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Fig.1 The deployment of stations in the Xiaoqing River estuary
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Fig.2 Water physicochemical parameters in July and August in different sampling stations
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Tab.l Dominant species of macrofauna in July and August in the
Xiaoqing River estuary
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Fig.3 Similarity clustering results of dominant species
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Fig.4 Habitat density and biomass structure of functional
groups in nearshore zone of the Xiaoqing River estuary
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Tab.4 The niche breadth and overlap of dominant species in
macrofaunal communities
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SI S2 S3 sS4 S5 S6
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S4 FCIGHER  1.350 0.024 0.203 0.276 1
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S6  AJTKEREF  2.194 0.001 0.450 0.334 0.063 0.180 1

%' T B;

PE; 2T QB IR A 57 40 45 T pH X35k, 5 pH 2
IEARSE; TSR (R 228 5 AR 7 K IR AR 5 7% i 48 2
IEFR(E ),

3 itig

3.1 HERIIVINEHEESERMLS U
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MACROBENTHOS IN THE SHELLFISH AQUACULTURE AREA OF XIAOQING
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Abstract To understand the impact of rainfall on the functional group characteristics of macrobenthic communities in
the shellfish farming area of Xiaoqing River estuary in Laizhou Bay, Bohai Sea, survey data of rainfall were collected in
July (pre-rainfall) and August (post-rainfall) 2019 and analyzed. By integrating Shannon-Wiener niche breadth, Pianka
niche overlap, and canonical correspondence analysis (CCA), the variation in dominant microbenthic species and their
environmental drivers were examined. Results are as follows. (1) Eight dominant species were identified, of which
Moerella iridescens and Nephthys oligobranchia were consistently dominant in the two months. (2) Significant shifts in
life-form and feeding functional groups were observed: July was dominated by endobenthic-planktivores (mean density
265 ind./m?, 71%), while August shifted to carnivores (mean density 103 ind./m* 58%), with the GS/GSB ratio increasing
from 0 to 2/3. (3) Dominant species exhibited marked niche breadth variation (0.494~2.945), featuring coexistence of
broad-niche species (e.g., Nephthys oligobranchia) and narrow-niche specialists (e.g., Potamocorbula laevis), with weak
interspecific competition (60% of species pairs showed a narrow niche overlap value (<0.3). (4) CCA revealed that the
salinity (32.7% explained variance, P<0.01) was the primary driver of functional group succession (GS/GSB ratio) and
niche differentiation. The stenohaline bivalve Potamocorbula laevis (optimal salinity 22~34) served as a bioindicator for
salinity thresholds. This study shows that rainfall-induced environmental changes (salinity, dissolved oxygen, pH,
chlorophyll a) critically drive functional group succession and niche partitioning in macrobenthos, providing a scientific
basis for conservation and sustainable utilization of benthic resources in the Xiaoqing River estuary.

Key words macrofauna; salinity; niche breadth; GS/GSB; CCA



