Response to reviewers of the manuscript entitled “Sources, Reactivity and Burial
of Organic Matter in East China Sea Sediments, as Indicated by a Multi-
geochemical Proxy Approach” authored by X. Yu, S. Liang, G. Zhang, S. Li, H.
Huang and H. Ma.

Below, the reviewer comments are included in blue, and responses in black font. All

page/line numbers referenced below refer to the preprint.

Reviewer #1

The authors measured a suite of biogeochemical proxies including multi-biomarkers in
surface sediments from an East China Sea shelf transect to investigate the sources and
reactivity of OM. This paper provides valuable insights into OM transformation and
carbon cycling across the land-ocean interface. With the benefit of multiproxy,
terrestrial and marine derived OM, vegetation sources and degradation conditions were
tried to be examined. Overall, this paper provides a valuable package of data with
insights into OM transformation and carbon cycling across the land-ocean interface.
While I support this manuscript for publication after a major revision, I do have some

comments/concerns they need to address.

Major comments

Comment 1. (1) The authors mention that this transect provides an ideal area to
investigate the hydrodynamic-driven redistribution of OC. However, the manuscript
lacks detailed descriptions of the hydrodynamic conditions. A more comprehensive
introduction and explanation of how hydrodynamic data were measured or utilized
would strengthen the manuscript.

Response: Our study area covers the estuary, continental shelf, and the Okinawa
Trough, and is influenced by a variety of hydrodynamic processes, including the
Changjiang Diluted Water, the nearshore and offshore Kuroshio Branch Currents, and
the Taiwan Warm Current. These conditions make it an ideal region for investigating
the hydrodynamic-driven redistribution of OC. Numerous studies have conducted that
included detailed observations and modeling of the region’s hydrodynamic
characteristics. In this study, we have relied on these published studies to obtain the
relevant hydrodynamic information. We will add description of the hydrodynamic

features and their influence on the study area in Line 120, Page 4, Part 2.1, as follows:
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“The YSCC flows southward throughout the year but is unable to penetrate the ECS
during summer. In winter, however, it extends deeply into the northern ECS (Hwang et
al., 2014). Together with the Yellow Sea Warm Current (YSWC), the YSCC forms a
circulation system that induces upwelling, thus transporting nutrient-rich waters from
deeper layers to the surface and enhancing primary productivity (Wang et al., 2019).
The CDW contributes significantly to the nutrient pool of the ECS. During summer,
most river-borne sediments are temporarily deposited in the subaqueous delta and
estuarine zones. In winter, CDW flows southwestward along the coast toward the
Taiwan Strait, and, in conjunction with the southward-flowing ZFCC, facilitates the
transport of resuspended sediments (Hwang et al., 2014; Hu et al., 2014). The TWC
flows northward year-round along the 50-100 m isobaths. In summer, the TWC
originates from warm water in the Taiwan Strait and Kuroshio subsurface water,
whereas in winter, it is primarily sustained by the Kuroshio subsurface intrusion, which
reaches as far north as the subaqueous valley off the Changjiang Estuary (CJE) (Lian
et al., 2016). Both the OKBC and the nearshore Kuroshio Branch Current (NKBC)
deliver nutrient-enriched waters, particularly in phosphorus (P), thereby promoting
primary productivity (Yang et al., 2012; Yang et al., 2013). The OKBC, flowing at
depths of 60—120 m, moves northwestward along the 100 m isobath and partially rejoins
the Kuroshio Main Stream near 28°N. The NKBC, originating at depths of 120-250 m,
turns upward at approximately 27.5°N, 122°E, and then flows northeastward along the
60 m isobath until it reaches 30.5°N before veering eastward (Yang et al., 2012; Yang
etal., 2013) (Fig. 1).”

(2) Regarding Figure 1 and hydrodynamic description: Hydrodynamics and currents
are also important components in this paper, especially in the ocean part. Even though
this figure 1 is presented in 3-D, it does not properly show the ‘spatial range (i.e.,
approximate depth and range) of key current (KC, TWC, CDW...)’. Additionally, the
sampling stations are difficult to identify. | recommend revising Figure 1 to improve
clarity and informational value.

Response: To improve the clarity of station locations and current patterns, we have
redrawn Figure 1 using a 2D map format. In the revised Figure 1, we unified the color
scheme for sampling stations and sediment types to enhance visual consistency and

informational clarity. The updated Figure 1, shown below:
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Figure 1. Map showing the location of sampling stations in the study transect and
regional ocean circulation patterns in spring. KC, Kuroshio Current; TWC, Taiwan
Warm Current; YSCC, Yellow Sea Coastal Current; ZFCC, Zhejiang-Fujian Coastal
Current; CDW, Changjiang Diluted Water; OKBC, offshore Kuroshio Branch Current;
NKBC, nearshore Kuroshio Branch Current; KC, Kuroshio Current; TSWC, Tsushima
Warm Current; CHWC, Cheju Warm Current.

Comment 2. This paper includes a nice dataset of biogeochemical parameters, and I
believe this could be beneficial for other researchers working on the East China Sea
shelf region. I recommend the authors include a summary table (maybe in
supplementary) listing the proxies used, their function or roles in this study, and relevant
references. This would be particularly helpful for readers who are less familiar with
these parameters.

Response: As suggested, we have included a summary table (Table S4) of the
Supplementary Materials. The table lists the proxies used in this study, their functions

or roles, and the relevant references. The detailed content is as follows:

3



Table S4. The summary of proxies and their functions in surface sediments in the East

China Sea.
Proxy  Function  Parameters Values Indication References
the ratio of total >20 terrestrial organic matter  (Ankit et al., 2022)
i t
CN Sources organic car.bon o
total nitrogen (Zhou, 2016; Tesi
(C/N) 4to012 marine organic matter et al., 2007; Wang
etal., 2021)
(Martens et al.,
-24%o to -18%o marine phytoplankton 2019; Duan et al.,
2019)
terrestrial plants with the
-33%o to -24%o Calvin-Benson cycle (Liu et al., 2020)
NEs Sources §table carbon (C3)
isotope (8'3C)
terrestrial plants with the (Wang et al,
-16%o to -9%o
Hatch-Slack cycle (C4) 2018a)
terrestrial plants with the
-20%o to -10%o Crassulacean acid (Liu et al., 2020)
metabolism cycle (CAM)
marine organic matter; (Wang et al
lluted ri >4%o); ?
3%o to 12%o polluted rivers - (>4%0): 100 Voss et all,
less polluted and large 2006)
. rivers (= 4%o)
stable nitrogen
315N Sources ) . .
isotope (3'°N) terrestrial organic matter;
organic matter derived (Gireeshkumar et
=~ 0%o from Trichodesmium; al., 2013; Voss et
pristine mountain rivers al., 2006)
(< 4%o0)
=0 gymnosperms (Tareq et al., 2004)
syringyl to
vanillyl (S/V)
0.6to4 angiosperms (Tareq et al., 2011)
<0.1 woody plants
o Vegetable  ¢innamyl to
Lignin T tal., 2011
types vanillyl (C/V) (Tareq etal., 2011)
>0.1 nonwoody plants
~1 woody gymnosperms
lignin phenol (Zhu et al., 2008;
vegetation index Zhu et al., 2011;
(LPVI) Tareq et al., 2011)
3to27 nonwoody gymnosperms



THAA

NS

Degradati
on state

Sources

Degradati
on state

Degradati
on state

acid to aldehyde
ratios of vanillyl
(Ad/Al)v and
syringyl (Ad/Al)s

p-hydroxyl phenol
to (vanillyl phenol
+ syringyl phenol)
(P/(V+S))

aspartic acid to
glycine
(Asp/Gly); serine
plus  threonine
(Ser+Thr)

carbon-
normalized amino
acid yields
(THAA(%TOC))

nitrogen-
normalized amino
acid yields
(THAA(%TN))

degradation index
(DD

relative
percentage of
fucose and

rhamnose to total
neutral
(mol%
(Rha+Fuc))

sugars

67 to 415 woody angiosperm

176 to 2782 nonwoody angiosperm

0.1 t00.3 fresh plants

~0.5 highly . .degraded
terrestrial organic matter

<039 weakly. .degraded
terrestrial organic matter

tel

0.39 o 0.63 modera. ely Idegraded
terrestrial organic matter

~0.63 highly degraded

terrestrial organic matter

Asp/Gly: diatomaceous materials (=0.62%) <
calcareous materials (=1.88%).

Ser+Thr: diatomaceous materials (=16.7%) >
calcareous materials (=9%)

decrease with increasing organic matter
degradation

increase with increasing organic matter
degradation

(Tareq et al., 2004;
Zhou, 2016)

(Tareq et al., 2004;
Goili, 1997)

(Zhou, 2016)

(Miiller et al.,
1986; Wei et al.,
2022)

(Wang et al.,
2018b; Gaye et al.,
2022)

(He et al., 2010)



carbon- (Lehmann et al.,
normalized neutral decrease with increasing organic matter 2020; Amon et al.,
sugar yields degradation 2001; Amon and
(NS(%TOC)) Benner, 2003)

Comment 3. (1) Are there other possible terrestrial OM transport pathways in the study
area (e.g., smaller rivers, submarine groundwater discharge, etc.)? A brief discussion of
these factors would be helpful.

Response: In addition to the Changjiang River-dominated terrestrial OM input, other
pathways also contribute to regional fluxes. We will add a brief discussion of these
factors in Part 4.1 on Page 15, Line 335, as follows:

“Furthermore, native processes (e.g., submarine groundwater, monsoons, and smaller
rivers), and human activities all contribute to the input of terrestrial OM (Sun et al.,
2023; Wang et al., 2021). For example, significant pulsed discharges of high-salinity
groundwater occur in the South Atlantic Bight, up to 15 km from the coast (George et
al., 2020). Similarly, in the Zhejiang-Fujian coastal area of the East China Sea, results
of CDOM (chromophoric dissolved organic matter) in surface seawater indicate that its
source may likely be affected by groundwater input (Gao et al., 2010). Before 1970, the
intensity of the East Asian winter monsoon was positively correlated with the amount
of terrestrial OM burial in the muddy areas of the East China Sea (ECS) (Wang et al.,
2021). In recent decades, sediment discharge has decreased by =70% mainly due to

dam construction and other water/soil conservation measures (Wang et al., 2021).”

(2) Large river estuaries typically exhibit substantial seasonal variability. Could this
variability introduce potential bias in the terrestrial OM input due to changes in both its
quantity and composition?

Response: We thank the reviewer for raising the important issue of seasonal variability
in river estuaries. To address this point, we will add a supplementary discussion in the
manuscript in Part 4.1 on Page 15, at Line 352, as follows:

“Seasonal variation in large river estuaries can usually drive changes in the quantity
and composition of terrestrial OM input to water bodies, greatly affecting the DOC and
POC fluxes into the sea (Chen et al., 2025; Wang et al., 2012; Wang et al., 2023; Han
et al., 2021). Previous studies in the east of Zhoushan Archipelago to the north of the
Taiwan Strait have shown that the spring average percentage of terrigenous OM in
surface sediments is higher than that in autumn (Zhou et al., 2018a). It is noteworthy
that the sediment survey stations in the present study were all sampled during the same
season, and the sampling time coincided with the CJR flood period (May-October), and

is thus representative of the interannual variation and is minimally affected by seasonal
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variability. In areas beyond the estuary to the Okinawa Trough, based on sedimentation
rates, the age of surface sediments exceeds one year. Additionally, in anaerobic
environments, the half-life of terrigenous biomarkers (such as lignin phenols) in
sediments is at least 300 years (Dittmar and Lara, 2001), meaning their signals are not

easily altered during seasonal variations.”

(3) The sediment samples used in this study were collected in 2009 and 2010, which is
approximately 15 years ago. Do the authors anticipate any bias due to this time gap,
such as the impacts of human activities (e.g., dam construction, population growth,
industrialization) or climate change over the intervening years?

Response: While we acknowledge that the sediment samples were collected in 2009
and 2010, i.e., approximately 15 years ago, the following evidence supports the
continued scientific validity of our conclusions:

1. sampling occurred after major human impacts had stabilized: After the
Three Gorges Dam began impoundment in 2003, the sediment discharge from
the Yangtze River had already decreased by over 55% by 2009 (Chen et al.,
2019). This year marked the full operational start of the Three Gorges Project
in terms of impounding and regulating large-scale runoff. Given ongoing global
warming and intensified human activities, our dataset serves as an important
baseline. Our study thus provides a valuable reference for subsequent studies.
Future sampling in the same region will allow more precise quantification of
temporal changes.

2. Hydrological stability: the Yellow Sea Coastal Current, offshore Kuroshio
Branch Current, and Changjiang Diluted Water studied here have been
persistent over the past 15 years with limited variation in their pathways (Yang
etal., 2012; Zhou et al., 2018b; Zhou et al., 2018a).

3. Parameter stability: [sotopes and lignin biomarkers are relatively stable and
have long half-lives (Dittmar and Lara, 2001). Our calculations, together with
comparisons to recent literature data, indicate no substantial bias due to the time
gap.

4. Relevance to study objectives: Carbon burial in stable sedimentary
environments occurs over long timescales (Song et al., 2022). Our study focuses
on a multi-geochemical proxy approach and on carbon burial mechanisms rather
than instantaneous conditions. Data from 2018, 2014, and 2012 show that the
proportion of terrestrial OM in the ECS sediments still exhibits a seaward
decreasing trend (Zhou et al., 2018a; Li et al., 2014; Walter et al., 2007),

consistent with the spatial patterns observed in our study. Comparative analysis
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of multiple proxies from the same samples in the present study, which are rare

in the literature, provides valuable insights into OM sources, distribution, and

burial.
We will add a supplementary discussion addressing these points in Part 4.1 on Page 14,
Line 332 of the preprint, as follows:
“The spatial distribution patterns of OM in marine shelf sediments are mainly
controlled by hydrodynamic sorting and nutrient concentrations, while their temporal
variation is predominantly regulated by climate events and anthropogenic activities (Li
et al., 2022). The seasonal durations of typhoons and strong winds during 2010-2019
increased, which may have increased the southward transport of POC like the
northward passage of Typhoon Bolaven (Wang et al., 2023). Following impoundment
of the Three Gorges Dam (TGD), the input of phytodetritus derived from freshwater
phytoplankton increased, leading to a decreasing trend in §'*C values of surface
sediments along the Zhejiang-Fujian coast starting in 2006 (Yao et al., 2015).
Regulation of the CJR runoff has resulted in weakening of the transport of terrigenous
materials to the sea, and thereby in a marked reduction in the deposition of CJR
terrestrial OM in the CJR Estuary and along the Zhejiang-Fujian coast (Li et al., 2022).
Yang et al. (2021) confirmed that human activity has markedly reduced CJR sediment
discharge, which in turn decreased the transport of nutrients and terrigenous materials.
This process suppressed marine primary productivity, causing a decline in the burial
flux of marine OC (Yang et al., 2021). Findings of our study are close to the data from
Zhou et al. (2018a) and Li et al. (2014), demonstrating that the proportion of terrigenous
OM in ECS sediments exhibits a seaward decreasing trend and the spatial pattern across

temporal scales is stable.”

Comment 4. It may not be straightforward, but is it possible for the authors to estimate
the degradation or transport time of OM by combining geochemical evidence from the
sediments with the known distances (in km) along the transect?

Response: Yes, it is feasible. We have estimated the degradation and transport time of
OM and performed data fitting using power attenuation and first-order kinetics models,
with transport time and distance from the estuary to each station as independent
variables. These analyses will be incorporated into the revised manuscript, including
the Abstract, Methods, Results, Discussion, and Conclusion sections. Detailed
additions are as follows:

(1) Abstract (Page 1, Line 21)
The proxies of OM in the transect collectively fit a power-law model but with distinct

attenuation rates (the a* values) for individual OC pool and biogeochemical indicators.

8



(2) Materials and Methods (Part 2.5, Page 8, Line 212)
2.5 Lateral transport time and degradation kinetic models
2.5.1 Lateral transport time
The age of organic carbon (kyr) and the transport time (kyr) were calculated on the base
of Bao et al. (2016)’s large and accurate '*C data dataset (Bao et al., 2019). The kriging
interpolation method was applied to the target station. According to the formula
proposed by Bao et al. (2019), further derivation processes are detailed in Text S1,
yielding the following formula:
Age = 1/A1n (1/(1 + **C/1000)) (12)
At = Ageg — Agep (13)
where A is the “true” decay constant for radiocarbon: 0.000121 (Bao et al., 2019). Age
(kyr) is the age of OC, and At is the lateral transport time. A and B were the locations
A and B, respectively.

According to Broder et al. (2018)’s method, the transport time (kyr) was also
calculated as follows:
Age=axx+b (14)
At=Age —b (15)
where x (m) is the water depth. a and b defined the inverse net cross-shelf transport
velocity and the pre-ageing on land, respectively.
2.5.2 Degradation kinetic models
The carbon pools were estimated from fitting different kinetic reaction function to the
data:

—k,At

A first-order decay model of SOM expressed as C; = Cy X e can be converted

to (Chen et al., 2011):
InC; —InCy = —k At (16)

A power attenuation model is analogous to the first-order decay model which the
degradability is subject to a power-law (Zhu et al., 2013). In this study, the distance
from the river mouth (d) was substituted for the water depth as proposed by Zhu et al.
(2013):

Co=Coxd @ (17)
where Cy (mg" g sediment dry weight) is the concentration of a compound A at distance from
the river mouth; Cy (mg-g 'sediment dry weight) iS the initial concentration; a* is the
compound-specific, distance-related attenuation constant, and d (km) is the distance

from the river mouth. k; (kyr'') is the first-order degradation rate constant.

(3) Results (Part 3.4, Page 14, Line 318)

3.4 Cross-shelf transport time for sedimentary organic matter
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The age of OC generally increases with increasing distance from the river mouth and
water depth, whereas the OC age in the shelf sediments (C0508) and the OT sediments
(C0608) is relatively young (Table 2). Thus, only data from C0501 to DHa-5 were
subjected to linear fitting to get the lateral transport time (Fig. 7). The fitted parameters
of Equation (14) were obtained as follows: a= 0.015£0.01 kyr-m™, b=2.79+0.24 kyr.

Three terrestrial OM components ( OCerr s OCpiant, and OCierr—plant) and three

biomarkers (lignin, THAA, and NS) were plotted against the distance from the river
mouth and the transport time (Fig. 8 and Fig. 9). The R? values of different indices
across various models indicate that when the distance from the river mouth is taken as
the independent variable (power attenuation model), the R? values are higher than those
when time is used as the independent variable (first-order decay model). The calculated

attenuation constant a* values of different OC pool and biomarkers decrease in the

order: OCpjant > OCterr > OCterr—plant> 1.8 > NS > THAA, respectively (Fig. 8), with

the higher a* values indicating quicker attenuation seaward. The variation pattern of k
is consistent with that of a*. The transport time of other stations relative to C0501
calculated by the method proposed by Broder et al. (2018) (Equation 15) is consistent
with the corresponding results obtained using the method put forward by Bao et al.
(2019) (Equation 13).

Table 2. Radiocarbon data for bulk organic carbon and the lateral transport time for

stations along the transect in the East Chins Sea

Station A'*C (%0) Age (kyr) Lateral transport time (kyr)

C0501  -290.17 2.83 0.039
CFJA  -351.02 3.57 0.78
DHa-2  -350.87 3.57 0.78
DHa-3  -360.82 3.70 0.91
DHa-4 -352.39 3.59 0.80
DHa-5 -355.73 3.63 0.84

C0508  -235.89 2.22 -
C0608  -251.20 2.39 -

Note. -: Unknown.
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describing first-order decay model at sampling stations along an East China Sea

transect.

(4) Discussion (Part 4.3, Page 18, Line 450)

The cross-shelf transport time in this study should be understood as a net (unidirectional
cross-shelf vector) transfer time and not the actual random-walk speed (Bao et al., 2019;
Broder et al., 2018). The results from the power attenuation model and the first-order
decay models indicate that distance from the river mouth is more suitable as an
independent variable than lateral transport time for reflecting the degradation process.
This may be attributed to factors such as sediment resuspension, ocean currents, and
human activities, which complicate the relationship between lateral transport time,
transport of sediments with different grain sizes, and terrestrial OM diffusion. THAA
and NS were not applicable to these models, possibly due to their lability and potential
for autochthonous production. In this study, the attenuation rate of terrestrial OM
decreases with the distance from the river mouth in the ECS (Fig. 8). Thus, the
assumption that time roughly equals distance from the river mouth in this transect is
generally robust. Specifically, we propose that the distance from the river mouth can be
used as a proxy for the entirety of diagenetic history in the ECS, including both lateral
transport and vertical burial. Consequently, terrestrial OM deposited in the deep shelf
has undergone both a longer transport time and a longer burial time, leading to a longer
diagenetic history.

(5) Conclusion (Part S, Page 19, Line 479)

The concentrations of terrestrial OM components at the transect can be best described
12



by power-law attenuation curves and the distance is more suitable than lateral transport

time for reflecting the degradation.

Text S1 Lateral transport time (Supplementary material)
According to Bao et al. (2019), the age of organic carbon (kyr) and the transport time
(kyr) were calculated on the base of Bao et al. (2016)’s large and accurate '*C data

dataset. The kriging interpolation method was applied to the target station.

((14C/12C)sample/(14C/12C)modern - 1) X 1000 = 814(: (1)

Rsample = (14C/12C)sample (2)

Rmodern = (14C/12C)modern 3)

Fin = Rsample/Rmodern 4)

The equation describing radioactive decay (t) is:

N = Npe™ (5)

l:m,B = l:m,Ae_}Lt (6)
It can be derived from Equations (1-4) that F,, = 1 + A**C/1000 (7
The relationship can be written according to Equations (5-6),

Na/Ng = l:m,A/Fm,B = (Rsample,A/Rmodern)/(Rsample,B/Rmodern) 3

When A represents modern and B represents sample, Equations (8) could be
expressed as:
Na/Ng =1/Fup 9)
In our study, lateral transport time corresponds to radiocarbon decay occurring during
the transport process; that is, t=Age (Bao et al., 2019). Combining Equations (5), and

(9), the following equation can be obtained:

Age = 1/AIn (1/FpB) (10)
Combining Equations (7) and (10), the following equation can be obtained:
Age = 1/AIn (1/(1 + **C/1000)) (11)

Next, the constraints from radioactive isotope (1*C) decay were utilized to derive
transport time. The equation is:
At = Ageg — Agep (12)
where N, is the number of atoms of the radioactive isotope in sample A, and Ny is the

number of atoms left after time t. A is the ‘““true” decay constant for radiocarbon:

0.000121, and Fy, is the fraction modern, where Rsampe is '*C/*C ratio for the sample
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and R ogern 15 "*C/!2C ratio for isotopic fractionation-normalized standard in the year
1950 (Bao et al., 2019). Age (kyr) is the age of OC, where Fy, 4, Fi, g are Fm values of

corresponding OM from locations A and B, respectively. At is the lateral transport time.

Minor comments

Comment 1. Line 36: “whereas ~ in sediment” [ feel this sentence suddenly popped up,
but phosphorus is not a MAIN topic dealt in this paper. I recommend removing this part.
Response: Thank you for your comment. The original sentence mistakenly referred to
phosphorus (P) instead of particulate organic carbon (POC), which was a typographical

error by us. This has been corrected in the revised manuscript.

Comment 2. Line 46: sometimes “land-ocean” used but sometimes “land-sea”. Please
unify the vocabulary, unless the author wants to categorize something different (if so,
please explain).

Response: We have unified the terminology and changed “land-sea” to “land-ocean”

in Line 46 for consistency in the revised manuscript.

Comment 3. Line 50: Does C/N in this paper is OC/TN? Or TC? TN? Maybe it’s better
to clarify when it first appears. (I saw this information in line 146).

Response: Thank you for pointing this out. We have revised the manuscript to clarify
that C/N refers to the ratio of TOC to TN. Definitions for C/N, TOC, and TN have been

added when they first appear to ensure clarity for readers.

Comment 4. Line 71: a few ppm: in this ms, per mil (%o0) kept used. I recommend
sticking to the same unit.

Response: The unit was mistakenly changed during multiple rounds of our own
revision. We have corrected it back to “a few %o0” to maintain consistency throughout

the manuscript.

Comment 5. Line 125: 0-2 cm sediment samples were collected by which device?
Boxcore? Multicore?
Response: Except for the DHa-2 station, which was sampled using a gravity corer, all
other stations were sampled with a box corer.

We will supplement and improve the content in Line 125 of page 5 in part 2.1, which
originally read: “A total of eight surface (0—2 cm) sediment samples were collected

along the transect from the delta to the OT on board the R/V Dong Fang Hong 2 and
14



Science 3 scientific research vessels on May 2009 and June 2010 was sampled for
analysis (Fig.1, Table 1, and Table S1).* to “Surface sediments were collected using a
box corer on board the R/V Dong Fang Hong 2 and Science 3 scientific research vessels
on May 2009 and June 2010, and the top 0-2 cm layer along the transect from the delta
to the OT was sampled for analysis (Fig.1, Table 1, and Table S1). For the DHa-2
sample, a gravity corer was employed to obtain a sediment core, which was sectioned,

and the 0-2 cm segment was selected as the surface sediment sample.”

Comment 6. Line 143, 145: Inorganic carbon removing part is written twice.
Response: We have removed the redundant description of inorganic carbon removal in
Line 145.

Comment 7. Line 170-174: Does Chl-a were measured with a YSI sonde and from the
filter? Please clarify which method you used in this paper.

Response: Two methods were used to measure Chl-a in this study. During field
investigations, Chl-a was measured in situ using a YSI sonde. The discussion regarding
the higher Chl-a concentration in the mid-layer of station DHa-2 compared to the
corresponding layer at station CFJA refers to the YSI results. We have clarified this in
the Discussion section (Part 4.1, Page 15, Line 359) by adding “(YSI data)” after “the
Chl-a concentration”. In addition, we have corrected “The filtrate was used for Chl-a

and nutrients analysis.” (Part 2.2, Page 6, Line 174) in the revised manuscript.

Comment 8. Line 177 and Figure 6: N/C ratio? or C/N ratio?
Response: The ratio in Line 177 and Figure 6 originally referred to N/C. To avoid
confusion, we have carefully revised the manuscript and standardized all relevant

instances to the commonly used format “C/N”.

Comment 9. Line 220: 16.5 + 0.5 (n=##) please provide the number of samples used
for this calculation.

Response: The number of samples used for this calculation is 8. We have now added
“(n=8)” in Line 220.

Comment 10. Line 249: Section 3.2, description of stable isotopic values is too short.
You can write down more, or I recommend considering this section within section 3.1.,
as your stable isotopic values were also measured in bulk.

Response: Thanks for your valuable suggestion. We will merge the original Section 3.2

into Section 3.1, and it will be presented as Subsection 3.1.3. Accordingly, the original
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Section 3.3 will be renumbered as Section 3.2, and Section 3.4 will be renumbered as
Section 3.3.

Figures and Tables

Comment 11. Fig.2 and 3- please provide error bars-

Response: We acknowledge the importance of representing measurement variability
and regret that we are unable to provide sample-specific error bars (e.g., standard
deviations based on sample replicates) for the data points at each station in the figures.
This limitation stems from the fact that duplicate analyses were not performed on
individual samples during the original survey. Practical constraints, including limited
sample quantity available from each station, the considerable analytical time
requirements for the comprehensive suite of parameters measured, and associated
analytical costs, precluded obtaining replicate measurements for each sample.
Additionally, previous studies component indices typically were measured only once.
This may be due to the fact that during the sample-testing process, the precision and
accuracy can be ensured by determining standard materials or adding standard materials,
and the stability of the instrument can be checked. Meanwhile, it is also affected by
factors such as the amount of sample obtained, the cost of sample pretreatment, as well
as the testing duration and cost.

Nevertheless, in the present study stringent quality control (QC) procedures were
rigorously implemented throughout the analysis for all parameters to ensure data
accuracy and precision:

(1) Stable Isotopes (8'*C, 5'°N):

The certified isotopic standard BR2151 (8"°C = -26.27 + 0.15 %o, §'°'N = 4.42 +
0.29 %o0) was analyzed repeatedly (once every 5-8 samples; n = 6 total replicates)
interspersed with the samples. The relative standard deviations (RSD%) calculated
from these replicates were <1.0%o for §'*C and 5.0% for 8'°N (Part 2.2, Page 6, Line
151).

(2) Lignin, neutral sugars (NS), total hydrolyzable amino acids (THAA):

For the analysis of them, we employed internal standards and calculated their
recovery rates to monitor and ensure both accuracy and precision. Specifically, for NS,
the RSD it is now explicitly stated that calculation was based on reference material
measurements (Part 2.2, page 6, line 169). Our team routinely implements well-
established methods for amino acid analysis, as indicated by peer-reviewed publications
(Liang et al., 2023b; Liang et al., 2023a; Guo et al., 2021).

(3) TOC and TN: Data for the stations used in this study represent final values derived
from results of a previously published, large-scale survey (Zhang et al., 2014). If
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deemed essential, however, we can attempt to re-analyze archived samples (there

should still be some remaining lyophilized material stored in the refrigerator).

Comment 12. Fig. S1-I recommend drawing a stacked-bar graph, instead of this.
Response: We have revised Figure S1 as suggested, replacing it with a stacked-bar

graph. The revised figure is shown below:
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Figure S1. Spatial distribution of mean particle size and percent composition in surface
sediments of the East China Sea study transect.

Comment 13. Overall graphs-Some minor ticks represent a number with decimal
places. Please adjust the number of minor ticks so it represents integers.

Response: We have adjusted the number of minor ticks in the revised manuscript so it
represents integers. For example, the minor ticks in Figures S1, S2, S3, and S4 have

been adjusted to display integer values, and the figures have been redrawn accordingly.
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