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Evaluation of ecological quality in the northeastern waters of the Beibu Gulf

based on the fish index of biotic integrity
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Abstract: In this study, 29 sampling stations were established in the northeastern Beibu Gulf. Environmental
DNA (eDNA) metabarcoding was applied to analyze fish community structures, and the fish index of biotic
integrity (F-IBI) was used to evaluate ecological quality. A total of 70 fish species were detected, belonging to
11 orders, 31 families, and 59 genera, dominated by Perciformes. The dominant species included Trachinotus

ovatus, Sardinella gibbosa, and Nematalosa japonica. Redundancy analysis indicated that NOs-N, Pb, Dep, pH,
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Cu, TPH, and Chl a were significant driving factors of fish community patterns. The F-IBI results suggested

that the overall ecological status was relatively good, with 45% of stations rated as “good” or above, and 55%

rated as “fair” or below, while no stations were classified as “poor”. Spatially, stations with “good or above”

conditions were mainly distributed in the western and offshore areas, “fair” conditions in the central-southern

offshore areas, and “poor” conditions in the northern and eastern nearshore areas, which overlapped with

regions of intensive human activities such as port shipping. This study demonstrates that combining eDNA with

F-IBI provides a feasible and promising approach for ecological quality assessment, offering a scientific basis

for bay ecosystem conservation and restoration.
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Tab.3 Table of ecological quality evaluation criteria for the Beibu Gulf
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Fig. 2 Stacked bar chart of species composition with top 20 relative abundances at each station

2.2 PREEPR XTI BRI AR b B A I S (R 45
4 )5 k)

RIS M B HET Ok, BT T L
Xf 437 (detrended correspondence analysis) . 4%
RN, B—Hhn B B Ry 1.87(< 4), FHIEL
P 3l AR M HE P O s, B R L OT AR 3
(redundancy analysis, RDA ) #1f P35% A8 5 X 41128
TEVR A5 Y BRSIBLH] o 5 — Rl Ry 25.1%,
BN BER N 13.4%., EEIRER O N T
4 Dep( 0.0002) . Pb( 0.0005) . pH( 0.0017) .
Cu(0.0042) . TPH( 0.0083) . NO5-N( 0.0191) I
Chl a(0.0207) (p < 0.05); COD, NH,-N, Sal, T,
Cd. NO,-N 5 PO,-P X #¥5 25 H 2 ) AN I 3 (p >
0.05) .

M RDA [ (& 3) 7] UL, BRI R 65 spl., B2
/NUS T sp3 SN 5 3R Eh R 4 8 (NH,-
N. NOs-N, PO,-P. Pb) ZIEM KK R, FE/10
F BBW01-BBW03, BBW06, BBW09 4575 F7 £

IS4
2

g N3G HL P Ve FE D /55 A9 55 675 BT /NS T
sp2 5 A WIS TPH B 1IFMHX KRR, FEH T
BBWI10-BBW 16 %53 137 ; 1 72 FG Rl 6% spS, 4R
Wy g B sp6. F3 FC AT /N Fspl0, xR
spll., H:CHE R spl13 5 Dep. Sal £ IFAH XK &,
B I T 2R 7 NN = - 2y Nl OB A G
BBW20-BBW24, BBW26. BBW29) ., It 4h, H
AR sp4 5 Cu, Chla B IFMKEK R, EES
i T BBWOS S5 0547 .

B EREE  F: BR LU [ — oK B bR
b 3, BBWOI ) NO;-N, PO,-P 5 Pb iifi /£ %%
JK BibRE, BBW02 5 BBW12 ) PO,-P i /2 — 2%
FR B AR, AT H W2 BT AR PR B T 4 ] X
FRAEL
2.3 fEETEAR A E 5T 4R

A SCERIEBE, 75 2% AN RK B F-IBI 3T
C =R AN B T Y A e A S ) B 8 B (| N A SRS
RGYIREAH Y 36 Mk bR, W 7RS4



w;, F:

"
[\S]
gr_
I

AT & X447 AR LD A LB R A S A BN

269

0.5 1

RDA2 (13.4%)

BBW24

o

BBW21 :
:BBW20

iBBW22

O:
BBW23™

GRIEERES (spl)

FERT /N T fh1(sp2)
SRR/ T f(sp3)
H AW (sp4)
TGN -62(sp5)
RW)F4% B (sp6)
Ly /INA fa(spT)
1 BRI 1 (sp8)
L% (sp9)

5 By /NA 1 (sp10)
HfR(spl1)

H R (sp12)

FE AR B (sp13)
fifl(sp14)

B (spl5)

£k (sp16)

K fi(spl7)
ey i (sp18)
553K WA R (sp19)
AL 15 8 (sp20)

LTAR P AR A (sp21)
HR BEADLAT 1 Fa (sp22)
REEHR(sp23)
/NEE i (sp24)

i SR A (sp25)
FIARIR IR 1 (sp26)
R i AT f0.(sp27)
4 H #fi(sp28)

HIE H5O0LI1 £ (sp29)

0.4 0
RDAL (25.1%)

04 08 1E#%(sp30)

TE: i S A B RN 28 BRI b 2R B S AR DGR, Tl [ )9 R HO

B3 AEEFRILBEEXSHERF RN

Fig. 3 Redundancy analysis (RDA) of fishes and environmental factors in the Northeastern Beibu Gulf
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Tab.4 Calculation of Pearson correlation for 10 candidate indicators
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Fig. 5 Evaluation results of F-IBI in the Northeastern Beibu Gulf
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Fig. 6 Correlation calculation between F-IBI and a-diversity as well as environmental factors
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