
Dear Prof. Zhong, 

 

We sincerely thank you for your kind and efficient work in handling our 

manuscript. We also thank the reviewers for their insightful and constructive 

comments on our work, which have helped improve the quality and clarity of the 

manuscript. We have carefully considered all comments and revised the 

manuscript accordingly. All changes can be tracked in the marked-up version of 

the revised manuscript. Below, we provide our point-by-point responses to the 

reviewers’ comments. For your convenience, key revisions relevant to the 

reviewers’ comments are also listed in the response letter where appropriate. 

 

In this revised version, we have also revised the reference list according to the 

comments from the editorial support team and the manuscript preparation 

guidelines of Biogeosciences. 

 

We look forward to your feedback and further guidance. 

 

Sincerely, 

Jiyuan Jin 

On behalf of all authors 

  



Point-to-point Response to the Comments from the Reviewers 

Responses to the Comments from the Reviewer 1 

General comment: Jin et al. used a four-decade (1980–2021) dataset to analyze shifts in POC 

sources and their influence on OC burial in the Changjiang subaqueous delta before and after 

dam construction. It is commendable that this study employs multi-year data to examine OC 

burial in a highly human-impacted estuary. The study addresses a topic of interest and presents 

robust analytical work. However, the classification basis of different sedimentary units and the 

assumptions underlying the method require further clarification before publication. My specific 

comments are as follows: 

Response: We sincerely thank you for your positive evaluation of our work and for recognizing 

the value of using a four-decade dataset to investigate changes in POC sources and OC burial 

in the Changjiang subaqueous delta. We also appreciate your constructive comments regarding 

the classification of sedimentary facies and the assumptions underlying our method. In the 

revised manuscript, we have clarified the criteria used to distinguish different sedimentary 

facies and have provided additional explanation of the methodological assumptions. We 

believe these revisions have improved the transparency and robustness of our manuscript. 

Detailed modifications are addressed point by point in the responses to your comments below, 

and we believe they have further improved the quality of our manuscript. 

Specific comments: 

(1) It is suggested that coastal currents be introduced in text and/or labeled in Figure 1. 

Response: Thank you for this helpful suggestion. Because Figure 1 contains many sampling 

sites, adding all coastal currents directly to the figure would make it crowded and reduce 

readability. Therefore, we have added a supplementary figure showing the major current 

systems in the East China Sea. We have also introduced and described the relevant coastal 

currents in the main text to clarify the regional circulation pattern and its potential influence on 

sediment and organic carbon transport.  

Please see lines 82 – 86. 

The newly added supplementary figure and text are as follows: 



 

Fig. S2 Bathymetry and the major coastal and shelf circulation systems in the eastern Chinese 

marginal seas. YSCC, Yellow Sea Coastal Current; CDW, Changjiang Diluted Water; ZMCC, 

Zhejiang-Fujian Coastal Current; TWWC, Taiwan Warm Current. The circulation patterns 

were drawn based on previous studies (Xu et al., 2012; Yao et al., 2014; Feng et al., 2017; Lei 

et al., 2024; Sheng et al., 2024). 

The East China Sea is affected by a complex circulation system driven by the East Asian 

monsoon and Kuroshio–shelf interactions (Fig. S2). Major currents in this region include the 

Changjiang Diluted Water, Taiwan Warm Current and Kuroshio Current (Xu et al., 2012; Feng 

et al., 2017). These currents regulate regional water-mass exchange and the along-shelf 

transport of Changjiang-derived materials. Within this circulation setting, the Changjiang 

subaqueous delta forms a major depositional region at the land–sea interface and provides an 

important area for investigating sedimentary OC burial. 

(2) Line 88-89. It is suggested that the authors briefly clarify the classification basis of these 

four sedimentary units, as well as their differences in sedimentary environments, including 

hydrodynamic conditions, sediment sources, sedimentation rates, and other relevant aspects. 

Response: We thank you for this constructive suggestion. Following the suggestion from 

Reviewer 2, we have used the term “sedimentary facies” in the description and statistical 

comparisons of the classified regions, based on the terminology used in Chen et al. (1991). We 

have also added a brief clarification of the classification basis and environmental differences 



of the four sedimentary facies. Specifically, this classification relies on hydrodynamic 

conditions, sediment sources, and sedimentation rates.  

Please see lines 95 – 105. 

Reference 

Chen, Z.Y., Xu, S.Y., Yan, Q.S., 1991. Sedimentary facies of Holocene subaqueous 

Changjiang River Delta. Oceanologia et Limnologia Sinica 1, 29–37. 

The relevant revised text is provided below: 

Based on the characteristics of accumulated sediments, the Changjiang subaqueous delta can 

be subdivided into four sedimentary facies: the Delta front, the Prodelta, the transition zone 

from delta to continental shelf (Delta-shelf), and the continental shelf (Shelf) (Chen et al., 1991). 

The Delta front, located at water depths shallower than 12 m, lies above the wave base and has 

a gentle slope. It is dominated by silty sediments and is subject to strong river–tidal dynamics, 

resulting in relatively low sedimentation rates (Jia et al., 2018). The Prodelta, at water depths 

of 12–50 m, shows an offshore transition from silt to silty clay and is characterized by weaker 

hydrodynamic conditions and higher sediment accumulation rates (Wei et al., 2007). The 

Delta–shelf transition zone, at water depths of 50–60 m, contains mixed and poorly sorted 

sediments with abundant shell debris, indicating sediment reworking by storms and bottom 

currents, and thus relatively low and spatially heterogeneous sediment accumulation (Chen et 

al., 2000). The Shelf facies, located farther seaward at water depths greater than 60 m, is 

dominated by relict shelf sands and is more strongly influenced by regional shelf circulation, 

representing a shallow-marine depositional environment (Chen et al., 2000; Zhan et al., 2020). 

These contrasts in hydrodynamic conditions, sediment sources, grain-size composition, and 

sediment accumulation rates provide the sedimentological basis for comparing OC burial 

patterns across different depositional environments (Fig. 1a). 

(3) Line 141. Since estuarine SPM may also contain marine-derived OC, the OC loading SPM 

here should represent terrestrial OC/SSA in SPM. Alternatively, I recommend that the authors 

clarify that the marine OC content in estuarine SPM is relatively low and can be neglected. It 

should be noted that neglecting marine OC may lead to an underestimation of OC burial 

efficiency. 

Response: Thank you for this insightful comment. We agree that estuarine SPM may contain 

marine-derived OC and that neglecting this component may lead to an underestimation of OC 

burial efficiency. In the revised manuscript, we have clarified that OC loading in SPM was 

used to approximate the OC loading of terrestrially dominated SPM normalized to its specific 

surface area. This approximation is reasonable because the SPM samples were collected from 

low-salinity estuarine regions, where riverine inputs dominate and marine primary production 



is expected to have a limited influence (Yao et al., 2024). Please see lines 160 – 166. 

Please see lines 163 – 169. 

Reference 

Yao, J.L., Chen, Z., Ge, J.Z., et al., 2024. Source-to-sink pathways of dissolved organic carbon 

in the river–estuary–ocean continuum: a modeling investigation. Biogeosciences 21, 

5435–5455. 

The relevant revised text is provided below: 

The OC burial efficiency in surface sediments in the Changjiang subaqueous delta was 

estimated according to Keil et al. (1997) through the following formula: 

𝑂𝐶 𝑏𝑢𝑟𝑖𝑎𝑙 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 (%) =  
𝑂𝐶 𝑙𝑜𝑎𝑑𝑖𝑛𝑔 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝑠𝑒𝑑𝑖𝑚𝑒𝑛𝑡

𝑂𝐶 𝑙𝑜𝑎𝑑𝑖𝑛𝑔 𝑆𝑃𝑀
 × 100%  (6)                                                                          

where the OC loading Surface sediment represents the loading of terrestrial OC (OC/SA× terrestrial 

OC proportion) in surface sediment, and the OC loading SPM denotes the OC/SA in SPM. 

Note that OC loading SPM is used here to approximate the OC loading of terrestrially 

dominated SPM normalized to its specific surface area. Although this approximation may lead 

to an underestimation of OC burial efficiency because marine-derived OC was not explicitly 

separated from bulk OC, the studied estuarine SPM samples were collected from the low-

salinity mixing zone, where riverine particles and terrestrial OC inputs generally dominate the 

suspended particle pool and the influence of marine primary production is expected to be 

limited (Yao et al., 2024). Thus, the contribution of marine-derived OC is likely minor relative 

to the terrestrial component, and the use of OC loading SPM as an approximation of terrestrial 

OC loading is considered reasonable. 

(4) Section 3.1 overlaps somewhat with Sections 3.2 and 3.3. It is suggested that the authors 

consider merging the content of Section 3.1 into Sections 3.2 and 3.3 to improve the 

conciseness and logical flow of the manuscript. 

Response: Thank you for this helpful suggestion. We have reorganized these sections by 

merging the relevant content of Section 3.1 into Sections 3.2 and 3.3 where appropriate, and 

have revised the corresponding subsection titles accordingly.  

Please see lines 193 – 195 and lines 213 – 217. 

(5) “In Delta front, the values of δ 13C and C/N in surface sediment were increased and 

decreased over time, respectively”. Please remove “were” from this sentence. 

Response: Thank you for pointing this out. We have removed “were” from this sentence in the 

revised manuscript.  



Please see line 218. 

(6) Line 317-318. Here OC preservation efficiency is estimated based on OC content ratios, 

which are strongly influenced by sediment grain size. Therefore, the lower OC preservation 

efficiency after 2003 may be attributed not only to shifts in OC sources but also to changes in 

sediment grain size. I recommend that the authors consider grain-size variations when 

interpreting these results. 

Response: Thank you for this valuable and constructive comment. We agree that sediment 

grain size is an important factor affecting sedimentary OC concentrations and therefore needs 

to be considered when estimating sedimentary OC preservation. Fine-grained sediments 

generally have larger specific surface areas (SA) and greater capacity for mineral-associated 

OC protection than coarser sediments (Bergamaschi et al., 1997; Bock and Mayer, 2000; 

Babakhani et al., 2025). Therefore, the lower OC preservation efficiency after 2003 may reflect 

not only changes in riverine OC sources, but also potential changes in sediment grain-size 

composition. 

In the revised manuscript, we have clarified that the OC content-based preservation efficiency 

was used because our study aimed to evaluate changes in terrestrial OC concentrations from 

riverine SPM to deposited sediments during seaward transport. We have also added a clearer 

discussion on the mechanistic difference between this content-based preservation efficiency 

and the fine-grain/SA-normalized burial efficiency, which accounts for grain-size effects by 

evaluating OC loading normalized to sediment SA. Although the content-based metric does 

not fully remove grain-size effects, it was tightly correlated with the fine-grain/SA-normalized 

burial efficiency (p < 0.001; Fig. S4 shown below), indicating that it provides an assessment 

broadly consistent with the SA-normalized approach. This supports its use as an alternative 

indicator of terrestrial OC retention, particularly because sediment SA data are rarely available 

in published datasets, especially in earlier studies, whereas OC concentration data are much 

more widely reported. Nevertheless, we acknowledge that this content-based metric does not 

explicitly account for grain-size effects. Following your suggestion, we have therefore noted 

in the revised manuscript that grain-size changes may have potentially influenced variations in 

OC burial in the Changjiang subaqueous delta, although our data are insufficient to directly 

quantify this effect.  

Please see lines 328 – 344 and lines 371 – 377. 



 

Fig. S4 Burial efficiency of terrestrial organic carbon (OC) in different sedimentary facies of 

the Changjiang subaqueous delta (a). Relationships between OC preservation efficiency and 

burial efficiency in different sedimentary facies (b). The solid and dashed lines represent 

statistically significant (p < 0.05) and insignificant (p > 0.05) relationships, respectively, and 

the light gray areas around the line indicate 95% confidence interval. Different colors in panel 

(b) represent different sedimentary facies (Yellow, Delta front; Green, Prodelta; Blue, Delta-

shelf; Purple, Shelf), and the red line indicates relationships between OC preservation 

efficiency and burial efficiency for all points irrespective of sedimentary facies. 

References 

Babakhani, P., Dale, A.W., Woulds, C., Moore, O.W., Xiao, K.-Q., Curti, L., Peacock, C.L., 

2025. Preservation of organic carbon in marine sediments sustained by sorption and 

transformation processes. Nat. Geosci. 18, 78–83.  

Bergamaschi, B.A., Tsamakis, E., Keil, R.G., Eglinton, T.I., Montluçon, D.B., Hedges, J.I., 

1997. The effect of grain size and surface area on organic matter, lignin and carbohydrate 

concentration, and molecular compositions in Peru Margin sediments. Geochimica et 

Cosmochimica Acta 61, 1247–1260.  

Bock, M.J., Mayer, L.M., 2000. Mesodensity organo–clay associations in a near-shore 

sediment. Marine Geology 163, 65–75. 

The relevant revised text is provided below: 

Beyond assessing OC burial efficiency via OC loadings in riverine SPM and deltaic sediments, 

the ratios of terrestrial OC concentrations between SPM and surface sediments were also 

employed as a quantified metric (Blair and Aller, 2012). In our study, we calculated this metric 

and termed it “OC preservation efficiency” to distinguish from “burial efficiency” (Section 2.4). 

Unlike surface-area-normalized OC burial efficiency, this content-based metric does not 

explicitly normalize OC loading to sediment SA. This distinction is mechanistically important 



because sedimentary OC concentrations are controlled not only by degradation and 

preservation processes, but also by sediment grain-size sorting and mineral surface area. Fine-

grained sediments generally have larger SA and greater capacity for mineral-associated OC 

protection, whereas coarser sediments tend to have lower OC retention capacity (Bergamaschi 

et al., 1997; Bock and Mayer, 2000; Babakhani et al., 2025). Therefore, variations in sediment 

texture may partly influence the calculated OC preservation efficiency and introduce 

uncertainty when environments with substantially different grain-size compositions are 

compared. 

Nevertheless, the content-based preservation efficiency remains a useful metric for evaluating 

terrestrial OC retention, because the main objective of our study is to examine changes in 

terrestrial OC concentrations from riverine SPM to deposited sediments during seaward 

transport. Moreover, the OC content-based apparent preservation efficiency was tightly 

correlated with the OC/SA-based burial efficiency (p < 0.001; Fig. S4b), indicating that this 

metric provides an assessment broadly consistent with the surface-area-normalized burial 

efficiency approach. This relationship supports its use as an alternative indicator of terrestrial 

OC retention, particularly when sediment SA or OC loading data are unavailable. This 

advantage is important for integrating extensive published datasets, as OC concentrations in 

riverine SPM and surface sediments are much more commonly reported than sediment SA and 

OC loading data. Thus, although the content-based preservation efficiency should be 

interpreted as an apparent metric that may partly include grain-size effects, it remains 

appropriate for assessing temporal changes in terrestrial OC retention and loss in the 

Changjiang subaqueous delta. 

…… 

Although our data are insufficient to directly quantify the contribution of sediment coarsening 

to this decline, this process may have partly reduced the apparent OC preservation efficiency 

in the Changjiang subaqueous delta. Such an effect is expected to be more pronounced in the 

proximal delta, where the reduction in riverine sediment supply after the construction of the 

Three Gorges Dam in 2003 has been linked to seabed erosion and sediment coarsening (Luan 

et al., 2016; Wu et al., 2025). Because coarser sediments generally have a lower capacity for 

OC retention, progressive coarsening may reduce sedimentary OC concentrations and thereby 

contribute to the observed decline in OC content-based preservation efficiency. 

(7) Line 377-378. Based on the data presented in this study, it is difficult to determine whether 

a substantial proportion of OC in SPM occurs in a mineral-unprotected form. 

Response: We sincerely thank you for this valuable comment. Our original intention was to 

interpret the contrast between riverine SPM and surface sediments from the perspective of OC 

retention. Specifically, the fine-grained fraction and specific surface area of riverine SPM are 



comparable to those of surface sediments (Sun et al., 2021), whereas the OC content of SPM 

is substantially higher than the surface sediment. This pattern suggests that the additional OC 

in SPM may not be fully explained by fine-grained sediment effects or mineral-associated 

protection alone. 

However, we agree that the available evidence is insufficient to directly demonstrate that a 

larger proportion of OC in SPM occurs in a mineral-unprotected form. To avoid 

overinterpretation, we have revised the statement to indicate that SPM may contain a larger 

proportion of relatively labile OC components that are potentially more susceptible to loss 

during transport and deposition, rather than explicitly referring to mineral-unprotected OC. 

Please see lines 423 – 425. 

References 

Sun, X.S., Fan, D.J., Cheng, P., et al., 2021. Source, transport and fate of terrestrial organic 

carbon from Yangtze River during a large flood event: Insights from multiple-isotopes 

(δ13C, δ15N, Δ14C) and geochemical tracers. Geochim. Cosmochim. Acta 308, 217–236. 

The relevant revised text is provided below: 

Although clay mineral assemblages are comparable between riverine SPM and surface 

sediments (Sun et al., 2022), the markedly higher OC loading in SPM suggests that SPM may 

contain a larger proportion of relatively labile OC, which is more susceptible to loss during 

sediment transport.  



Responses to the Comments from the Reviewer 2 

General comment: Deltas are important areas for organic carbon burial. Hydropower dams 

have significant impacts on riverine sediment delivery, which in turn can impact in-river 

primary production dynamics and organic carbon delivery to the ocean and delta environments. 

Comprehensive studies on how river impoundment can impact organic carbon dynamics, 

particularly within deltaic environment where burial occurs, is of great interest. This study 

presents robust work to investigate how OC sources and deltaic OC burial are changing in the 

discharge of the largest East Asian river with a significant damming project. Some language 

and concept clarification, as well as data availability, require some improvement before 

publication. My specific comments on the manuscript are as follows: 

Response: We are grateful for your thoughtful, constructive, and encouraging evaluation of 

our manuscript. We appreciate your recognition of the scientific importance of investigating 

organic carbon dynamics in deltaic environments, especially in the context of reduced riverine 

sediment delivery caused by large hydropower dams. We also sincerely thank you for your 

valuable suggestions regarding language clarity, conceptual precision, and data availability. 

Accordingly, we have carefully revised our manuscript based on your comments, and these 

revisions have improved the clarity and quality of our work. Detailed modifications are 

addressed point by point in the responses to your comments below, and we believe they have 

further improved the quality of our manuscript. In the relevant revised text provided in this 

response letter, the revised parts have been highlighted in yellow for clarity. 

Specific comments: 

Abstract: 

(1) Line 19-21: “temporal increment” is unclear, perhaps should be “temporal increase.”  

“1.5-fold decrease” is also unclear, and perhaps should instead be phrased as: “…drove a 

decrease in OC preservation efficiency in the subaqueous Changjiang Delta from 15.1% 

(before 2003) to 10.7% (after 2003), resulting in a pronounced reduction in deltaic OC burial.” 

Response: Thank you for your careful review and precise language suggestions. We have 

revised this sentence as you suggested. 

Please see lines 19 – 21. 

(2) Line 21-22: No need for scientific notation to my eye here, just write out the amount in tons 

or kilotons. 

Response: Thank you for this helpful suggestion. We agree that scientific notation is 

unnecessary here and may reduce readability. Accordingly, we have revised the relevant 

amount using the unit kt and have replaced other unnecessary uses of scientific notation 



throughout the manuscript where appropriate. 

Please see lines 21 – 22. 

Introduction: 

(3) Line 33: Incomplete and unclear sentence. 

Response: Thank you for pointing this out. We apologize for the incomplete and unclear 

sentence. We have revised it to improve its completeness, clarity, and readability. 

Please see lines 33 – 35. 

The relevant revised text is provided below: 

Deltas and their adjacent inner shelves, account for less than 10% of the global ocean area, but 

contribute more than 90% of overall OC burial in the oceans, making them disproportionally 

important hotspots for oceanic OC preservation (Hedges and Keil, 1995; Muller-Karger et al., 

2005; Hage et al., 2022). 

(4) Line 42: “as the clearly temporal decline of sediment loads in the river (Dang et al., 2010).” 

The purpose of this remark is unclear. Did river OC loads decline alongside sediment loads? 

Response: Thank you for pointing this out. We agree that the original phrase was unclear. Your 

interpretation is correct: suspended sediments are an important carrier of particulate organic 

carbon (POC), and therefore riverine OC flux can decrease substantially along with reduced 

sediment flux. Since our focus here is to emphasize the temporal decline in POC flux, we have 

deleted the description of changes in sediment load to avoid confusion. 

Please see lines 41 – 42. 

(5) Line 43: “exhibit distinct degrees of lability” I wouldn’t say there are distinct degrees of 

lability, it is a spectrum or continuum of lability. 

Response: Thank you for this helpful comment. We realize that POC lability is better described 

as a continuum rather than as distinct degrees. Accordingly, we have revised the sentence to 

avoid implying discrete categories of lability. 

Please see line 43. 

The relevant revised text is provided below: 

Riverine POC originates from multiple sources that span a continuum of lability under varying 

physicochemical conditions (Hilton et al., 2024). 

(6) Line 51: “transported” rather than “conveyed over” 

Response: Thank you for this correction. We have replaced the phrase “conveyed over” with 



“transported” in the revised manuscript. 

Please see line 50. 

The relevant revised text is provided below: 

…, it can be transported over long distances and ultimately deposited and preserved within 

proximal deltaic sediments (Rathburn et al., 2017; Sun et al., 2021). 

Methods: 

(7) Line 100: How many samples? 

Response: Thank you for this comment. We have added the number of collected samples in 

the method section of our revised manuscript. 

Please see line 125. 

(8) Line 149: By “content of terrestrial OC”, is “content” referring to the concentration, mass, 

or OC%? Please clarify and perhaps replace both instances with a more specific word. I am not 

totally sure how OC preservation efficiency differs considerably from burial efficiency. What 

exactly does it mean, mechanistically, to not account for the surface area? Perhaps this could 

be discussed within the discussion section. 

Response: Thank you very much for this insightful and constructive comment. We agree that 

the term “content of terrestrial OC” was not sufficiently specific in the original manuscript. In 

the revised manuscript, we have clarified that this term refers to the terrestrial OC concentration 

expressed as weight percent (wt%) of dry sediment. Accordingly, we have replaced the 

ambiguous wording with “terrestrial OC concentration” and use “concentration” consistently 

where appropriate throughout the manuscript. 

The metric used in this study is a content-based apparent preservation efficiency, calculated by 

comparing the terrestrial OC concentration in surface sediments with that in riverine SPM. This 

metric was intended to describe the relative change and retention of terrestrial OC 

concentrations during transport from the riverine suspended phase to final deposition in the 

subaqueous delta, because OC concentrations may be altered during sediment transport through 

a series of physical and biogeochemical processes. Therefore, this metric differs from burial 

efficiency, which generally requires normalization to sediment specific surface area (SA). 

Mechanistically, not accounting for sediment surface area means that the calculated content-

based apparent preservation efficiency may include the influence of mineral protection and 

grain-size sorting, in addition to organic matter degradation and preservation processes. Finer-

grained sediments generally have larger specific surface areas and stronger capacity for 

mineral-associated OC protection (Bergamaschi et al., 1997; Bock and Mayer, 2000; 



Babakhani et al., 2025), and therefore may retain higher OC concentrations independent of 

changes in OC input or degradation. Thus, our content-based apparent preservation efficiency 

should be interpreted as an apparent indicator of terrestrial OC retention from riverine SPM to 

sediments, rather than a surface-area-normalized preservation or burial efficiency. 

We acknowledge that the surface-area-normalized OC burial efficiency would be more 

mechanistically rigorous, because sediment SA exerts an important control on OC retention. 

However, sediment SA has rarely been measured in previous studies, particularly in older 

publications. Therefore, we used the content-based apparent preservation efficiency as a 

complementary indicator, as it allows the integration of a broader dataset based on available 

terrestrial OC concentrations. This content-based approach has been used in previous study to 

evaluate and compare OC burial across different regions (Blair and Aller, 2012). Importantly, 

where data were available, we calculated both the content-based apparent preservation 

efficiency and the surface-area-normalized OC burial efficiency, and found a significant 

correlation between the two indicators (p < 0.001, Fig. S4, shown below). This relationship 

suggests that, although the content-based metric does not explicitly account for mineral surface 

area, it can still provide useful information on broad-scale changes in terrestrial OC retention. 

Following your suggestion, we have added a discussion to clarify the mechanistic implications 

of these two metrics and the limitations of the content-based apparent OC preservation 

efficiency. Specifically, we have explained that this approach may partly reflect changes in 

sediment grain size and mineral surface area, and therefore may introduce uncertainty when 

estimating OC retention in settings where sediment texture varies substantially. We believe 

that this additional discussion has helped distinguish our apparent concentration-based metric 

from a more mechanistic surface-area-normalized burial efficiency and has avoided 

overinterpretation of the results. 

Please see lines 170 – 172, 328 – 344. 

 

Fig. S4 Burial efficiency of terrestrial organic carbon (OC) in different sedimentary facies of 



the Changjiang subaqueous delta (a). Relationships between OC preservation efficiency and 

burial efficiency in different sedimentary facies (b). The solid and dashed lines represent 

statistically significant (p < 0.05) and insignificant (p > 0.05) relationships, respectively, and 

the light gray areas around the line indicate 95% confidence interval. Different colors in panel 

(b) represent different sedimentary facies (Yellow, Delta front; Green, Prodelta; Blue, Delta-

shelf; Purple, Shelf), and the red line indicates relationships between OC preservation 

efficiency and burial efficiency for all points irrespective of sedimentary facies. 
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The relevant revised text is provided below: 

Besides the calculation of OC burial efficiency, we also estimated the preservation of terrestrial 

OC during sediment transport by comparing differences between the terrestrial OC 

concentrations (expressed as wt% of dry sediment) in surface sediments and riverine SPM in 

terms of Blair and Aller (2012). 

…… 

Beyond assessing OC burial efficiency via OC loadings in riverine SPM and deltaic sediments, 

the ratios of terrestrial OC concentrations between SPM and surface sediments were also 

employed as a quantified metric (Blair and Aller, 2012). In our study, we calculated this metric 

and termed it “OC preservation efficiency” to distinguish from “burial efficiency” (Section 2.4). 

Unlike surface-area-normalized OC burial efficiency, this content-based metric does not 

explicitly normalize OC loading to sediment SA. This distinction is mechanistically important 

because sedimentary OC concentrations are controlled not only by degradation and 

preservation processes, but also by sediment grain-size sorting and mineral surface area. Fine-

grained sediments generally have larger SA and greater capacity for mineral-associated OC 



protection, whereas coarser sediments tend to have lower OC retention capacity (Bergamaschi 

et al., 1997; Bock and Mayer, 2000; Babakhani et al., 2025). Therefore, variations in sediment 

texture may partly influence the calculated OC preservation efficiency and introduce 

uncertainty when environments with substantially different grain-size compositions are 

compared. 

Nevertheless, the content-based preservation efficiency remains a useful metric for evaluating 

terrestrial OC retention, because the main objective of our study is to examine changes in 

terrestrial OC concentrations from riverine SPM to deposited sediments during seaward 

transport. Moreover, the OC content-based apparent preservation efficiency was tightly 

correlated with the OC/SA-based burial efficiency (p < 0.001; Fig. S4b), indicating that this 

metric provides an assessment broadly consistent with the surface-area-normalized burial 

efficiency approach. This relationship supports its use as an alternative indicator of terrestrial 

OC retention, particularly when sediment SA or OC loading data are unavailable. This 

advantage is important for integrating extensive published datasets, as OC concentrations in 

riverine SPM and surface sediments are much more commonly reported than sediment SA and 

OC loading data. Thus, although the content-based preservation efficiency should be 

interpreted as an apparent metric that may partly include grain-size effects, it remains 

appropriate for assessing temporal changes in terrestrial OC retention and loss in the 

Changjiang subaqueous delta. 

Results: 

(9) Line 167-168: The remark about anthropogenic activities impacting SPM grain size is 

interpretation and should be mentioned in the discussion, rather than the results. 

Response: Thank you for this helpful suggestion. We agree that the statement regarding the 

influence of anthropogenic activities on SPM grain size represents an interpretation and is 

therefore more appropriate for the Discussion rather than the Results section. Accordingly, we 

have removed this interpretive statement from the Results section and retained only the 

objective description of the observed SPM grain-size trend. 

Please see lines 193 – 195 and lines 213 – 217. 

(10) Line 173 and throughout: I would perhaps use the language “sedimentary environments” 

rather than “sedimentary units” throughout, as sedimentary unit implies, to me, a lithified rock 

unit. If this language is commonly used in sedimentary studies (which I am not experienced 

in), however, then ignore this suggestion. 

Response: Thank you for this constructive suggestion. We agree that the term “sedimentary 

units” may cause ambiguity, as it can imply lithified stratigraphic or rock units. In the revised 

manuscript, we have therefore avoided using “sedimentary units”. Instead, we have used 



“sedimentary facies” in the description and statistical comparisons of the classified regions, 

consistent with the terminology used in Chen et al. (1991), and this term has also been adopted 

in a subsequent study (Wei et al., 2007). When discussing the underlying processes and 

mechanisms, we have used “sedimentary environments” to emphasize that these facies 

represent different depositional settings characterized by distinct hydrodynamic conditions, 

sediment sources, and sedimentation rates. This revision makes the terminology more accurate 

and helps avoid potential ambiguity. 

Reference 

Chen, Z.Y., Xu, S.Y., Yan, Q.S., 1991. Sedimentary facies of Holocene subaqueous 

Changjiang River Delta. Oceanologia et Limnologia Sinica 1, 29–37. 

Wei, T.Y., Chen, Z.Y., Duan, L.Y., et al., 2007. Sedimentation rates in relation to sedimentary 

processes of the Yangtze Estuary, China. Estuar. Coast Shelf S. 71, 37–46. 

(11) Line 180,186-187: I would just quote the increase or change, rather than describing with 

“2.5-fold”, etc. For example, “…with the value increasing from 0.07 in 1980 to 0.17 in 2025.” 

Describing decreases in particular with this language is unclear, so I would avoid it if possible. 

Response: Thank you for this helpful suggestion. In the revised manuscript, we have replaced 

these fold-change descriptions with the corresponding specific values. We have also checked 

the entire manuscript and revised similar fold-change expressions into direct numerical 

descriptions where appropriate to improve clarity and consistency. 

Please see lines 196 – 197. 

(12) Line 198: change to “values of δ13C and C/N in surface sediment increased and decreased 

from 1980 to 2025, respectively.” Perhaps include a figure reference for this for this if there is 

one. Instinctually I wanted to look at figure 2, as this figure seems to show that, but it does not 

seem to specifically be for the Delta front environment. 

Response: Thank you for this comment. In the revised manuscript, we have included the 

relevant figure reference at the appropriate location to avoid any potential confusion. 

Please see line 218. 

Discussion: 

(13) Line 258: Is the citation for the reduced sediment loads in these rivers the same as the next 

sentence? 

Response: We thank you for pointing this out and apologize for the confusion. Your 

understanding is correct that the reduced sediment loads in these rivers refer to the same 

phenomenon described in the following sentence. To avoid ambiguity and maintain 



consistency throughout this paragraph, we have no longer emphasized dam-induced reductions 

in sediment fluxes here, but have instead directly stated that dam construction has altered the 

composition of river-delivered organic carbon. 

Please see lines 277 – 279. 

The relevant revised text is provided below: 

In four major rivers in United States—the Mississippi, Colorado, Rio Grande, and Columbia—

the construction of dams has substantially increased the relative contribution of plankton-

derived POC in downstream waters compared with upstream reaches (Kendall et al., 2001).  

(14) Line 260: Is “water-sediment regulation” referring to the decrease in sediment loads due 

to the existence of the Xiaolangdi Reservoir? If so, perhaps better phrased as “sediment impacts 

due to Xiaolangdi Reservoir” or something similar. Or, if water-sediment regulation is a 

frequently used term, please define it earlier. 

Response: Thank you again for pointing out the unclear expression. The purpose of this 

sentence was to emphasize the influence of reservoir operation on the composition of riverine 

organic carbon transported downstream. We agree that the term “water-sediment regulation” 

may be confusing if it is not clearly defined. Therefore, in the revised manuscript, we have 

avoided using this term and have instead referred more specifically to the operation of the 

Xiaolangdi Reservoir and its impacts on downstream organic carbon composition. 

Please see lines 279 – 281. 

The relevant revised text is provided below: 

In Yellow River, the operation of the Xiaolangdi Reservoir substantially altered the 

composition of riverine POC transported downstream, increasing the proportion of soil-derived 

POC from 56.4% to 82.0% and decreasing the proportion of plant-derived POC from 43.6% to 

18.0% (Lv et al., 2022). 

(15) Line 271: At the end of this paragraph I’m left wondering which one it is, however, the 

next paragraph shifts to something different. While you may not have the data to be able to 

determine which of the two hypotheses is correct, could lead on with a sentence about what 

kind of future work/measurements could be done to better investigate this problem, or leading 

towards a future later section in the manuscript that discusses this. 

Response: Thank you very much for this insightful suggestion. As you correctly noted, our 

intention was to discuss the potential key factors influencing organic carbon dynamics in the 

Changjiang River basin. However, we agree that the currently available data are not sufficient 

to determine which of the two proposed hypotheses is more likely. Therefore, following your 

suggestion, we have revised this paragraph to explicitly acknowledge this uncertainty and have 



added a sentence outlining future work or measurements that could help better distinguish 

between these potential mechanisms. This revision has improved the logical flow of the 

discussion and provided a clearer perspective for future research. 

Please see lines 292 – 295. 

The relevant revised text is provided below: 

However, our current data are insufficient to determine which mechanism is dominant. Future 

studies combining seasonal observations of sediment load, light conditions, phytoplankton 

biomass would help better constrain the mechanisms driving changes in OC composition in the 

Changjiang River. 

(16) Line 383-384: It seems odd to me that younger OC would be composed of eroded bedrock, 

while aged OC is composed of (presumably more modern) plant debris. Which Fig. 3 subplot 

shows this the best? It is also difficult to interpret this statement with figure 5, as younger OC 

(higher D14C) was more well correlated with low OC/SA, the opposite of what is said in the 

text. Perhaps there is an error in the text. 

Response: We thank you for raising this important point and apologize for the unclear wording 

and figure citation in the original manuscript. We agree that the previous description could be 

misinterpreted, particularly with respect to the relationships among OC age, grain size, and OC 

source. However, the intended interpretation of this paragraph was not that younger OC is 

composed of eroded bedrock whereas aged OC is composed of plant debris. Rather, we aimed 

first to characterize OC properties across different sedimentary environments using multiple 

OC-related indicators, including OC/SA, C/N and Δ14C. We then used previously published 

interpretations to help constrain the dominant OC sources in the proximal and distal deltaic 

environments, and finally compared these interpretations with the OC source apportionment 

shown in Fig. 3 (shown below). Following this logic, we provide a detailed explanation below 

of the interpretation we intended to convey. 

In Fig. 5d and f (as shown below), the yellow data points, representing the Delta front, are 

characterized by lower Δ14C values, higher C/N ratios (> 8), and higher OC/SA. These features 

indicate that OC in the Delta front is dominated by relatively old, coarse-grained terrestrial 

material. Based on previous studies, these coarse-grained terrestrial materials likely consist 

mainly of coarse petrogenic fragments and C3 plant debris (Sun et al., 2021; Sun et al., 2022). 

In contrast, in Fig. 5d and f, the green, blue, and purple data points, representing the Prodelta, 

Delta-shelf, and Shelf, respectively, are generally associated with higher Δ14C, lower C/N, and 

lower OC/SA ratios. These features suggest that OC in the distal delta is mainly composed of 

a relatively younger, fine-grained mixture of petrogenic and marine OC. According to previous 

studies, these fine-grained mixed materials were likely derived mainly from catchment soil 

erosion and marine primary production (Zhu et al., 2013; Sun et al., 2021). This interpretation 



is further supported by Fig. 3b–d, where most samples fall within the petrogenic OC end-

member range, while many points also overlap substantially with the marine OC end-member 

ranges. 

We apologize again for the confusing wording. In the revised manuscript, we have revised the 

original text to present the above interpretation more clearly and concisely. 

Please see lines 428 – 437. 

References 

Sun, X.S., Fan, D.J., Cheng, P., et al., 2021. Source, transport and fate of terrestrial organic 

carbon from Yangtze River during a large flood event: Insights from multiple-isotopes 

(δ13C, δ15N, Δ14C) and geochemical tracers. Geochim. Cosmochim. Acta 308, 217–236. 

Sun, X.S., Fan, D.J., Hu, L.M., et al., 2022. Oxidation of petrogenic organic carbon in a large 

river-dominated estuary. Geochim. Cosmochim. Acta 338, 136–153. 

Zhu, C., Wagner, T., Talbot, H.M., et al., 2013. Mechanistic controls on diverse fates of 

terrestrial organic components in the East China Sea. Geochim. Cosmochim. Acta 117, 

129–143. 

 

Figure 5 Factors controlling organic carbon (OC) concentrations and loadings in suspended 

particulate matter (SPM) from the Changjiang Estuary and surface sediments from the 

Changjiang subaqueous delta. Relationships between specific surface area (SA) and medium 

grain size (MGS) in SPM and surface sediments (a). Relationships between SA and OC 

concentrations in SPM and surface sediments (b). Relationships between the OC/SA and C/N 

in SPM and surface sediments (c). Relationships between the OC/SA and C/N (d), δ13C (e) and 

Δ14C (f) in surface sediments. Solid and dashed lines indicate statistically significant (p < 0.05) 



and insignificant (p > 0.05) relationships, respectively, and the light blue and red shaded areas 

around the lines represent 95% confidence interval. 

 

Figure 3 Relationships between δ13C and C/N in surface sediments in the Delta front (a), 

Prodelta (b), Delta-shelf (c) and Shelf (d) before and after 2003. Light red and blue areas 

represent ranges of δ13C and C/N corresponding to terrestrial organic carbon (OC) derived from 

petrogenic and freshwater algae sources, respectively, in terms of Lamb et al. (2006) and 

Menges et al. (2020). The marine OC end-member of δ13C is from -19.2‰ to -21.8‰ and of 

C/N is 6–8 (Xing et al., 2011; Bao et al., 2018). 

The relevant revised text is provided below: 

To investigate the burial patterns of OC from different sources across sedimentary 

environments, we examined the relationships between OC/SA and C/N, δ13C and Δ14C. The 

δ13C showed a weak association (p > 0.05) with OC/SA (Fig. 5e), whereas C/N and Δ14C 

were positively and negatively correlated (p < 0.05) with OC/SA, respectively (Fig. 5d, f). In 

the Delta front, the OC was characterized by lower Δ14C, higher C/N ratios and higher OC/SA 

(Fig. 5d, f), suggesting preferential deposition of relatively old, coarse-grained terrestrial OC 

in the proximal delta. This material likely consists mainly of coarse petrogenic fragments and 

C3 plant debris derived from the river basin (Sun et al., 2021; Sun et al., 2022). In contrast, in 



the Prodelta, Delta-shelf and Shelf, the OC was characterized by higher Δ14C, lower C/N and 

lower OC/SA (Fig. 5d, f), indicating a relatively younger, fine-grained mixture of petrogenic 

and marine OC in the distal delta. This mixture was likely supplied by catchment soil erosion 

and marine primary production (Zhu et al., 2013; Sun et al., 2021), as further supported by the 

overlap of many samples with both petrogenic and marine OC end-member ranges (Fig. 3b–

d). Despite the multiple sources of OC, freshwater algal OC signatures, as indicated by C/N, 

δ13C and Δ14C, were largely absent from both proximal and distal deltaic sediments (Fig. 3; 

Fig. 5f), implying the preferential loss of this OC component during seaward transport prior to 

burial. 

Figure notes:  

(17) Figure 1: For 1B-1E, do the bars represent the mean values of each variable for that 

sedimentary environment, with the error of the mean? Perhaps this will be better shown as 

quartile/box plots, rather than a bar plot. Please clarify in figure caption if they are displaying 

the mean as well, as “characteristics” is vague. For 1G, is the R2 and p-value describing an 

exponential fit line or a linear fit line? Please describe in the caption, and if it is a linear fit 

equation please have it displayed as a linear relationship on the graph. 

Response: We sincerely thank you for these helpful comments. We apologize for the lack of 

clarity in the original figure caption. In Fig. 1B–E in the original manuscript, the bars 

represented the mean values for each parameter, with the error bars indicating the standard 

deviation. Following your suggestion, we have replaced the original bar plots with box plots in 

the revised version. We have also revised the figure caption to clearly describe the median line, 

interquartile range, and whiskers shown in the box plots. For Fig. 1G, the fitted line represents 

a quadratic fit. We apologize for not specifying this in the original caption, and we have 

clarified this information in the revised figure caption. 

The revised figure and caption are as follows: 



 

Figure 1 Sampling sites of suspended particulate matters (SPM) and surface sediment in 

Changjiang Estuary and its adjacent areas, including both field-collected samples and 

literature-compiled data (a). Differences in parameters between riverine SPM and deltaic 

sediments, including organic carbon (OC) concentrations (b), Δ14C (c), medium grain size 

(MGS) (d) and ratios between OC concentrations and specific surface area (OC/SA) (e). 

Variations of annual mean water flux and sediment load of the Changjiang River from 1953 to 

2022 (f). Changes of annual MGS of the sediment delivered by the Changjiang River from 

2000 to 2022 (g). Four sedimentary facies (Delta front, Prodelta, Delta-shelf and Shelf) of the 

Changjiang subaqueous delta in panel (a) are classified according to Chen et al. (1991) and 

delineated by black lines. In panels (b-e), the horizontal line inside each box represents the 

median, and the lower and upper edges of the box indicate the first and third quartiles, 

respectively. The box height denotes the interquartile range (IQR), and the whiskers extend to 

the most extreme data points within 1.5 × IQR of the lower and upper quartiles. The two grey 

vertical lines in panel (f) correspond to the construction of the Gezhouba Dam in 1981 and the 

Three Gorges Dam in 2003, respectively, on the mainstream of the Changjiang River. Data of 

riverine water flux, sediment load and MGS in Datong Gauge Station are applied to represent 

characteristics of water and sediment input into the East China Sea based on Zhao et al. (2021a) 

and China River Sediment Bulletin (2000–2022)). The fitted line in panel (g) represents a 

quadratic fit, and the grey shaded area indicates the 95% confidence interval. 

(18) Figure 3: I would suggest for clarity (particularly for colour-blind individuals) that the 

datapoints be kept in one colour (e.g. just black) and do variations in shape, filled and solid, 

particularly for the sediment before/after 2003 points. 

Response: We sincerely thank you for this helpful suggestion. Following your comment, we 



have revised the data points in Fig. 3 to improve clarity and accessibility, particularly for 

colour-blind readers. Specifically, the surface sediment samples collected before and after 2003 

have been distinguished using filled and open black circles, respectively. 

The revised figure is as follows: 

 

Figure 3 Relationships between δ13C and C/N in surface sediments in the Delta front (a), 

Prodelta (b), Delta-shelf (c) and Shelf (d) before and after 2003. Light red and blue areas 

represent ranges of δ13C and C/N corresponding to terrestrial organic carbon (OC) derived from 

petrogenic and freshwater algae sources, respectively, in terms of Lamb et al. (2006) and 

Menges et al. (2020). The marine OC end-member of δ13C is from -19.2‰ to -21.8‰ and of 

C/N is 6–8 (Xing et al., 2011; Bao et al., 2018). 

Optional figure note: 

(19) I would suggest changing some figure colour palettes to ones that are more colour-blind 

and black and white printing friendly, for example those from the Viridis package. Figure 1 A-

E (and any related figures referencing sedimentary environment with those colours) would be 

a good candidate. However, if difficult, it is not necessary. 

Response: We sincerely thank you for this kind suggestion. We agree that colour-blind- and 



black-and-white-printing-friendly palettes can improve figure accessibility and readability. In 

our figures, however, the different colours are used to distinguish the four sedimentary facies 

of the Changjiang subaqueous delta, namely the Delta front, Prodelta, Delta-shelf, and Shelf, 

as well as the riverine SPM samples where applicable. Using only black-and-white tones may 

reduce the visual distinction among these sedimentary facies and make the spatial and statistical 

comparisons less intuitive.  

In addition, these colours are used consistently throughout the manuscript to represent the same 

sedimentary facies, including Fig. 1A–E, Fig. 4b, Fig. 5, and some related figures in the 

Supplementary Material. Therefore, changing the colour scheme in Fig. 1 would require 

corresponding changes across multiple figures to maintain consistency. Given that you 

indicated this suggestion as optional, we would prefer to retain the current colour scheme, if 

acceptable. Nevertheless, if you or editor considers that adopting a more colour-blind- and 

black-and-white-printing-friendly palette would substantially improve the presentation, we 

would be happy to revise the relevant figures accordingly. 

Supplement notes: 

(20) Is there a data table with all the 13C and C/N values measured in this study? In the 

supplement, I see Table S3 appears to be the compilation of previous data. Is this the same data 

used in, for example, figure 3? There appear to be many more datapoints than are in Table S3. 

I suggest a table compilation of the values measured in this study. 

Response: We sincerely thank you for this valuable comment. We apologize for the lack of 

clarity regarding the data sources in the original Supplementary Material. Table S3 includes all 

SPM C/N and δ13C data used in this study. In addition to compiled SPM data from previous 

studies, it also includes newly collected and measured SPM data from the summer and winter 

of 2025. We note that the C/N and δ13C values of SPM before and after 2003 shown in Fig. 3 

were calculated as average values and used as end-member values in the analysis (please see 

the blue and dark orange triangles in each sub-figure in Fig. 3). We have revised the 

descriptions of Table S3, and we have compiled these surface sediment data into a new table 

(Table S4, shown below) in the Supplementary Material. 

The newly added supplementary table is as follows: 



Table S4 Characteristics of various parameters in riverine suspended particulate matter (SPM) and different sedimentary facies of the 

Changjiang subaqueous delta. The values represent mean ± standard error. OC, organic carbon; TN, total nitrogen; SA, specific surface area; 

MGS, medium grain size. 

 OC (%) TN (%) C/N δ13C (‰) Δ14C (‰) SA (m2/g) OC/SA (mg C/m2) MGS (μm) 

Riverine SPM 

Summer 1.67 ± 0.20 0.26 ± 0.04 7.91 ± 0.41 -25.5 ± 0.24 -291.4 ± 18.3 14 ± 1.40 2.4 ± 0.71 9.78 ± 0.90 

Winter 1.07 ± 0.11 0.17 ± 0.02 10.17 ± 1.11 -25.6 ± 0.25    29.33 ± 5.61 

Surface sediment in different sedimentary facies 

Delta front 0.50 ± 0.05 0.07 ± 0.01 8.01 ± 0.30 -24.3 ± 0.24 -495.3 ± 42.8 8.52 ± 2.02 0.63 ± 0.09 64.41± 14.17 

Prodelta 0.52 ± 0.02 0.08 ± 0.00 7.52 ± 0.44 -22.9 ± 0.09 -344.4 ± 17.0 15.28 ± 0.83 0.42 ± 0.03 26.46 ± 5.67 

Delta-shelf 0.37 ± 0.03 0.06 ± 0.00 7.53 ± 0.63 -21.8 ± 0.13 -382.9 ± 33.1 6.96 ± 0.46 0.57 ± 0.04 132.24 ± 11.41 

Shelf 0.25 ± 0.02 0.04 ± 0.00 6.23 ± 0.30 -21.4 ± 0.13 -350.3 ± 23.6 5.57 ± 0.52 0.64 ± 0.05 321.0 ± 59.14 

 



(21) Within Table S3, 14C values are not included, although those discussed in the study appear 

to come from this compilation of previous data. Please either include these, or have some other 

data table with 14C values used in this study included. 

Response: Thank you for this suggestion. As the available Δ14C data for SPM are relatively 

sparse and do not provide continuous annual coverage, they were not included in Table S3. 

Instead, following your suggestion, we have added a new supplementary table (as shown above) 

that includes the available Δ14C values for SPM and for different sedimentary facies of the 

Changjiang subaqueous delta. This revision has improved the clarity and transparency of the 

data used in our study. 

Dataset notes:  

(22) Overall, I had confusion throughout on which datasets were used for what. For example, 

the recent samples that were collected and are being presented in this study, and the older, 

compiled data. More complete tables with all of the data would do well to provide clarity on 

this. 

Response: Thank you very much for this helpful comment. We apologize that the distinction 

between the newly collected and compiled datasets was not sufficiently clear in the original 

manuscript. The newly collected samples in this study refer to the 2025 SPM data presented in 

Table S3, whereas the other SPM and surface sediment data were compiled from previous 

studies. To improve transparency and clarity, we have added a new table (as shown above) in 

the Supplementary Materials to summarize the data characteristics of all riverine SPM samples 

and surface sediments from different sedimentary facies used in this study. In addition, all data 

used in this study have now been made publicly available through Zenodo, including the 

sample locations, sampling years, data sources, and measured parameters. The dataset can be 

accessed at https://doi.org/10.5281/zenodo.20260902. We believe that these revisions have 

allowed readers to more clearly understand the sources and applications of the datasets used in 

this study. 


