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The Yangtze River Estuary is the traditional habitat of fishery resources in China and also one of the crab fishing sites, but nowadays the crab resources have been seriously affected by high-intensity anthropogenic disturbance. To understand the composition and diversity of crab community following the fishing ban, six surveys were conducted from August 2022 to November 2023 using the single-bag trawl method. This study examined the crab community composition, biodiversity, resource density, spatiotemporal distribution patterns, and main influencing factors. Results indicated that a total of 14 crab species lived in the Yangtze River Estuary. Matuta planipes and Portunus trituberculatus were dominant crabs in summer 2022. P. trituberculatus, Eriochier leptognathus, and Charybdis japonica were dominant crabs in autumn 2022. Then, E. leptognathus and Eriocheir sinensis were dominant crabs in winter 2023. Notably, the largest numbers of dominant crabs appeared in spring 2023, including M. planipes, P. trituberculatus, E. leptognathus, C. japonica, and E. sinensis. Three same dominant crabs (M. planipes, P. trituberculatus, C. japonica) were identified in the summer and autumn of 2023. Thereinto, P. trituberculatus was the most dominant crab. The abundance and biomass trends of estuary crabs were winter< spring< autumn< summer. The community diversity index, evenness index, and richness index were winter< summer< autumn< spring, indicating the seasonal changes in abundance, biomass, and biodiversity. Correlation and redundancy analysis revealed that dissolved oxygen and salinity were the most critical environmental factors, which affect the changes in crab community in the estuary. This study revealed the changing characteristics of crab resources in the Yangtze River Estuary after the fishing ban, and provided the essential data and scientific basis for resource conservation and management decisions.
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1 Introduction

Estuaries harbor abundant biological resources, which are crucial for supplementing marine living resources and maintaining ecological balance (Luo, 1992; Sun et al., 2015). The Yangtze River Estuary, the largest estuary in the western Pacific, supports various economically and ecologically important species, serving as a key area for spawning, foraging, and rearing seedlings (Kindong et al., 2021; Luo, 1992). Key crab species, including Portunus trituberculatus (Yue et al., 2021), Eriocheir sinensis (Shen et al., 2023), and Charybdis japonica (Zheng, 2015), contribute significantly to the biodiversity of the Yangtze River Estuary. However, the extensive exploitation of estuarine resources and large-scale hydroelectric projects have put unprecedented pressure on estuarine ecosystems and marine biodiversity, with studies showing that fisheries catch after the year 2000 was only 8% of what it was in the 1880s (Jin et al., 2009). The Yangtze River Estuary, near the megacity of Shanghai, has faced increased pressure from human activities such as seawall construction, introduction of invasive species, overfishing, sewage discharge, urban development, and agriculture (Zhang et al., 2023). Consequently, there has been a significant decline in fishery resources and biodiversity in the Yangtze River Estuary over the past few decades. Fish diversity in the Yangtze River basin alone declined by an astonishing 38.1%, with no details reported for crabs (Liu and Wang, 2010). China has implemented important conservation plans to protect the aquatic biological resources of the Yangtze River basin. Measures include stocking and releasing aquatic species, habitat restoration, and a 10-year fishing ban on the Yangtze River. Since the 10-year fishing ban was implemented, the aquatic biodiversity has significantly improved. The number of aquatic species has increased by 25 compared to the period before the fishing ban (Information Office of Ministry of Agriculture and Rural Affairs of China, 2023). Since the 21st century, catches in the Yangtze River Estuary have primarily consisted of benthic fish and crustaceans, with crabs increasingly becoming a major target. From 2008 to 2015, there was a dramatic decline in fishery biodiversity in the estuary, with crabs contributing up to one-third of the total catch (Tang et al., 2017). In the summer survey of 2019, the only major crab species identified was the P. trituberculatus (Zheng, 2020). Due to environmental changes and overfishing, resources of crabs, including E. sinensis, have sharply declined.

At present, most research focuses on the community characteristics of aquatic fauna. For example, studies by Li and Chen (2005); Jin et al. (2009), and Sun et al. (2015) analyzed changes in aquatic fauna resources in the Yangtze River Estuary. Especially since the implementation of the fishing ban in the Yangtze River, there has been limited knowledge about the changes in crab resources. Therefore, only comprehensive surveys and research on crabs can enable us to accurately and timely understand the current status of crab communities in the Yangtze River estuary. This study conducted six fishery resource surveys in the Yangtze River Estuary from August 2022 to November 2023. The aim is to analyze the species composition and diversity of crabs following the fishing ban in the Yangtze River estuary. This analysis seeks to evaluate the ecological restoration status of the estuary, protect biodiversity, and provide data support for sustainable fisheries management.




2 Materials and methods



2.1 Survey area and time

In August 2022 (summer), November 2022 (autumn), February 2023 (winter), May 2023 (spring), August 2023 (summer), and November 2023 (autumn), 13 stations have been established at the Yangtze River Estuary (Figure 1). At the same time, a provisional fishing certificate was obtained and fisheries resources survey was conducted on six voyages. The trawl survey has the characteristics of high fishing efficiency, strong adaptability, and flexibility. so the single bag bottom trawl vessel trawl collection, the trawl working time standard is 30 minutes at each station, and the tow speed is 4 kn.




Figure 1 | The survey station of crabs in the Yangtze River Estuary.



After collecting the caught crabs on-site, they were frozen and stored at -20°C before being returned to the laboratory. The samples were identified and classified using the book “Macrobenthic Invertebrates of the Yangtze River Estuary.” Subsequently, they were weighed, counted, and analyzed biologically. Environmental factors were measured at each station while trawling, using a water sampler to obtain bottom water samples and YSI ProDSS multi-parameter water quality instruments to measure temperature, dissolved oxygen, salinity, and PH. Chlorophyll a was determined by spectral analysis, and water depth and other environmental hydrological data were obtained by the sounder of a fishing vessel (Table 1).


Table 1 | The mean value and range of environmental factors in each season.






2.2 Statistical analysis of data



2.2.1 Estimation of resource intensity

We adopted the swept area method to estimate fishery resource density using trawl catch (weight and number of individuals) and trawl swept area at each station (Ma et al., 2022). The formula is:



Where: ρi is the resource density at station i (weight: kg/km²; individuals: 10³ ind./km²). Ci is the hourly trawl catch at station i (weight: kg/h; individuals: ind./h). ai is the hourly sweep area of the net gear at station i (km²/h). q is taken as 0.5.




2.2.2 Determination of dominant species

The Index of Relative Importance (IRI) was used to determine the dominant species (Ma et al., 2022):



Where: IRI represents the relative importance index, N is the percentage of the number of individuals of a species to the total number of individuals. W is the percentage of the weight of the species to the total weight. F is the percentage of the number of stations where a species occurs to the total number of stations surveyed. Species with IRI > 500 are classified as dominant, those with 100 ≤ IRI< 500 as important, and species with 10 ≤ IRI< 100 are categorized as common.




2.2.3 Species diversity

The diversity characteristics of crabs were analyzed using the Shannon-Wiener index (H′), Pielou evenness index (J′), and Margalef richness index (D) (Morris et al., 2014).

Shannon-wiener diversity index H′:





Pielou uniformity index J′:



Margalef richness index D:



Where: H′ represents the species diversity index. H′max is the maximum species diversity index. Ni is the number of species i. N is the total number of species. Pi is the proportion of species ii relative to the total number of individuals. S is the total number of species. Inter-seasonal differences in diversity parameters were assessed using independent samples t-tests with SPSS 20.0.




2.2.4 Correlation and redundancy analyses

Pearson correlation analysis was conducted using Origin 2021 software. The crab community index data were analyzed using detrended correspondence analysis (DCA). CCA analysis with the linear model was used in this study to examine the correspondence between environmental factors and resource density for each season from August 2022 to November 2023 (Hammer, 2000).

Survey station maps, resource density planimetry, and diversity index maps were generated using ArcGIS 10.8 software. Dominance calculations were executed in Microsoft Excel 2010. The Shannon-Wiener diversity index, Pielou species evenness index, and Margalef species richness index were computed for each station using the multivariate statistical software PRIMER 6.0 (Hajializadeh et al., 2022). Pearson correlation plots were created with Origin 2021 software, while redundancy analysis (CCA) was performed using Canoco 5.0 software to investigate the relationships between environmental factors and community parameters (Hammer, 2000).






3 Results



3.1 Changes in the number of crab species in the Yangtze River Estuary



3.1.1 Species number composition of crabs

A total of 14 crab species were collected during trawl surveys in the Yangtze River Estuary, representing 9 families of Decapoda (Crustacea) (Table 2). Among these, Five species from the Portunidae family were the most abundant, comprising 35.71% of the total crab species. Calappidae and Porcinidae families have two species, each accounting for 14.26% of the crab species. The remaining crab species belonged to the families Grapsidae, Varunidae, Daninidae, Ocypodidae, and Leucosiidae.


Table 2 | Species lists of estuary crab communities in the Yangtze River Estuary from August 2022 to November 2023.



Species observed throughout the year included E. sinensis, Eriochier leptognathus, P. trituberculatus, and C. japonica. In the summer and autumn of 2022, eight and six crab species were captured, respectively. In the winter and spring of 2023, four and nine species were captured. The numbers increased again in the summer and autumn of 2023, with eight and eleven crab species captured, respectively. Overall, the number of crab species exhibited slight seasonal variation.




3.1.2 Spatial distribution of species populations

The biodiversity across different stations varied significantly throughout the seasons. In the summer of 2022, station S12 had the highest species count at 4, while stations S1 and S2 had none. During autumn 2022, species counts ranged from 1 to 3. Similarly, in winter 2023, counts varied from 1 to 2 across all stations. In spring 2023, station S9 had the highest count at 7, while station S3 recorded only 1 species. In the summer of 2023, station S9 recorded 5 species, with no crabs found at station S5. In autumn 2023, station S10 recorded 6 species, while stations S3, S5, S6, and S8 each had only 1 species (Figure 2). The number of crab species reached 5 or more at several stations in different seasons, and it is noteworthy that no crab was detected at certain stations during specific seasons (Figure 2).




Figure 2 | Distribution of crab species in different seasons in the Yangtze River Estuary.







3.2 Changes in abundance and biomass of crabs



3.2.1 Variation in species composition of abundance and biomass

In the summer and autumn of 2022, crab abundance was dominated by P. trituberculatus, comprising 51.08% and 64.19% of the total, followed by M. planipes and E. leptognathus at 41.89% and 25.33% respectively. Biomass data indicated that P. trituberculatus accounted for 63.76% and 69.34%, with S. paramamosain and C. japonica following at 19.45% and 16.62%. The abundance and biomass of other crab species were relatively small (Table 3). Analysis of crab abundance throughout the 2023 seasons revealed the following highest proportions: 89.74% for the E. leptognathus in winter, 63.05% for P. trituberculatus in spring, 52.4% for P. trituberculatu in summer, and 52.64% for Matuta planipes in autumn. The next highest proportions were 5.13% for E sinensis in winter, 13.74% and 37.05% for M. planipes in spring and summer, and 25.87% for P trituberculatus in autumn, respectively. Biomass showed the highest proportions: 70.41% for E. sinensis in winter, and 73.02%, 75.91%, and 46.97% for P. trituberculatus in spring, summer, and autumn, respectively. The next highest proportions were 15.74% for C. japonica in winter, 16.12% for E. sinensis in spring, and 9.30% and 23.26% for P. trituberculatus in summer and autumn, respectively. The proportions of other crab species in terms of abundance and biomass were relatively small (Table 3).


Table 3 | Resource density (abundance, biomass) and percentage composition of crab catches in the Yangtze River Estuary during 2022-2023.



In the summer and autumn of 2022, crab abundance was 10.88 × 10³ ind./km² and 3.40 × 10³ ind./km², while biomass was 296.12 kg/km² and 46.81 kg/km², respectively. Among the crabs, P. trituberculatus had the highest abundance and biomass, with 5.56 × 10³ ind./km², 2.18 × 10³ ind./km², and 182.41 kg/km², 32.46 kg/km², respectively (Table 3). In the summer and autumn of 2023, abundance and biomass were 16.23 × 10³ ind./km² and 8.18 × 10³ ind./km², and 431.33 kg/km² and 95.44 kg/km², respectively. The highest abundance was found in P. trituberculatus and M. planipes, with 8.56 × 10³ ind./km² and 4.30 × 10³ ind./km² (Table 3). The highest biomass of P. trituberculatus was 327.40 kg/km² and 44.83 kg/km², respectively. In winter 2023, the abundance and biomass of crabs were at their lowest, with 2.22 × 10³ ind./km² and 15.57 kg/km², respectively. In spring 2023, both abundance and biomass were higher than in summer and autumn 2022, rapidly increasing to 12.59 × 10³ ind./km² and 242.57 kg/km² (Table 3).




3.2.2 Geographical distribution of abundance and biomass

In the summer and autumn of 2022, the highest crab abundance values were recorded at stations S13 and S9, measuring 7.88 × 10³ ind./km² and 1.17 × 10³ ind./km², respectively. Conversely, the lowest abundance values were observed at stations S6 and S1, with 0.02 × 10³ ind./km² and 0.01 × 10³ ind./km², respectively. Maximum biomass values were also recorded at station S10, at 235.61 kg/km² and 9.27 kg/km², while minimum biomass values were noted at station S6, with 0.00 kg/km² and 0.23 kg/km² (Table 4). Spatially, the pattern of crab abundance and biomass distribution increased from within the estuary to outside the estuary during the summer and autumn of 2022. The elevated numbers of P. trituberculatus and M. planipes significantly contributed to the high abundance and biomass observed primarily in the waters off the estuary (Figures 3, 4). Notably, no crab was captured at stations S1 and S2 in 2022.


Table 4 | Geographical distribution of crab abundance and biomass in the Yangtze River Estuary in different seasons from August 2022 to November 2023.






Figure 3 | Distribution map of crab abundance in the waters of Yangtze River Estuary in different seasons from August 2022 to November 2023.






Figure 4 | Distribution of crab biomass in the Yangtze River Estuary in different seasons from August 2022 to November 2023.



During the winter and spring of 2023, the distribution of crab abundance and biomass was notably uniform in winter, primarily due to a limited number of perennial crab species in the Yangtze River Estuary, including E. sinensis and C. japonica (Table 4, Figures 3, 4). In spring, abundance distribution was generally consistent, except at station S10, which exhibited significant fluctuations, recording an abundance of 6.14 × 10³ ind./km². Biomass was also elevated near station S10 due to a large presence of P. trituberculatus, affecting both abundance and biomass distribution (Table 4, Figures 3, 4). In the summer and autumn of 2023, the highest abundance values were recorded at stations S2 and S12, with 3.66 × 10³ ind./km² and 2.69 × 10³ ind./km², respectively. The lowest abundance values were at stations S5 and S6, with 0.00 × 10³ ind./km² and 0.01 × 10³ ind./km², respectively. Maximum biomass values were noted at stations S2 and S10, with 113.37 kg/km² and 38.96 kg/km², respectively (Table 4). During this period, abundance and biomass were generally higher, with significant catches of P. trituberculatus at stations S2, S4, and S12 in summer, and large numbers of M. planipes at stations S12 and S13. In autumn, the substantial catches of P. trituberculatus were recorded at stations S10 and S11, while M. planipes were abundant at stations S12 and S13 (Table 4, Figures 3, 4). Overall, the trend in crab abundance and biomass in the Yangtze River Estuary followed the pattern: winter< spring< autumn< summer.





3.3 Dominant crab species in the Yangtze River Estuary

According to the relative dominant species index (IRI), the dominant crab species in the summer of 2022 were M. planipes and P. trituberculatus. In autumn, the dominant species shifted to E. leptognathus, C. japonica, and P. trituberculatus (Table 5). P. trituberculatus exhibited the highest dominance in both summer and autumn, being absent only from stations S1 and S3 in summer, and from stations S1, S3, S5, and S6 in autumn. Maximum abundance occurred at station S2, with 1.94 × 10³ ind./km² in summer and 0.67 × 10³ ind./km² in autumn. The maximum biomass was observed at station S10, with 124.76 kg/km² in summer and 8.01 kg/km² in autumn.


Table 5 | The IRI values of dominant crabs in the Yangtze River Estuary from 2022 to 2023.



In winter 2023, the dominant species were E. leptognathus and E. sinensis. In spring, the dominant species included M. planipes, Matuta planipes, C. japonica, P. trituberculatus, and E. sinensis (Table 5). E. leptognathus exhibited maximum dominance in winter, while P. trituberculatus showed its highest dominance in spring. During winter, E. leptognathus was absent only at station S7, and during spring, P. trituberculatus was not found at stations S3 and S6. E. leptognathus had the highest abundance at station S2 with 0.26 × 10³ ind./km², while P. trituberculatus reached its peak abundance at station S10, with 5.67 × 10³ ind./km². E. leptognathus reached its maximum biomass at station S11, with 0.45 kg/km², while the P. trituberculatus ‘s maximum biomass was at station S10, with 137.01 kg/km².In the summer and autumn of 2023, the dominant species were M. planipes, P. trituberculatus, and C. japonica (Table 5). P. trituberculatus exhibited the highest dominance during both summer and autumn, being absent only from stations S3 and S5 in summer, and from stations S1, S3, S5, and S6 in autumn. The highest abundance of P. trituberculatus was observed at stations S2 and S10, with 3.22 × 10³ ind./km² and 0.91 × 10³ ind./km², respectively. The maximum biomass of P. trituberculatus was recorded at stations S2 and S10, with 108.93 kg/km² and 29.04 kg/km², respectively.




3.4 Planar distribution of crab community indices

In summer 2022, the mean values of H’, J’, and D’ were 0.51, 0.55, and 0.48 respectively. The mean values for H’-W, J’-W, and D-W, the mean values were 0.41, 0.44, and 0.20. By autumn 2022, these mean values increased to 0.56, 0.63, and 0.57 for H’, J’, and D’, respectively, with corresponding mean values for H’-W, J’-W, and D-W being 0.36, 0.41, and 0.28 (Table 6). During summer, the H’ and H’-W values of crabs varied significantly across different stations, primarily due to zero values at stations S1 and S3, and lower values at station S2. In autumn, the H’ and H’-W values were more evenly distributed among stations. In 2023, significant seasonal variations were observed in the mean values of H’, J’, and D for crabs. During winter and spring, H’ values ranged from 0.53 to 0.95, J’ values ranged from 0.76 to 0.77, and D values ranged from 0.54 to 1.02. In contrast, summer and autumn showed different ranges: H’ values varied between 0.51 and 0.55, J’ values ranged from 0.45 to 0.66, and D values varied from 0.46 to 0.86. The H’ and H’-W values displayed little variation between stations during winter and spring, indicating a uniform distribution. Some stations only captured one crab species, making comprehensive diversity analysis impossible. In summer and autumn, the H’ and H’-W values were more evenly distributed among stations, with zero values observed only at stations S6 and S8 in summer. In autumn, only one crab species was caught at some stations. These findings underscore the dynamic seasonal changes in the physiological parameters of crabs. Overall, the H’, J’, and D values of crabs in the Yangtze River estuary followed the trend: winter< summer< autumn< spring.


Table 6 | Diversity index of the crab community in the Yangtze River Estuary from 2022 to 2023.






3.5 Correlation analysis between community indices and environmental factors

The study examined the relationships between community abundance, biomass, and diversity indices (D, J’, H’, D-W, J’-W, H’-W) and environmental factors such as SBT, DO, SBS, PH, Chl-a, and depth (Figure 5). Pearson’s correlation analyses revealed significant negative correlations between crab abundance and biomass with dissolved oxygen and salinity, while these environmental factors were positively associated with some community indices.




Figure 5 | Correlation analysis of ecological index and environmental factors of crab community in Yangtze River Estuary. (A) Relevance; (B) Significance level.



The impact on the crab community is often influenced by multiple environmental factors working together. Therefore, we used the multivariate statistical method Canonical Correspondence Analysis (CCA) to analyze the influence of environmental factors on the crab community index in the Yangtze River Estuary (Figure 6). The CCA analysis found that the first eigenvalue (CCA1) was 0.136, explaining 34.62% of the variance, while the second eigenvalue (CCA2) was 0.103, explaining 2.62% of the variance. Collectively, the first two axes accounted for 37.24% of the relationship between the crab community index and the environmental factors, with strong correlation coefficients of 0.6561 and 0.5387 for the first and second axes, respectively. These findings indicate a robust correlation between the six environmental factors and the crab community index. The study concluded that DO and SBS were the most significant environmental factors affecting the distribution of crab communities in the Yangtze River Estuary. Furthermore, the CCA results were consistent with those obtained from the Pearson correlation analysis.




Figure 6 | Ranking map of community index of crabs and CCA of environmental factors in Yangtze River Estuary abundance. H’, abundance diversity index; J’, abundance evenness index; D, Abundance refers to the number; H’-W, biomass diversity index; J’-W, biomass evenness index; D-W, Biomass richness index.







4 Discussion



4.1 Analysis of crab species and the composition of dominant species in the Yangtze River Estuary

In this study, a total of 14 crab species were identified during each season from August 2022 (summer) to November 2023 (autumn). These results have surpassed the number of species identified in the 2019-2020 study of the Yangtze River Estuary by Zheng. (2020) and Li (2023) suggesting that the prohibition of fishing in the Yangtze River is beneficial for the recovery of crab resources. There was no significant difference in abundance and biomass in the summer and autumn of 2022 and in the summer and autumn of 2023, and the general trend was winter< spring< autumn< summer. This pattern may be due to crustaceans being short-distance migratory or sedentary species affected by seasonal changes (Zhou and Li, 2018). Additionally, crabs have a short growth cycle, early sexual maturity, high fecundity, and can spawn multiple times during a single period (Yu et al., 2003).

In this study, M. planipes, P. trituberculatus, E. leptognathus, C. japonica, and E. sinensis were the five dominant crab species groups, with the dominant species varying slightly across different seasons. This discrepancy is similar to the findings of Sun et al. (2015) and Jin et al. (2009), who investigated fishery resources in the Yangtze River Estuar and neighboring seas. P. trituberculatus has the widest distribution, the longest duration of occurrence, and the greatest adaptability to seasonal variations in the investigated waters (Jiang et al., 2019; Ma et al., 2022). However, when the food supply is low in winter, P. trituberculatus migrates to the 10-30m deep bottom sediment as water temperatures decrease for overwintering (Song et al., 2023; Tang and Ye, 1990). M. planipes, P. trituberculatus, E. leptognathus, and C. japonica, thrive in warm and saline environment, suggesting that the energy flow and ecological niches of the Yangtze River Estuary ecosystem are mainly influenced by a few species preferring warm and saline conditions. This pattern is similar to the marine life survey in Sanmen Bay (Ma et al., 2022). Among them, mature E. sinensis migrate to offshore waters and estuaries to lay eggs, making estuaries an important spawning ground (Geng, 2018; Geng et al., 2018).




4.2 Spatial and temporal variations in crab biodiversity and resource density in the Yangtze River Estuary

The biodiversity index reflects the spatial heterogeneity of community outcomes and the stability of the community structure (Han, 2020). The H’, J’ and D indices of crabs in the Yangtze River Estuary follow the sequence: winter< summer< autumn< spring. This pattern is similar to findings in the Yangtze River Estuary, the neighboring water areas, and the near-shore water areas of the Shandong Peninsula. Such seasonal variation may be related to environmental conditions and the ecological habits of crabs (Jin et al., 2009; Yang et al., 2017). The Yangtze River Estuary boasts a diverse and complex ecological environment, rich in nutrients and bait organisms, attracting numerous crabs to settle, spawn, and forage (Luo, 1992; Editorial Board of China Bay Survey, 1992). The survey found that most stations with high crab diversity were located where freshwater and seawater meet, as well as estuaries close to the sea.

The trend of abundance and biomass of crabs in the Yangtze River Estuary followed the pattern: winter< spring< autumn< summer, which aligns with the results of crab surveys in Xiamen water areas and Zhejiang offshore water areas (Ding et al., 2019; Zhu, 2023). In winter, few crabs settle in the estuary, with most migrating elsewhere. They return in spring for feeding and rearing. Summer and autumn are peak seasons for crab feeding and breeding, resulting in significant increases in abundance and biomass. The survey found stable crab numbers and biomass year-round, with seasonal variations. This stability could be attributed to the 10-year no-take policy in the Yangtze River, creating a favorable environment. This indicates the success of resource conservation measures by fisheries management authorities.




4.3 Correlation between ecological indices and environmental factors of crab communities in the Yangtze River estuary

Based on the Pearson correlation analysis and CCA analysis results, the primary environmental factors influencing the crab community index were DO and SBS. DO is crucial for the survival of aquatic organisms, especially crabs, impacting their growth, development, and reproduction (Miao, 2021). The levels of DO in the Yangtze River Estuary fluctuate seasonally, with higher levels in summer and lower levels in winter (Li et al., 2024). Seasonal fluctuations in DO levels affect the distribution of zooplankton and bait organisms, which in turn influence crab population distribution (Li et al., 2012; Wang et al., 2016). Changes in DO levels impact the density and behavior of crabs, with higher oxygen levels leading to increased crab density and lower levels resulting in sluggishness and reduced movement, affecting their migration and overall abundance (Gravinese et al., 2020; Vu and Pennings, 2021). Variability in habitats with different DO levels also influences crab migration (Fusi et al., 2017, 2021). Fluctuations in DO levels significantly affect the distribution and habitat selection of aquatic organisms, and together with other environmental factors significantly affect the distribution and habitat selection of aquatic organisms (Cagle et al., 2023; Hernandez and Tapia, 2021).

SBS is another crucial environmental factor impacting the diversity of crab communities in the Yangtze River Estuary. Runoff from the Yangtze River and the mixing of cold water masses in the Yellow Sea and the 7East China Sea result in varying estuarine salinity levels (Jin et al., 2009; Kuang et al., 2022). SBS is an important initiating factor affecting crab development, reproduction, and osmoregulation (Boonsanit and Pairohakul, 2023; Saqib et al., 2023). SBS also plays a significant role in crab spawning, population distribution, and habitat preference (Nesbitt, 2022; Shen et al., 2023). The convergence of freshwater and seawater in the Yangtze River Estuary results in distinct zones characterized by varying SBS levels. The crab community in the Yangtze River Estuary was mainly influenced by DO and SBS, creating a geographical distribution pattern. Lower species numbers, density, and diversity of crabs are found in nearshore areas, while higher crab populations are found on the east, south, and north sides of the estuary, which are less affected by the river’s freshwater flushing.





5 Conclusion

In summary, a total of 14 crab species from 13 genera and 9 families within the subphylum Crustacea were identified in the Yangtze River Estuary. Seasonal collections revealed 8 species in summer 6 in autumn of 2022, and 4 in winter, 9 in spring, 8 in summer, and 11 in autumn of 2023. Dominance patterns showed 2 species in summer and 3 in autumn of 2022, while 2023 exhibited 2 dominant species in winter, 5 in spring, and 3 in both summer and autumn, with P. trituberculatus being the common dominant species across all seasons except winter. The abundance and biomass of crabs exhibited a seasonal trend of winter< spring< autumn< summer, while biodiversity indices (H’, J’, and D) followed a trend of winter< summer< autumn< spring. Notably, the biodiversity of the crab community was primarily influenced by DO and SBS, alongside other environmental factors, shaping the geographical distribution of the crab community in the estuary.
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06 (0.13~148)

0.46 0.14~0.82)
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Matuta planipes 312617 62133 2496.14 291920
Portunus 816299 924481 10466.82 10885.09 1448218
trituberculatus
Eriochier leptognathus 2136.40 949461 1096.01
Chﬂ?)’bdis Jjaponica 726.35 605.47 888.15 613.70

Eriocheir sinensis 232434 919.90





