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Assessment of differences in benthic ecological quality of different functional

zones in the sea area adjacent to the Yalujiang Estuary
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Abstract: To achieve the coordinated development of rational marine resource allocation and environmental protection,
marine functional zoning divides coastal areas into different functional zones, resulting in varying levels of human activity
pressure across these zones. Scientific assessment of ecological quality differences among different marine functional zones is
essential for the sustainable utilization of marine spatial resources. The study conducted a survey on the macrobenthos
communities in the port zone, marine protection zone, fishery zone, and shipping zone of the sea area adjacent to the
Yalujiang Estuary from 2020 to 2022. Based on the taxonomic and functional traits of macrobenthos, an ecological quality
assessment system for the Benthic Index of Biotic Integrity ( B-IBI) was constructed. A total of 139 macrobenthos species
were identified, including 63 annelids, 39 arthropods, 22 mollusks, 6 echinoderms, 3 chordates, and 6 species of other

taxa. The taxonomic and functional traits of macrobenthos exhibit differences among different marine functional zones. The
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port zone mainly exhibited community characteristics of tolerant taxa, including a higher proportion of polychaetes, second
order opportunistic species, deposit feeders and tube dwellers. The marine protection, fishery, and shipping zones exhibited
characteristics of communities dominated by sensitive taxa, including high proportions of mollusks, small and medium sized
species, plankton feeders, free living species, and swimmers. From 41 candidate indicators based on taxonomic and
functional traits, six core indicators were selected through distribution range analysis, discriminative capacity evaluation,
and redundancy assessment for B-IBI model construction. The assessment results showed that the overall ecological quality of
the sea area adjacent to the Yalujiang Estuary was good and showed a trend of increasing from the port zone to other marine
functional zones. Except for the port zone, which exhibited poor ecological quality, the marine protection, fishery, and
shipping zones all maintained good ecological quality, suggesting that the port zone may be under stress from human
activities such as land — based pollution and port operations. Correlation analysis showed that B-IBI was significantly
negatively correlated with pollution factors such as NO;-N, NH}-N, PO} -P, and Hg, suggesting that it reflected the
impacts of riverine input and aquaculture sewage discharge on the estuary’s ecological quality. This study confirmed the
effectiveness of B-IBI in assessing the ecological quality of different marine functional zones in the Yalujiang Estuary. It
effectively reflected the differences in ecological quality among marine functional zones under the stress of pollutants, thus

providing a basis for the assessment of marine functional zoning.

Key Words: Yalujiang Estuary; benthic index of biotic integrity; species diversity; functional traits; marine functional

zone
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W h Y Bl % MI0 &5 0.00 324 1943 41.03  100.00 0.97
HRIYIHH % Mi1 WE 000 000 000 427  89.06 2.38
TRE B L/ % MI12 WE 000 0.0 000 171  26.67 2.36
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BEEN M16 B 0.00  13.50  27.00 5675 232.00 1.05
Shanon F§4¢ H' M17 W 000 0.63 155  2.08 2.54 0.58
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Table 2 Correlation analysis of candidate indicators of the B-IBI index system in the Yalujiang Estuary

M8 M15 M20 M23 M26 M32 M33 M39
M8 1.000
MI15 -0.224 1.000
M20 -0.256 0.369 1.000
M23 0.803 -0.355 -0.219 1.000
M26 0.503 0.304 0.227 -0.493 1.000
M32 -0.468 0.406 -0.083 -0.534 0.489 1.000
M33 0.764 -0.072 -0.097 0.681 -0.438 -0.425 1.000
M39 0.244 -0.412 -0.720 0.151 -0.132 0.167 0.106 1.000

&3 MZIO B-BIHERERMZOERMETEAR

Table 3 Score calculation formula of core indicators of the B-IBI index system in the Yalujiang Estuary

(ERE R 5% P fH 25% 3 i fH 95% i fH 100% 73 {3 {H AT
Core indicators Sth percentile 25th percentile 95th percentile 100th percentile Formula
M8 6.08 14.88 100.00 100.00 (100-M8)/(100-0)
M15 5.00 2 18.00 23.00 M15/18.00
M20 0.00 7.97 90.13 100 M20/90.13
M26 0.00 24.18 96.47 100 M26/96.47
M32 0 0 91.94 93.53 M32/91.94
M39 5.81 20.74 100.00 100.00 (100-M39)/(100-0)
£ 4 BBEIO B-IBLIEHRME R AOIFMARAE

Table 4 Assessment criteria of the B-IBI index system in the Yalujiang Estuary
VA Bl FEAKCR T 2T Bl KR 1
Assessment Sample numbers Proportion Assessment Sample numbers Proportion
{7 Excellent >3.60 15 0.23 #:2% Poor 1.80—0.90 3 0.04
FAF Good 3.60—2.70 23 0.35 2 Bad 0.00—0.90 9 0.14
145 Moderate 2.70—1.80 16 0.24

B-IBI iy JEe A e 2 1 4K

2.4 FHERVL I AR S B VA

WRIGPPAGARIE, B0 1SS YRS BT AR A5 R . IR ATPASZE ORI 4RI 1 B9 A= 25 B i R A
IGRAFE S Z BT, 3 TR 66 AFEAS T, B-IBT ASFIME N 2.72, it KA A B (bR e 2.70 5 PEA4 O R
4 B VA RRE A 38 A, R 58%  ARZEMIRERTA 9 4>, di HEod 14% (2 4) o WN=S 18] 3 A1 FIAS [R] i D g
DT B Hs XA A 2 i A 2 | EL R 11 DX | A 25 T S 3L T a3 s VR PR X AT B DX R
1B XA R R H 22 B0, B B s A2 (8 5) .

2.5 B-IBI 51502 &

159 5 B-1BI Z [8] ) Person A4S - WLIE 6, NO,-N NO;-N NH-N PO} -P .Cu Hg Cd %554t
Yz o] BA B A G, [RIES, B-IBL 5 L3R T5 Ye W AR A AE b 25 1) SAAH 5 (P<0.05) |, 1 3 265 YL W) 2 52
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