysis will be presented in a follow-up study incorporating the mentioned datasets.

1307: lens?-like

Response: We followed this helpful suggestion. The original expression “bag-like” has been replaced
with “lens-shaped,” which is more appropriate and commonly used in the oceanographic literature to
describe subsurface anticyclonic cores such as ITEs (line 361 of the revised manuscript).

1349: was likely not well resolved.

Response: We agree with the referee that “not well resolved” more accurately conveys the limitation
imposed by the sampling coverage. The original sentence has been revised accordingly to reflect this
more objective and technically precise phrasing (line 405 of the revised manuscript).

Figure 8: Please find a way to better highlight the section.
Response: We revised Figure 8 to enhance the visibility of the transect and to ensure that the ship’s
path is more clearly represented.

1361: It looks to me that the radius is actually increasing with depth... Could be maybe hightlight
the position of velocity maximum?

Response: While an apparent outward expansion of the radius of maximum velocity is visible with
depth, as shown in the horizontal sections of current vectors and velocity magnitude (Figs. B1 and B2),
this pattern is also accompanied by a deformation of the core and a lateral displacement toward regions
influenced by adjacent cyclonic structures. For this reason, and to ensure internal consistency with our
hydrographic analysis, our description of the eddy’s geometry is based primarily on the density field,
which provides a more coherent framework for characterizing its stratified core and boundaries.

Figure 9: Please add labels for SA. The thicker contours are not visible enough... one label per sigma
value is enough.

Response: In the revised version of Figure 9, we improved the visibility of the isopycnal contours by
increasing their thickness and contrast, and we added one label per gy value to facilitate interpretation
of the density structure within the SA panels. These adjustments enhance the readability of the eddy’s
internal hydrographic features.

1413: The location of sign change in vorticity does not usually match with the position of maximum
velocity. For instance, a Gaussian eddy with a velocity maximum at R would have a change in sign of
vorticity at sqrt(2)R.

Response: We thank the referee for this pertinent observation. Indeed, in anticyclonic vortices with
Gaussian-like structures, the radius of maximum azimuthal velocity (Ruax) does not coincide with the
radius at which relative vorticity—and thus the Rossby number (Ro)—changes sign. In our analysis,
we found Rp.x =~ 41 km, while the Ro sign change occurs at approximately 62 km, closely matching
V2R ax, as expected theoretically. This distinction has now been explicitly clarified in the revised
manuscript (lines 524-531), and we have corrected the original phrasing to avoid conceptual ambiguity.
Furthermore, we note that R,,.x agrees well with the climatological first baroclinic Rossby deformation
radius estimated from the polynomial fit of Chelton et al. [1998], further supporting the consistency of
our dynamical characterization.

1415: T understand that the ”shell” is defined by the zero vorticity contour, am I right?

Response: Yes, the referee is correct. In our revised manuscript, we explicitly define the “shell” as
the region bounded by the radius at which the Rossby number (Ro) changes sign—i.e., where relative
vorticity becomes zero. This radius (~ 62 km) corresponds to the dynamically defined outer edge of
the inner coherent ring, and also aligns with the outer limit of the strain maximum sector. This region
serves as a physically meaningful boundary enclosing the rotationally coherent part of the eddy. The
manuscript has been updated accordingly to clarify this definition and avoid ambiguity (lines 526-533).

1417: An Eulerian way to look at the ability for the eddy to trap water would be to look at the strain
rate (which should be near zero in the eddy center and increase ouside the solid-body core). Did you



have a look at this diagnostics?

Response: We appreciate the referee’s insightful suggestion. While the strain rate diagnostic was not
included in the original manuscript, this comment—along with the referenced literature—prompted us
to incorporate it into the revised analysis. We now explicitly compute the strain rate field from the
horizontal and azimuthal velocity gradients of the VMADCP data. As expected for coherent mesoscale
vortices, the resulting strain field displays a pronounced minimum at the eddy center and a clear increase
beyond the solid-body core, reaching its maximum in the sector of the surrounding ring. This behavior
supports the use of this diagnostic to characterize the eddy’s water-trapping capacity from an Eulerian
perspective. The corresponding description has been added to Section 3.5 of the revised manuscript
(lines 505-516).

General: The definition of radius should be clarified. I see at least three definition : location of solid
body rotation core, of velocity maximum, and of zero vorticity. It might be usefull to introduce specific
notation of each of these for sake of clarity.

Response: We appreciate the referee’s suggestion and have clarified this point in the revised manuscript.
Three distinct but complementary radii are now explicitly defined to characterize the eddy’s radial struc-
ture: (1) the core radius (R.), corresponding to the region exhibiting solid-body rotation; (2) the radius
of maximum azimuthal velocity (Rmax), where the peak swirl speed is attained; and (3) the outer ra-
dius (R.), delineating the external edge of the eddy, beyond which velocity and hydrographic gradients
cease to reflect the eddy’s coherent dynamics. Although these definitions arise from different diagnos-
tics—rotational fits, velocity profiles, and vorticity or strain-based metrics—they tend to converge in
magnitude. In our study, initial estimates from visual inspection were refined using quantitative meth-
ods (as detailed in Supplementary Note 3), and the resulting values are applied consistently throughout
the manuscript.

1430: The inherent property of PV to be conserved in absence of forcing and dissipation makes it also
an important parameter to caracterise the trapping of water.

Response: We agree with the referee’s observation and have revised the text accordingly to better
emphasize the conservative nature of potential vorticity in the absence of forcing and dissipation. This
revision highlights why PV anomalies are particularly informative for characterizing the eddy’s water-
trapping capacity (line 546-549 of the revised manuscript).

Figure 13: A log scale for PV might show more clearly the two orders of magnitude described in the
text.

Response: We thank the referee for this helpful suggestion. In the revised version of Figure 13 (Figure 15
in the revised manuscript), the color scale for Ertel’s potential vorticity has been converted to logarithmic
units to better highlight the wide dynamic range of PV values, particularly the low-PV core of the eddy.

Figure 15: Same remarks as Figure 2.

Response: Following the same approach applied to Figure 2, we revised Figure 15 (Figure 17 in the
revised manuscript) to improve clarity and visual balance. Specifically, we adjusted the background
colormaps, refined the streamline overlays, and simplified graphic elements to ensure that the key fea-
tures—namely, the interaction between upwelling filaments and the eddy—are clearly discernible. The
caption was also edited for precision and consistency. These changes improve the readability of the figure
while preserving its interpretative value.

1445: Are they any location of negative PV near the surface? This could be linked to symmetric instabil-

ity described by Brannigan et al 2017 (see also Thomas et al., 2013 : https://doi.org/10.1016/j.dsr2.2013.02.025).
Response: We thank the referee for this insightful question. Using the original (non-reconstructed)

fields, we identified localized regions of negative PV near the surface, particularly in areas where isopy-

cnals exhibit pronounced tilting. While these features are consistent with the type of PV structure that

may allow for symmetric instability, a comprehensive analysis of this possibility is still underway. We

plan to address this topic in a follow-up study that will incorporate additional datasets collected during

the same campaign, including high-resolution microstructure profiles (e.g., vertical shear).

1576: About Biogeochemical impacts : since the Seasoar was carrying an oxygen sensor, how does its



distribution look like across the eddy? It could be informative to discuss the possible biogeochemical
impact in the light of these measurements.

Response: We thank the referee for this pertinent observation and for encouraging us to explore and
incorporate this dimension of the dataset. In response, we have added a new figure (Fig.10 in the revised
manuscript) and an accompanying subsection in the Results (Section 3.4) that specifically addresses the
distribution of dissolved oxygen and Apparent Oxygen Utilization (AOU) across the Bentayga eddy. This
analysis reinforces the interpretation of the eddy core as an isolated reservoir of relatively unprocessed,
oxygen-deficient waters that have been transported offshore into the open ocean interior. These additions
strengthen the manuscript by directly linking the eddy’s physical coherence to its potential biogeochem-
ical impact, particularly with respect to oxygen inventory redistribution and ventilation anomalies at
thermocline depths.

1603: quantities of water.

Response: We appreciate the referee’s suggestion. The original phrase “quantities of volume” has been
revised to “volumes of water,” which more accurately and clearly reflects the intended meaning in this
context (line 786 of the revised manuscript).

Response to Referee #2
(doi: 10.5194/egusphere-2025-99-RC3)

136, 1191, 1436, 1491: Check the location of these references: Barcel6-Llull et al., 2017a (Vertical
velocity) and Barcel6-Llull et al., 2017b (Anatomy...). For instance, in L. 36, 191, 436, 491 the reference
should be 2017b (Anatomy...) instead of 2017a.

Response: We thank the referee for pointing out the incorrect attribution. This issue has been
fully resolved following the comprehensive revision of the manuscript in response to the comments and
suggestions from both referees. Specifically, the reference to Barcel6-Llull et al. [2017a, JPO] is no longer
cited in the revised version, as the content it referred to is no longer part of the study. As a result, the
confusion regarding its attribution has been eliminated.

1122: Explain what ”Continuous yo-yo tows” is.

Response: We thank the referee for pointing out the ambiguity. The original expression has been
revised to more accurately describe the observational strategy used during the eIMPACT2 SeaSoar
phase. Specifically, we now refer to a towed undulating vehicle (SeaSoar Mk IT) equipped with a CTD-O
system that continuously profiled the upper water column along the ship track (lines 153-154 of the
revised manuscript).

1128: give depth of VMADCP sampling.

Response: To address this comment and improve clarity, we have revised the manuscript to explicitly
state the vertical coverage of the VMADCP measurements. Horizontal velocity profiles were obtained
from approximately 30 to 800 m depth, with a vertical resolution of 16 m (lines 159-160 of the revised
manuscript). This update ensures consistency with the description of the sampling grid and better
informs the reader about the data coverage.

1129:  “Another phase used in this study, the eIMPACT2 OceT phase (19-28 November 2022),” —
rephrase.

Response: In the revised manuscript, the beginning of this paragraph has been rephrased for clarity
and precision (line 161).

1129: “Involved vertical CTD-O profiles” — with the SeaSoar or rosette?
Response: We have clarified that a rosette system was used for the collection of vertical CTD-O profiles
during the eIMPACT OceT phase (line 162 of the revised manuscript).

1129: How much time took to complete the 26 stations of the OceT transect? If 9 days, how can you



use these data to calculate APE, KE, ASA and AHA? Are you considering these observations synoptic?
Explain and justify.

Response: We thank the referee for raising this critical point regarding the synopticity of the OceT
transect, which indeed spanned nine days (19-28 November 2022). This limitation is central to in-
terpreting the eddy’s energetics and property transports, and we have addressed it in detail across
Supplementary Notes 1-5. In Supplementary Note 1, we quantify the spatial distortion introduced by
the lack of synopticity using the framework of Allen et al. [2001], showing that the vessel’s downstream
motion relative to the eddy induced a Doppler-like elongation of approximately 12.6 & 6.2%. To assess
the implications of this distortion, we developed an idealized eddy reconstruction based on quasi-synoptic
orthogonal transects (Supplementary Note 2) and redefined the radial eddy structure using hydrographic
and velocity criteria (Supplementary Note 3). Supplementary Note 4 presents sensitivity tests indicating
that the energetic and anomaly budgets remain within acceptable uncertainty bounds when varying the
integration domain. Ultimately, as discussed in Supplementary Note 5, we justify the use of OceT profiles
for vertical integration on the basis that this dataset provides the most complete vertical coverage of the
eddy. While we acknowledge the temporal limitations, the combined methodological framework enables
us to quantify, correct for, and contextualize the associated distortions. Integrations were constrained
to the eddy’s core, which exhibited high temporal and spatial coherence throughout the survey, and the
resulting estimates are thus interpreted as conservative lower bounds. This methodological clarification
has also been incorporated in the revised manuscript (lines 316-320), as an introductory paragraph to
Section 3.2.

1152: “(relative to the average field for the period 1993-2012)” — maybe clearer to provide the version
of the altimetric product (e.g., vDT20217).

Response: We thank the referee for this helpful observation. We now specify that the sea level
anomaly and geostrophic current fields were obtained from the CMEMS near-real-time altimetry product
SEALEVEL_EUR_PHY_L4 _NRT_008_060 (see lines 198-201 of the revised manuscript). Since this is a Near
Real Time (NRT) product, no specific version such as vDT2021 applies.

1167: “Given the geometry of the Bentayga eddy”, explain briefly the geometry you are referring to.
Response: We appreciate the referee’s observation. In the revised manuscript, we now clarify that
the use of this form of Ertel’s potential vorticity is motivated by the eddy’s small aspect ratio. This
clarification has been added in line 213.

Figure 2 and Figure 15: Both figures could be cleaner: remove or lighten grey contours and arrows;
adjust black contours. In Fig. 15, improve visibility of filaments in SST/chl-a maps.

Response: We followed the referee’s suggestions and revised both figures accordingly. Please note that
the figure originally referred to as Figure 15 is now Figure 17 in the revised manuscript. We hope these
changes have improved their overall readability and clarity.

Figure 2: Add panel labels (a, b, ¢, ...).
Response: We have added panel labels (a, b, ¢, ...) to Figure 2 as suggested.

1247-248: “It appears that the onset of these shorter-scale fluctuations coincided with a slight north-
westward deflection observed in its trajectory (Fig. 1).” where can we see this deflection? Maybe Fig. 2
1-May?

Response: Following a detailed review, we confirm that the onset of the shorter-scale fluctuations coin-
cided with a slight northwestward deflection of Bentayga’s trajectory, starting around 6 December 2022,
shortly after the end of the eIMPACT?2 survey (4 December 2022). This deflection is observable in Figure
1 of the manuscript, particularly along the trajectory between the December and January markers. We
have clarified this point in the revised text to better guide the reader (lines 297-298).

Figure 1: For clarity and consistency, add year to date labels (dd/mm/year).
Response: We thank the referee for the suggestion. The date labels in Figure 1 have been updated to
include the full year, following the dd/mm/yy format, to improve clarity and consistency.

1256—259: Expand these concepts: "reflecting the dominance of geostrophic characteristics even at
these scales.” ”However, the relative energy contributions of these fluctuations did not always align, with



greater intensity observed in the variability of the SLA amplitude and radius.”

Response: In the revised manuscript, we have expanded this section to clarify that the dominance of
geostrophic dynamics at the timescales considered (weeks to a few months) is supported by the observed
relationship between SLA amplitude and swirl speed: increases in SLA were systematically accompanied
by increases in swirl speed, consistent with a geostrophically balanced eddy. We also clarified that,
according to the wavelet analysis, the energy associated with fluctuations was greater in SLA amplitude
and eddy radius than in swirl speed, suggesting that shorter-scale variability more strongly modulated
the eddy’s geometry and surface expression than its velocity field (lines 306-311).

1639: Lagrangian — capitalize.
Response: We have corrected the capitalization of ”lagrangian” to ”Lagrangian” as suggested (line 825
of the revised manuscript).

Figure 4 caption: ”Vertical dotted lines indicate the positions of oceanographic stations,”, dashed?
Response: We thank the referee for this observation. We have corrected the description in the captions
of Figures 4, 5, and 7 by replacing "dotted” with ”"dashed” to accurately describe the vertical lines
indicating station positions.

1278-283: Reference a figure.

Response: We acknowledge the referee’s suggestion to reference a figure here. However, we have revised
the analysis of this structure due to concerns regarding the non-synoptic nature of the OceT transect. In
the revised manuscript, we clarify that the structure referred to in the original version of this study (the
external ring) was in fact an interpretation influenced by a distorted view of the eddy. This structure no
longer appears in the revised version, where the radial zonation of the eddy now includes only a core and
a surrounding ring sector (see Supplementary Note 3). A note of caution regarding this reinterpretation
is also included in the revised manuscript (lines 336-338).

Figure 4: The conclusions extracted from this figure should consider also the lack of synopticity of the
observations.

Response: We thank the referee for this important observation. The interpretation of Figure 4 has
been revised to explicitly consider the non-synoptic nature of the OceT sampling strategy. In the updated
manuscript, we caution that the observed heterogeneity and structural deformation in the surrounding
ring sector may result from sampling distortions. This limitation is now acknowledged directly in the
text (lines 336-338), and no further interpretation of that sector is pursued. These clarifications are
consistent with the revised radial zonation discussed in Supplementary Note 3 and ensure that the
conclusions drawn from this figure remain robust despite the temporal distortion.

1333: “Associated with it” — “associated with the eddy”. Also clarify “lower half of the core” with
specific depth.

Response: Following the referee’s suggestion, we revised the entire paragraph (now lines 388-397
in the revised manuscript). The expression “associated with it” has been removed, and references are
now made explicitly to “the Bentayga eddy.” Additionally, the phrase “lower half of the eddy core” was
eliminated. Instead, specific isopycnal surfaces are now referenced along with their corresponding depths,
ensuring greater clarity and precision in the description.

1334-335: Clarify “its base”; mention the two cores before describing the anomalies.

Response: Following the referee’s suggestion, we revised the description to clearly distinguish between
the patterns observed in different variables. Specifically, we now state that the potential density anomaly
and conservative temperature fields exhibit a single-core structure (lines 388-389), while the absolute
salinity anomaly field displays a double-core structure (line 392). This modification improves the clarity
and logical flow of the hydrographic description of the eddy-induced anomalies.

1339—-340: Clarify what is meant by “higher presence”; rephrase awkward temperature/salinity thresh-
old phrasing.

Response: Following the referee’s suggestion, we restructured the sentence to first describe the location
of the colder and fresher anomalies, and then indicate their association with the SPMW and AA water
masses. Additionally, we clarified the figure references, specifying that the thermohaline anomalies are



shown in Fig.7b, ¢ and the water mass classification in Fig.6. These improvements enhance the clarity
and precision of the description (lines 394-397 of the revised manuscript).

Figure 8 caption: please rephrase "Each panel displays a unique color scale and density range with
25 contour levels to highlight the isopycnal structure.”

Response: Following the referee’s suggestion, the caption of Figure 8 has been revised to improve clarity.
The description now explicitly states that each panel uses a distinct color scale representing potential
density anomaly (o) values, with 25 uniformly spaced contour levels across the respective density range.
Additional clarifications were added regarding the scaling of velocity vectors and the meaning of the
dashed magenta and solid black lines (revised Figure 8 caption).

1345: 7even at the shallowest recorded depths (Fig. 8a).”, but the shallowest recorded depth is 30 m
(L. 127) and Fig. 8a is at 56 m, why?

Response: We thank the referee for pointing out this discrepancy. We have revised the sentence
accordingly, replacing “shallowest” with “shallower” to indicate that the reference is to depths shallower
than 60 m.

1350: Do you refer to Fig. 97 Paragraph is confusing.
Response: We appreciate the referee’s concern. The sentence has been rephrased to improve the clarity
and coherence of the paragraph.

1355: at which depths are you referring to?

Response: Following the referee’s suggestion, we clarified that the description refers to the upper layers,
specifying ” <100 m depth” to indicate the depth range at which the eddy exhibited a generally circular
and slightly irregular shape. This clarification has been incorporated into the revised manuscript (line
413 of the revised manuscript).

1357: 7The horizontal section at 120 m depth indicates that lighter water circulating around the inner
core extended even at those depths (Fig. 8c).” I find difficult to see this in these horizontal sections.
Response: We thank the referee for their observation. In Fig. 8c, we refer to the presence of lighter
waters (o9 < 25.3 kg m~3) that appear in a spatially localized patch on the eastern side of the eddy
core. Although subtle, this feature coincides with the anticyclonic circulation inferred from the velocity
vectors, which seem to organize the surrounding 25.3-25.4 kg m~3 isopycnal contours into an elongated
structure aligned with the flow. While we agree that this signal may not be immediately evident, we
interpret it as a coherent, circulation-conditioned anomaly at this depth, consistent with the suggested
advection and partial entrainment of lighter waters.

1359-360: Which patterns? I don’t see here the reason to mention the vertical velocities associated
with ITEs. I suggest removing this sentence.
Response: As suggested by the referee, we have removed the sentence from the manuscript.

General: authors write many short paragraphs in the manuscript, I recommend that they revise them
throughout the manuscript, because sometimes these new paragraphs seem a continuation of what was
said before and it is not justified to use a new paragraph.

Response: We thank the referee for this observation. We have revised the paragraph structure through-
out the manuscript to ensure consistency and improve the overall flow. We hope that the revised version
enhances the clarity and readability of the text.

1360-361: It would be easier to see the isopycnal deepening in vertical sections. Also, the biconvex
shape of the eddy was already described in detail in the previous section 3.2.

Response: We thank the referee for this comment. While it is true that the biconvex shape of the eddy
was previously described in Section 3.2 based on the OceT transect, the aim of this section is to assess
the spatial consistency of those features using the quasi-synoptic SeaSoar dataset. The advantage of
this dataset lies in its improved temporal coherence and higher horizontal resolution, which allow us to
identify subtle horizontal patterns—such as localized deepening and shoaling of isopycnals—and assess
their spatial alignment with the eddy circulation. This cross-validation across different observational
phases strengthens the robustness of our interpretation and reduces the uncertainty associated with



non-synoptic sampling.

1362: why salinity, and why not also temperature?

Response: We thank the referee for this question. In the depth range discussed, the spatial distribution
of conservative temperature closely mirrors that of potential density anomaly, offering limited additional
insight. In contrast, the salinity field reveals localized structures and gradients that are not as evident in
the temperature or density fields. These features are important for interpreting the water mass variability
within the eddy. This distinction is illustrated in Figure 5 of the revised manuscript.

1365: 7 Within this vertical segment, just below the mixing layer, 7, give exact depth layer limits.
Response: In the revised manuscript, we have explicitly indicated the mixed layer depth at the
mentioned location, thereby clarifying the vertical segment referred to in the sentence (line 422).

1367: The highest velocities (>50 cm s7!) were located at the eddy’s edges, progressively converging
towards the boundaries of the inner core with increasing depth. ...” this is confusing, what do you mean
by eddy’s edges? avoid introducing new terms. Indeed, your definitions of inner core, inner ring, etc. in
Fig. 4b are based on observations that cannot be considered synoptic. I see that the complete Seasoar
grid was sampled in 5 days, much less time that the OceT transect, and hence the Seasoar sampling
could be considered quasi-synoptic*. From Fig. 9a, the velocity associated with the eddy show a similar
pattern than in previous ITE studies, and the speed-based radius is coherent in depth. On the other
hand, Fig. 4a cannot be considered a snapshot of the velocity of the eddy due to the lack of synopticity of
the observations, and the high horizontal resolution can be contaminated by the low temporal resolution.
Response: We agree that the geometric definitions used to characterize the eddy’s structure must be
supported by robust and coherent diagnostics, especially given the limitations of non-synoptic sampling.
This concern is directly addressed in Supplementary Note 3, where we refined the radial structure of
the eddy by integrating information from both non-synoptic (OceT) and quasi-synoptic (SeaSoar and
orthogonal transects) datasets. In the revised analysis, the boundaries of the (well-mixed) core and
the surrounding ring are no longer based solely on idealized azimuthal velocity profiles. Instead, they
are defined using spatially coherent features in the fields of relative vorticity, strain ratio, and radial
hydrographic gradients, which together delineate dynamically consistent regions. These improved criteria
mitigate the potential bias introduced by non-synoptic sampling and provide a more physically grounded
framework for interpreting the eddy’s geometry.

1370: ”Furthermore, within the inner core, the isopycnals displayed small-scale irregularities, ”, where
do you see this? what do you mean by irregularities? And how can you see small-scale irregularities
after applying optimal interpolation with L. =44 km?

Response: We thank the referee for this important clarification request. As noted in the manuscript,
the observed small-scale perturbations correspond to localized features in the objectively interpolated
fields of density and salinity. These features are not artifacts introduced by the objective mapping
procedure. Indeed, the interpolation was performed horizontally within each depth layer, following
the original structure of each isobaric surface. This approach preserves vertical heterogeneities and
does not impose any vertical smoothing across adjacent layers. Therefore, any vertical discrepancies or
asymmetries present in the original profiles—such as localized doming or deepening—remain intact after
interpolation. These features were verified against the original profile data and are consistent with the
complex internal structure of the eddy, particularly in the core and surrounding region.

1370: ”characterized by doming on one side and deepening on the other side”, are you referring to the
typical vertical structure of ITEs: doming of the upper isopycnals and deepening of the deeper isopyc-
nals?

Response: We appreciate the referee’s question. In this case, we are not referring to the canonical
vertical biconvex structure of ITEs—i.e., doming of upper isopycnals and deepening of lower ones. In-
stead, we refer to a lateral asymmetry observed in the ~25.3 kg m™ isopycnal located within the eddy’s
well-mixed core. As shown in Figure 9, this isopycnal appears elevated in the western (left) portion
of the core and deepened in the eastern (right) side, forming an acute internal zonal tilt. Importantly,
this pattern coincides with the inclination of the 36.8 g kg™! salinity contour that defines the innermost
homogeneous saline nucleus. The alignment between these two tracers supports the interpretation of
an internally sloping structure, rather than a vertically symmetric one. This localized asymmetry likely



reflects internal deformation within the eddy core and further reinforces the spatial coherence of our
observations.

1371: why do you introduce now salinity if you already have density that has the expected vertical
structure of ITEs?

Response: We thank the referee for this question. In this particular case, we are not observing the
canonical vertical structure of an ITE (i.e., a symmetric doming and deepening of isopycnals enclosing
a convex core). Therefore, complementing the density field with another conservative tracer—such
as salinity—provides valuable information. The isohalines help reveal subtle internal gradients and
contribute to a more complete description of the eddy’s core structure, especially under non-ideal or
asymmetric conditions.

1372-373: remove or justify. What you see is the typical vertical structure of density in ITEs. See
e.g. Barcel6-Llull et al. 2017, DSR. Indeed, there you can find an explanation of the relation between
the vertical structure in density and velocity: ” This subsurface intensified anticyclonic flow implies a
vertical shear that is consistent with the biconvex isopycnal shape through thermal wind balance. Above
(below) this subsurface speed maximum a negative (positive) vertical shear of the horizontal velocity
will adjust with a negative (positive) radial gradient of density leading to shoaling (deepening) of the
isopycnals.”

Response: We respectfully disagree with the referee’s interpretation. While the vertical structure of
the eddy does exhibit subsurface intensification, our observations do not reflect the canonical biconvex
pattern typically associated with ITEs—i.e., symmetric shoaling and deepening of isopycnals around a
central velocity maximum, as described in Barcelé-Llull et al. [2017]. Instead, we identify a laterally
asymmetric feature within the well-mixed core, most clearly captured by the ~25.3 kg m™ isopycnal
and the 36.8 g kg'! isohaline. As previosly mentioned, these tracers exhibit a coordinated slope across
the zonal dimension of the eddy core, forming an internally tilted structure rather than a symmetric
dome-and-bowl geometry. This distinction, which is supported by our quasi-synoptic dataset, justifies
the inclusion and interpretation of these features in the revised manuscript.

”

1377: ”with a gradual inward movement towards the inner core at greater depths.” remove.
Response: As suggested by the referee, this sentence has been removed from the manuscript.

1379: give values of maximum velocities.
Response: As suggested by the referee, we have now included the maximum geostrophic velocity values
(50-55 cm s 1) observed above 100 m depth in the revised sentence.

1380: ”ageostrophic secondary circulation”, ageostrophic horizontal velocity.
Response: We have modified the expression “ageostrophic secondary circulation” to “ageostrophic
horizontal velocity” as suggested by the referee.

1382: "near the edges of the inner core,” remove
Response: As suggested by the referee, the phrase “near the edges of the inner core” has been removed
from the manuscript.

Section 3.4: OceT transect has non-synoptic observations. Justify the use of these observations
instead of the quasi-synoptic Seasoar data for Fig. 10 and the corresponding analysis. I suggest to use
the Seasoar observations for this analysis instead of the OceT transect, the radial section of the azimuthal
velocity will be easier to interpret, without contamination due to the lack of synopticity, and probably
only showing an inner core in solid-body rotation, without the inner/outer rings suggested by authors
that may appear due to the lack of synopticity (that by the way, they should explain how they detect
them in Fig. 10). Fig. 12 is from Seasoar or OceT data? Add this information in caption, and check
that the other captions specify which data is shown in the corresponding figures.

Response: We acknowledge the referee’s concern and thank them for the constructive suggestion
regarding the potential use of quasi-synoptic SeaSoar data for the eddy’s structural characterization. As
rightly pointed out, the original identification of concentric inner and outer rings around the eddy core
was influenced by a distorted view of the structure resulting from the non-synoptic nature of the OceT
transect. This issue has been addressed in the revised manuscript. Our updated analysis incorporates
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both the quasi-synoptic SeaSoar transects and the orthogonal sections. These reveal that, surrounding the
nearly stationary and vertically coherent eddy core, there exists a dynamically active region characterized
by significant spatial and temporal variability. Based on this improved understanding, we now refer to
this area simply as the surrounding ring, without subdividing it into inner and outer sub-rings.

In addition, we have revised the caption of Figure 12 (now Figure 14 in the updated manuscript), as
well as those of other relevant figures, to explicitly specify the dataset or sampling phase (e.g., SeaSoar
or OceT) used in each case. This improves clarity and ensures full traceability for the reader.

The corresponding analysis is now presented in Section 3.5, which now also includes: (1) a revised
radial zonation based on the azimuthal velocity distribution, (2) a comparison with an idealized theoreti-
cal model, and (3) the inclusion of strain rate estimates. We also refer the reader to Supplementary Note
3, which provides a detailed explanation of the revised radial structure. While we fully recognize the
advantages of quasi-synoptic sampling, the integrated use of both datasets—each serving clearly defined
and complementary purposes—offers a more robust and complete characterization of the eddy’s radial
dynamics.

1432: 7extremely low-PV values 7, extremely: use a more appropriate word.

Response: Following the referee’s suggestion, we rephrased the description by replacing ”extremely low-
PV values” with ”a large reduction in potential vorticity” and explicitly mentioned that this reduction
results from the reduced stratification and homogeneous properties of the ITE core (line 550 of the
revised manuscript).

1436: 7 general expectation for ITEs ”, expectation: use a more appropriate word

Response: Following the referee’s suggestion, we replaced ”reflects the general expectation for ITEs”
with "reflects the characteristic behavior of ITEs” to avoid subjective wording and to describe objectively
the role of vertical stratification in controlling the PV magnitude within the ITE core (lines 554 of the
revised manuscript).

Figure 13a: seems too busy, are necessary the white contours? Homogenize all values of PV in text
and in the figure to have the same factor x10.

Response: We thank the referee for the observation. We revised Figure 13a (now Figure 15a in the
revised manuscript) to improve clarity while preserving essential information. We decided to retain the
contours as they effectively highlight the regions of greatly reduced PV within the eddy’s inner core
and surface layer. To ensure consistency, PV values are now expressed using a logarithmic scale, which
facilitates interpretation across orders of magnitude and is now homogenized between the figure and the
main text. These changes were made in conjunction with suggestions from both referees to enhance
readability and interpretability.

1442: ”were associated with isopycnal lifting induced by CEs adjacent to the Bentayga eddy.” how do
you differentiate between isopycnal lifting induced by the ITE vs. the adjacent CEs?

Response: We revised the text to avoid directly attributing the observed isopycnal lifting solely to
adjacent cyclonic eddies. We now state that the highest PV values were detected near regions of strong
isopycnal lifting at the periphery of the Bentayga eddy, possibly influenced by nearby cyclonic struc-
tures (lines 560-561 of the revised manuscript). This adjustment acknowledges the complexity of the
surrounding environment and the limitations of the available transect coverage.

1443: Change “extremely”.

Response: Following the referee’s suggestion, we replaced ”extremely low-PV core” with ”anomalously
low-PV core” to provide a scientifically precise and objective description, emphasizing the core’s distinc-
tively low PV relative to its surroundings (line 562 of the revised manuscript).

1453:  which specific stage?
Response: We revised the text to explicitly state that the predominance of APE over KE suggests that
the ITE is in a mature stage of its life cycle (lines 579 of the revised manuscript).

1455-456:  you should mention at least here the lack of synopticity of the observations you used
for these computations. Also, the Bentayga radius was different than for the PUMP eddy. What is the
climatological first baroclinic Rossby radius of deformation for the region of study (Chelton et al., 1998)?
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Response: We thank the referee for this insightful observation. Following the suggestion, we have now
included an estimate of the climatological first baroclinic Rossby radius for the study region, calculated
using the parameterization from Chelton et al. [1998], which yields a value of approximately 42.8 km.
For comparison, the PUMP eddy presented a total radius of 46 km and a core radius of 30 km, which
are broadly comparable—though not identical—to those estimated for Bentayga (total radius of 70 km,
radial distance of maximum velocity of 41 km and core radius of 23 km based on our revised diagnostics).
Importantly, we now clarify that the energetic computations discussed in this section were derived from
the OceT transect, which is not fully synoptic. This limitation and its potential implications for the
interpretation of integrated quantities are discussed in depth in Supplementary Notes 1-5. As noted
there, we consider our final values to be conservative estimates given the constraints of the dataset.

1505: ” Among these features, ITEs are long-lived mesoscale structures that persist for several months
and play a critical role in maintaining the region’s elevated EKE. ” ITEs can be long-lived or not. This
is not an intrinsic characteristic of them. Rephrase.

Response: We revised the text to specify that long-lived ITEs are mesoscale structures that persist for
several months, thus avoiding a generalization across all ITEs (line 656 of the revised manuscript).

1517: 7its”, what eddy are you referring to here?

Response: We thank the referee for pointing out this ambiguity. In the revised manuscript, we
clarified that the possessive ”its” refers specifically to the Bentayga eddy. The sentence now reads: ”For
Bentayga, a combination of hydrographic and satellite-based evidence suggests the recent trapping of
upwelling waters from filaments...” This modification ensures that the subject is explicitly stated and
eliminates potential confusion (line 668).

1517: 7”The hydrographic properties of its inner core suggest significant trapping of upwelling waters
from filaments”, how? Explain.

Response: We thank the referee for requesting clarification. In response, we have revised the discussion
to include a more detailed justification of the proposed trapping of upwelling waters. Specifically, we
now highlight the combined use of satellite imagery and in situ hydrographic properties to support
this interpretation. Satellite observations from August 2022 (Fig. 17 of the revised manuscript) show
filaments of cool sea surface temperature and elevated chlorophyll-a concentrations extending from the
upwelling zone near Cape Juby and Cape Bojador and spiraling toward the eddy center, consistent
with surface convergence and filament entrainment. Complementarily, hydrographic measurements from
November 2022 reveal that the eddy’s inner core exhibits relatively low oxygen concentrations, low
apparent oxygen utilization (AOU), and slightly cooler and fresher properties relative to the surrounding
thermocline (Figs. 7 and 10 of the revised manuscript). These are characteristic of recently subducted
upwelled waters that have not undergone extensive remineralization. This updated interpretation is now
clearly stated in the revised manuscript (Section 4, lines 668-674).

Figure 15: should be improved for clarity.

Response: The figure referred to as Figure 15 in the original manuscript has been revised for improved
clarity and is now presented as Figure 17 in the updated version. The new figure focuses on a key moment
during the eddy’s intensification phase (11 August 2022) and illustrates the interaction between the
Bentayga eddy and upwelling filaments using chlorophyll-a and sea surface temperature fields, overlaid
with geostrophic streamlines. Compared to the original, the revised figure reduces visual clutter, enhances
the spatial resolution of key features, and includes clearer labeling of coastal landmarks and eddy position.
These changes provide a more focused and interpretable representation of the hypothesized convergence
dynamics.

Figure 15: 1In Fig. 15 I don’t see any trapping of waters from filaments. I see high chl and low
temperature waters advected by filaments near the eddy, it seems that these waters are moving around
the eddy under the influence of the swirling velocities. During eddy formation, eddies trap water within
their cores, and this water can be isolated from the surroundings over long distances if the eddy is non-
linear (Chelton et al., 2011). In Fig. 15 I see interaction between the eddy and filaments, but I don’t
see trapping. Indeed, the eddy core characteristics seem quite constant in all snapshots.

Response: We thank the referee for this insightful observation. We agree that the satellite snapshot
shown in Figure 17 (formerly Fig. 15) does not directly demonstrate the full process of water trapping
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within the eddy core. Rather, it illustrates the interaction between coastal upwelling filaments and
the Bentayga eddy, showing chlorophyll-rich and cold filaments spiraling toward the eddy center. These
patterns are consistent with surface convergence, a process widely recognized as a precursor to subduction
and filament trapping in anticyclonic eddies [e.g., Sangra et al., 2005, 2007] While the eddy core appears
relatively stable in terms of surface properties across the shown period, the interpretation of filament
trapping is additionally supported by subsurface hydrographic observations from November 2022, which
reveal relatively low oxygen concentrations and low AOU values within the eddy core, along with slightly
cooler and fresher anomalies. These characteristics are indicative of recently subducted waters that
have not undergone significant remineralization. Therefore, although the figure does not provide direct
evidence of trapping, it documents surface convergence consistent with filament entrainment, and when
considered together with the hydrographic anomalies observed months later, supports the interpretation
of lateral incorporation of upwelled waters into the Bentayga eddy during its intensification phase.

1522—524: "Interactions between mesoscale eddies, ... Such processes likely contributed to the vari-
ability observed in the Bentayga eddy, ”, provide evidence of this, or remove.

Response: We thank the referee for the comment. In the original version, the claim that eddy—eddy
interactions contributed to the Bentayga eddy’s variability lacked explicit support in that section. We
have now reorganized the discussion to connect more clearly with later content, where we qualitatively
describe the presence of multiple mesoscale vortices flanking the eddy during the eIMPACT2 campaign.
Moreover, we now reference a newly added supplementary video (DOI provided in the revised manuscript
and Supplementary Notes) showing the full satellite-derived trajectory of Bentayga, which highlights the
persistent proximity of other eddies throughout its lifetime. While this does not constitute direct obser-
vational evidence of structural merging or water exchange, it strengthens the plausibility of eddy—eddy
interactions as a contributing factor to the observed hydrographic complexity. The manuscript has been
revised accordingly to clarify the nature and limitations of this interpretation.

1526-531: This is interesting. Provide exact depths in text (they are different than in Figure B1).
Maybe plot more depth layers in Figure B1 if needed. Can you show original data together with inter-
polated data to check at least visually the interpolation? It seems that in the layers shown in B1 the
circulation is anticyclonic, but the eddy seems to be elongated along the north-south direction at 328 m,
having an elliptical shape. Do you have an explanation for this? ”possibly representing a center with
two nuclei” how do you know this? if no evidence, then remove. In text, guide the reader to the exact
subplots. In B2, the larger velocities coming from the east are the signal of interaction with another
feature that alter the circular shape of the eddy? What remote-sensing observations detect about this?
Response: We thank the referee for this detailed and insightful comment. In response, we have re-
vised the corresponding paragraph in the Discussion (lines 680-694) to include the exact depth levels
and to guide the reader more precisely to the relevant subplots in Figs. B1 and B2. We now explicitly
address the elliptical shape of the eddy observed at 328 m (Fig. Blc), oriented along a north—south axis,
and have removed the previous speculative reference to a “center with two nuclei,” as there is no direct
evidence supporting that interpretation. Regarding interpolation, we clarify in the captions of Figs. B1
and B2 that the fields shown are derived from objectively mapped SeaSoar VMADCP data. To improve
transparency, we now include additional figures (Figs. B3 and B4) showing the original velocity measure-
ments along the ship’s track. This allows for a visual comparison between the interpolated fields and the
underlying observations. The elongated pattern at 328 m is interpreted as the result of flow deformation
caused by nearby mesoscale features. This interpretation is further supported by enhanced eastward
velocities at 408 m (Fig.B1d), which may reflect ambient shear or interaction with a neighboring eddy.
Although direct remote-sensing observations do not resolve structures at these depths, the persistent
clustering of mesoscale features observed in the supplementary video product (Supplementary Note 6)
lends support to this interpretation. All these clarifications have been incorporated into the revised text
of the Discussion section.

1532—537: How is this impacting your integrations?

Response: We thank the referee for this important question. The revised analysis now addresses the
vertical coherence of the Bentayga eddy and its implications for integrated diagnostics more rigorously.
Specifically, the original interpretation previously presented in lines 532-537 has been removed and
replaced with a more robust framework developed in Section 3.5 and Supplementary Note 4. In Section
3.5, we characterize the vertical coherence of the eddy using the correlation between observed azimuthal
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velocities and solid-body rotation fits (rs,), along with the structure of the angular velocity wy. While
high rotational coherence (1, > 0.9) is maintained down to ~350 m, it decreases and becomes more
variable below this depth. However, this metric alone was not used to define the vertical integration
limit. Instead, we apply a physically grounded criterion based on the ratio between the shell velocity
and the eddy’s translational speed. This approach captures the depth range over which the eddy can
coherently advect its outer ring during propagation. Following this criterion, we used 550 m as the
upper integration limit. To quantify the effect of this choice, in Supplementary Note 4 we performed
a sensitivity test showing that reducing the integration depth from 550 m to 340 m results in changes
of approximately 20% in APE, AHA, and ASA, while KE remains comparatively less sensitive due to
weaker circulation below 340 m. These findings demonstrate that vertical integration limits have a
non-negligible impact on energy and tracer anomaly estimates. Therefore, the 550 m limit represents a
conservative yet dynamically consistent upper bound, ensuring that the derived integrated values remain
physically meaningful. This methodology is further contextualized in Supplementary Note 5, where we
discuss how to cautiously interpret these diagnostics given the vertical extent and temporal sampling
characteristics of the OceT dataset.

1538—542: What is the relation of this to your results?

Response: We appreciate the referee’s request for clarification. The paragraph in lines 538542 aims
to place the observed weakening and irregularity of the eddy-induced circulation below 330 m in a
broader dynamical context. While our results show that the anticyclonic structure remains coherent
down to approximately 250 m, it becomes progressively less defined at greater depths. We refer to
the study by Martinez-Marrero et al. [2019]—which reported intense near-inertial wave activity at the
base of another ITE in the same region—as a plausible physical mechanism that could contribute to
the observed weakening and variability. Additionally, the geographic proximity of Bentayga to energetic
internal wave sources (e.g., the Canary Archipelago and nearby seamounts) justifies considering the
potential role of internal tide activity. Although the dataset used in this study does not allow us to
resolve these high-frequency processes explicitly, acknowledging their potential influence helps frame the
observed vertical structure and its limits, especially when interpreting integrated diagnostics or assessing
vertical coherence.

Discussion (and in general): the excessive use of short paragraphs is confusing and breaks the
fluidity and coherence of the text. Try to group and link ideas.

Response: We thank the referee for this stylistic recommendation. Following this suggestion, we have
revised the structure of the Discussion section to improve coherence and flow. Several short paragraphs
have been merged where appropriate, and transitional sentences have been added to ensure smoother
progression between ideas. We believe these changes enhance the clarity of the arguments and the overall
readability of the discussion.

1544: Remove “true”; weakens argument.
Response: We removed the word “true” to avoid unnecessary subjectivity (line 709 of the revised
manuscript).

1565: Avoid “freshwater” — ocean water is more or less salty.

Response: Following the referee’s suggestion, we revised the text to refer more precisely to ”equivalent
freshwater fluxes” instead of simply ”freshwater”, thus clarifying that this flux is derived from the salt
anomaly relative to the background salinity (line 742 of the revised manuscript).

1568: “as an ITE, Bentayga is distinct ”: some of the eddies you mention in the previous sentence are
also subsurface intensified. Rephrase.

Response: We removed the subjective statement that Bentayga is distinct and rephrased the text to
focus on the role of its subsurface intensification in enabling the efficient transport of thermal and saline
anomalies into the ocean interior, consistent with previously observed behavior in ITEs (lines 745-746
of the revised manuscript).

1571-575: ”Interactions with upwelling filaments extending from the northwestern African coast (Fig.
15) likely imbued the Bentayga eddy with heat and salt signatures characteristic of these features ”
what do you mean? See my comment before. Expand this paragraph, give evidence or remove.
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Response: Following the referee’s suggestion, we revised the paragraph to present a more cautious and
scientifically grounded interpretation. We now describe the observed convergence of filaments towards
the eddy center as suggestive but not conclusive, and present the hypothesis that the waters incorporated
into the Bentayga eddy may have progressively deepened during offshore migration, following isopycnal
adjustment and conservation of potential vorticity (lines 747755 of the revised manuscript).

1576-580: Link with your results? Consider moving this paragraph to the introduction or remove.
Response: We thank the referee for this observation. In the revised manuscript, we now support the
biogeochemical relevance of the Bentayga eddy by incorporating a new subsection in the Results section
(Sect. 3.4), as suggested by Referee 1. There, we analyze the spatial distribution of dissolved oxygen and
apparent oxygen utilization (AOU), showing a subsurface oxygen-deficient and low AOU signature that
likely reflects the recent trapping of waters from Saharan upwelling filaments. Although we cannot fully
confirm this hypothesis with the available data, the observed anomalies align qualitatively with satellite
imagery from August 2022, which shows filaments converging toward the eddy’s center. Therefore, we
consider that the paragraph in lines 576-580 of the original version of this manuscript, is now effectively
linked to our results and is better contextualized. For this reason, we have chosen to retain it in the
Discussion section, where it helps underscore the potential ecological implications of the Bentayga eddy
(lines 756-762).

1595: ”It is plausible that the six identified AEs ...” provide evidence or remove.

Response: Following the referee’s suggestion, we removed the speculative statement regarding the six
identified AEs potentially undergoing similar interactions. The revised text now focuses on the persistent
presence of multiple mesoscale vortices near the Bentayga eddy, supported by visual inspection of satellite
altimetry imagery (with reference to a supplementary video; lines 775-783 of the revised manuscript).

1603, 1621, etc.: ”potentially biogeochemical properties ” provide evidence or remove.

Response: We thank the referee for this valuable observation. In the revised manuscript, we have
replaced the ambiguous phrase “potentially biogeochemical properties” with a more precise description
of the observed hydrographic signatures. Specifically, we now refer to “oxygen-deficient waters with
relatively low AOU values” within the eddy core (Section 3.4), which are consistent with the recent
entrainment of upwelling filament waters originating from the Saharan coast. Although the available
dataset does not include direct measurements of nutrients or carbon, the combined evidence from in situ
oxygen and AOU anomalies and satellite-derived surface convergence patterns supports the interpretation
that Bentayga likely transported biogeochemically distinct waters into the ocean interior. We have
revised the text accordingly to more accurately reflect these observations while maintaining a cautious
and evidence-based interpretation.

111-12: ”The intrathermocline nature of the eddy developed during the growth phase, and was shaped
by surface convergence enhanced by upwelling filament interactions, followed by isopycnal deepening
offshore.”, where do you explain and demonstrate this?

Response: Following the referee’s suggestion, we revised our analysis and updated the corresponding
statement in the abstract to reflect a more cautious interpretation (see lines 668-676 and 747-755 of
the revised manuscript). We now present the development of the intrathermocline nature and the
associated processes (surface convergence and isopycnal deepening) as plausible hypotheses rather than
demonstrated facts, based on the available observations (lines 12-16 of the revised manuscript).

We hope that our responses address all the reviewers’ concerns and that the revised manuscript is now
suitable for publication in Ocean Science.
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