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Spatial patterns of macro-benthic faunal diversity and its impact factors in the

Jiulongjiang Estuary
ZENG Sheng, YANG Deyuan, YANG Shengchang, CAI Lizhe, WANG Feifei, CAO Wenzhi "

Key Laboratory of the Ministry of Education for Coastal and Wetland Ecosystems, College of the Environment and Ecology, Xiamen University, Xiamen
361102, China

Abstract: The Jiulongjiang Estuary, located between the eastern coastal waters of Zhangzhou City and the western coastal
waters of Xiamen City, features a broad salinity range (1.8%¢—28.2%¢) and is subject to frequent shipping and fishery
activities. In 2022, quarterly survey were conducted at eight stations to investigate macro-benthic faunal diversity,
distribution patterns, and influencing factors within this estuarine area. A total of 101 macro-benthic faunal taxa were
identified, averaging a density of 376.3 ind./m’ and a wet biomass of 4.92 g¢/m”, predominantly consisting of species with
small body sizes. The dominant species common across the mixing zone ( E1—E4) and marine zone ( E5S—E8) were
Corophium sp., Mediomastus sp., and Gammarus gregoryi. A one-way ANOVA revealed significant differences in the
Shannon-Wiener diversity index ( H'), Margalef richness index (D), and Pielou evenness index (J') among stations.
Mantel analysis indicated that polychaete communities were significantly influenced by phosphorus-related parameters

( phosphate [ PO} ], total particulate phosphorus [ TPP ], total phosphorus [ TP]) and cyanobacteria biomass. Pearson
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correlation analysis showed that macro-benthic faunal diversity was inversely correlated with nitrogen parameters ( nitrite-N
[NO,-N], nitrate-N [ NO;-N], dissolved inorganic nitrogen [ DIN]) and phosphorus parameters ( TP, total dissolved
phosphorus [ TDP ], TPP) while showing positive correlations with salinity, conductivity, and total dissolved solids
(TDS) . The random forest model identified TDP as the primary factor influencing macro-benthic faunal diversity. Significant
seasonal differences were also observed in macro-benthic faunal community composition. Overall, the diversity patterns of
macro-benthic fauna were jointly regulated by salinity, nitrogen, and phosphorus, with potential disturbances at certain
stations linked to hydrodynamic conditions, substrate types, and construction activities. Long-term monitoring in the

Jiulongjiang Estuary is necessary to clarify further the driving factors of macro-benthic faunal diversity patterns.

Key Words: Jiulongjiang Estuary; macro-benthic fauna; community structure; diversity patterns
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Fig.1 Distribution of sampling sites in Jiulongjiang Estuary
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Table 1 Dominant species and dominance at different sites in Jiulongjiang Estuary
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Fig.5 ABC curves and separation coefficient W of macro-benthic fauna communities at different sites in Jiulongjiang Estuary
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Table 2 Species number, abundance, and biomass of macro-benthic fauna in different estuarine and marine areas

BYE R FHMB®E PR

i X i i 5 :/‘
PR X Ik ﬂﬁﬂj@ Number of ~ Dominant Mean density/ Mean biomass/ KR
Survey area Survey time . . N 5 Source
Species group (ind./m*) (g/m”)
JUITIH I Jiulongjiang Estuary 2022 4 101 ZERSS 376.3 4.92 A
ST 1 AR 5
j,m{ ..n S . 1980—1981 4F: 440 ZEK 151 358.0 56.17 (i
Jiulongjiang Estuary and adjacent area
T L )
JURLL IV _ 20142015 4F 2 Rk 991.0 77.58 4]
Intertidal zone of Haimen Island at Jiulongjiang Estuary
JURIL T 1l )
Intertidal zone of Baijiao and Fugong at 2005—2006 4F- 23 5225 15 Fh 391.1 52.41 [15]
Jiulongjiang Estuary
RIRAN] P
JUEILET TR 1% 2014—2015 4 U1 R 149 F / / [36]
Jiulongjiang Estuary and Xiamen Bay
JZI T8 Xiamen Bay 2012 4E8 A 103 ZER / / (37]
JE 1S Xiamen Bay 2010 4£ 8 A 52 HA 54 27 B 1553.2 308.61 [38]
o 19 R .
AELLRANE 2011 4F 45 J1 45 ZEK69F 1.0 14.79 [39]
Adjacent area of Gulei Peninsula
SRIMVEWHE Quanzhou Bay 2009—2012 4 103 ZER 48T 76 7.77 [40]
) JE3FE 7 ¥, Coastal area of northern Fujian 2016 FHZ% 62 WA shW) 34 Fh 71.7 25.36 [41]
] T 1 D2 T e N
LR 2003 4 8—9 A 114 ZERO3H 161.0 14.42 (2]

Southern coastal area of Minjiang Estuary
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