Revision Note on the revised manuscript, dynamic upper-ocean processes enhance
mesopelagic carbon export of zooplankton fecal pellets in the southern South
China Sea, manuscript no. egusphere-2025-2864, submitted for publication in
Biogeosciences.

We thank all the reviewers for their valuable comments and suggestions. We have
carefully revised the manuscript in response to all the comments, and we sincerely hope
the editor and referees will be satisfied with our revision. This Revision Note is written
based on the annotated (using track changes) version of the manuscript (uploaded in
the system). Appended to this letter is our point-to-point response to the comment raised
by the reviewers. The notes (in blue) explain how and where each point of comment
has been addressed. The line numbers mentioned are new numbers in the annotated
version of the manuscript.

Reviewer#1: 'Comment on egusphere-2025-2864', Anonymous Referee #1, 24 Nov
2025

The authors made great efforts in improving the manuscript. Now the revised
manuscript is good in science, logic and other details. It can be accepted after some
minor revisions. The detailed comments are below:

Reply: We sincerely appreciate the reviewer’s time and effort in evaluating our revised
manuscript. We are grateful for your positive comments regarding the scientific quality,
logical structure and improvements. We have carefully addressed all minor comments
and have incorporated corresponding changes throughout the manuscript. Thank you
again for your constructive feedback and valuable guidance which have largely
strengthened the quality of our work.

Comment #1:
Line 21: Please change “which converts massive, dissolved CO2..” to “which convert
massive CO2 ...”

Reply: Thank you for this helpful comment. We agree that our previous expression
“dissolved CO2” was not accurate and could lead to misunderstandings of the BCP
carbon sources, as surface ocean inorganic carbon pool includes multiple species, not
only dissolved COso.

Accordingly, we have now corrected this sentence as follows: “Central to this uptake
lies the biological carbon pump (BCP), which converts massive CO: in the surface
ocean into particulate organic carbon (POC) via phytoplankton photosynthesis
(Falkowski, 2012; Boyd and Trull, 2007, Nowicki et al., 2022).” (Lines 21-23)

Comment #2:
Line 163: Figure 3 should be Fig. 3



Reply: Thank you for this helpful comment. We have now examined all figure citations
in our manuscript to ensure consistency, and have corrected this sentence as follows:
“Geometric and flux characteristics are summarized in Table 1 and Fig. 3, with
detailed data in Table S1.” (Lines 167-168)

Comment #3:
Please add units for the mean values in lines 168-169.

Reply: Thank you for this helpful comment. We have added units for mean values and
checked the unit consistency throughout the manuscript. The revised sentence now
reads: “FPN ranged from 9.4 x 10° to 4.61 x 10° pellets m? d! (mean: 7.39 x 10¢
pellets m? d!, Fig. 3a), while FPC spanned from 0.03 mg Cm> d"' to 4.62mg Cm? d
L' (mean: 0.91 mg C m? d, Fig. 3d), both exhibiting pronounced seasonal variations.”
(Lines 173-174)

Comment #4:

I still think Figures 3a and b, d and e are overlapped, and Figures 3b and e were not
cited in the text. I suggest present the total FPN and three kinds of FPN in one panel,
FPC in the same manner.

Reply: Thank you for this helpful comment. Indeed, the datasets of Figures 3a-b, d-e
were identical and were often discussed together in the text, which further resulted in
data redundancy of different subplots and missing citations of figures in the manuscript.

We have carefully evaluated your suggestion of combining total and component pellet
fluxes into a single panel. Across most plotting methods, we think stacked bar charts
remain the most effective way of visualizing our data, as they can display both total
fluxes and contributions of individual FP types, while preserving the seasonal patterns
(as in the original Fig. 3a and d).

In response, we have now removed Fig. 3b and 3e to avoid data overlapping and have
reorganized the sequence of subplots according to their reference in the text. The
revised Figure 3 now consists of 4 subplots, including (a) FPN flux (stacked bar chart
showing total FPN and fluxes of three FP types), (b) FPN percentage (%); (c) FPC flux
(stacked bar chart showing total FPC and fluxes of three FP types); and (d) FPC
percentage (%). The captions and references of the figure have been updated
accordingly. (Lines 200-203).

Comment #5:

The legends are not clear for Figure 4b. There are four lines in this panel, but the authors
did not explain the meaning of each line. In addition, Figure 4c was not cited in the text.
In line 205, the authors said FPC/POC displayed inverse seasonal variation to POC
fluxes based on Figure 4b, but according to Figure 4c, positive correlations between
POC flux to FPN and FPC. To some extent, it seems contradictory.



Reply: Thank you for this helpful comment. We sincerely apologize for the unclear
legends in Figure 4b and the confusion caused by the incomplete citation in Figure 4c.
In response, we have now redrawn and reorganized Figure 4 with clearer legends and
descriptions (Lines 218-220). Specifically, Figure 4c now illustrates the correlations
among FPN, FPC and POC flux, while a new panel (Fig. 4d) has been added to show
the relationship between the FPC/POC ratio and POC flux.

As shown in Figure 4c, FPN, FPC, and POC fluxes are all positively correlated with
each other, with all linear relationships being statistically significant (p < 0.01).
However, though FPC and POC flux are positively correlated, their ratio does not scale
with POC flux and can display opposite seasonal patterns (Fig. 4d). For example,
between August and November 2022, POC fluxes remained extremely low, whereas
the FPC/POC ratio reached its annual maximum (Fig. 4b).

Comment #6:

In figure 6, the points are shown in different colors, please using color bar or other
means to explain them. Also the dashed lines are in red and blue, which one denotes
EAM and non-EAM?

Reply: Thank you for this helpful advice. We sincerely apologize for the unclear
visualization in the previous version of Figure 6. The blue-green-yellow color range
previously used in the scatter plot did not correspond to any specific meaning and may
have caused confusion. In response, we have now redrawn and reorganized Figure 6
for clearer interpretation. In the revised plot, the two groups of data are distinctly
colored, with EAM in blue and non-EAM in red, and the linear regression lines are
shown in the same corresponding colors. (Line 273)

Reviewer#2: 'Comment on egusphere-2025-2864', Anonymous Referee #2, 24 Nov
2025

Comment #1:

Line 35: The studies by Estapa et al. (2017) and Terrats et al. (2023) provide estimates
of carbon fluxes associated with both large and small particles. However, we do not
think that the “large-particle flux” in these studies can be directly interpreted as fecal
pellet—driven carbon fluxes.

Reply: Thank you for this helpful comment. We agree that the particle fluxes reported
in Estapa et al. (2017) and Terrats et al. (2023) cannot be directly interpreted as fecal
pellet carbon fluxes, and therefore these studies are not suitable to support the sentence.
In the previous manuscript, they were cited as evidence for the use of Argo in fecal
pellet research. However, Argo and Bio-Argo estimates also include both small and
large particles, and the contribution of fecal pellets cannot be separated.



In response, we have now removed the two references and revised the sentence as
follows: “In-situ observations from sediment traps and large filtering systems provide
high-resolution time-series flux records (Shatova et al., 2012, Turner et al., 2015, Li et
al., 2022; Wang et al., 2023; Cao et al, 2024, Darnis et al., 2024), while
complementary approaches including satellite observations (Siegel et al., 2014) and
numerical modeling (Stamieszkin et al., 2015, Countryman et al., 2022) largely expand
the scope of investigation across broader spatial and temporal scales.” (Lines 33-38)

Comment #2:
Line 325: The abbreviation “EAM” has been repeatedly defined throughout the
manuscript. It should be introduced only once when it first appears.

Reply: Thank you for this helpful comment. We have now examined all terms,
definitions, and abbreviations throughout the manuscript, including EAM, BCP, POC,
SCS, WSPs, TCs, and CEs, and ensured that each term is introduced only once at its
first occurrence. The specific first appearances are as follows: EAM (Line 62), BCP
(Line 21), POC (Line 22), SCS (Line 61), WSPs (Line 227), TCs (Line 228), CEs (Line
329). Thank you again for your careful examination.

Comment #3:

Table 2: It is somewhat unclear how the generalized linear model (GLM) was used to
quantify the relative contribution of physical events to carbon export. For each event
type, was it treated as a single independent factor or as a composite factor including
multiple environmental variables? Please provide more methodological details to
clarify this.

Reply: Thank you for this helpful comment. In our GLM model, each physical event
(typhoon, monsoon, eddy) was treated as an independent binary factor, coded as 1 when
the event occurred and 0 otherwise. Since the aim of this analysis was to evaluate the
relative contribution of each event to fecal pellet export, we did not combine multiple
environmental variables into composite factors, as doing so could increase the model
uncertainty and the risk of overfitting, giving the limited number of observations we
have (n = 13).

In response, we have expanded Section 2.4 to include more description of the GLM
model. The revised text reads as follows:

“To evaluate the relative contribution of different events to fecal pellet export, we
applied a generalized linear model (GLM) with a Gamma distribution and a log link
function:

FPN ~ Monsoon + Typhoon + Eddy

Each physical event was treated as an independent binary factor indicating whether
the event occurred during the sampling period.” (Lines 157-162)

Comment #4:



Line 530: The typical range of the FPC/POC ratio in oligotrophic oceans should be
specified, along with the corresponding references.

Reply: Thank you for this helpful comment. We agree that specifying the range of
FPC/POC ratio in oligotrophic oceans is essential and can greatly strengthen our
discussion. According to recent studies and earlier reviews, FPC/POC ratio ranges from
0.3 % to 35 % in oligotrophic mesopelagic (200—1000 m) regions. Reported values and
related references include: the southern SCS (1.3-30.0 % at 500 m, mean 9.6 %; Li et
al., 2022); the northern SCS (0.3—15.7 % at 500 m, mean 3.4 %; Wang et al., 2023); the
western SCS (0.7-28.2 % at 500 m, mean 4.4 %; Cao et al., 2024); Shikoku, Japan
(0.4-1.7 % at 500 m; Ayukai and Hattori, 1992); the central North Pacific (14-35 % at
500 m; Wilson et al., 2008); the northwestern Mediterranean (3—35 % at 500 m; Carroll
et al., 1998), and the Sargasso Sea (0.4-10.0 % at 500 m; Shatova et al., 2012).

In response, we have now revised the sentences as follows:

“In the SCS, zooplankton fecal pellets make the most contribution to POC export in the
southern region, with FPC/POC ratio ranging from 10.0 % to 42.6 %, reaching an
average of 21.6 %. This range is relatively higher than the typical values reported for
oligotrophic mesopelagic regions (0.3—35 %, reviewed in Turner et al., 2015; Li et al.,
2022), including Station ALOHA in the central North Pacific (14-35 %,; Wilson et al.,
2008), the northwestern Mediterranean (3—35 %, Carroll et al., 1998), and the
Sargasso Sea (0.4-10.0 % at 500 m; Shatova et al., 2012), highlighting the critical role
of zooplankton fecal pellets in shaping the unique carbon export process in the southern
SCS.” (Lines 401-407)
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