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Abstract: The Pearl River Estuary is the largest estuary in Guangdong Province, and plays an important role in China's estuar-
ine ecosystem. In order to explore the seasonal variation of macrobenthic community, we conducted four surveys in Pearl River
Estuary waters in summer 2020 (August), winter 2019 (December), spring 2021 (March) and autumn 2021 (October). The spe-
cies composition, biomass and diversity of the collected macrobenthic fauna were analyzed by multivariate statistical analysis. A
total of 138 benthic species were recorded. The number of macrobenthic species was higher in spring (45) than that in the other
three seasons. The highest density was observed in spring and the lowest in summer; the highest biomass was obsered in winter
and the lowest in autumn. Amphiopholis laevis was the dominant species in spring, summer and autumn. One-way analysis of
variance (ANOVA) shows that the changes of Margalef richness index (D), Shannon index (H') and Pielou evenness index (J')
were all significantly different in different seasons (P<0.05), and the Pearson correlation analysis shows that the diversity of mac-
robenthic fauna was significantly correlated with pH, suspended solids, chemical oxygen demand (COD) and other environ-
mental factors. The results indicate that the seasonal variation of macrobenthic community results from the combined effect of

multiple environmental factors. Thus, it is necessary to strengthen the long-term monitoring and protection of biodiversity in

this area.
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Fig. 1 Sampling stations of macrobenthos in Pearl River Estuary
Note: C2 station is close to the shore, so the monitoring was carried out
during the high tide period.
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Table 1 Sampling stations of macrobenthos in Pearl River Estuary in different seasons
=1 RS DA
Season Sampling station
2= Spring Al. A2, A4, A6. A9, Al0. All, Al2. Al3, Al4. Al5
52 Summer Al, A2, A4, A6, A7, A9, AI0, All, Al2, Al3, Al4, Al5, Al7
#Z Autumn Al, A2, A4, A6. A9, A10. All. Al2. Al3, Al4. Al5. Al7
4-7% Winter Al, A2, A4, A6, A8, Al10, All, B2, B6, C1, C2, C5

) 2 HE . RS FE R S ) R, A Bk
(A17, B2, B6. Cl1, C2. C5) KRAEMHITHELLREE,
1.2 KBREEDIRE

FH 0.1 m? BYBAFRRR U R 7E [F] — 3l AT 2 1K
FAERAE, 1T 60 HITHMC, PIUCRFEFT S FE &
YER—88E, BREM AR 75% (KR
) 1) S E o B SC 3, PR S TR R
L HHECRIFR TR (0.001 g KF), BrREMAR
Hit 5 BT ISR RAE T AR R AT 45 2125 K AR
WS B B S A o
1.3 IMESHBNE

K. A4S (Dissolved oxygen, DO) ., pH
fb27 75 %38 (Chemical oxygen demand, COD) %53
Bi R B A AR B G T B, ISR
5 LA DLBEES ROK & R &R UK RS, KIR<
5m {UCRERZ BT 0.5 m) BIKEE; MKRENT
5~25m i, o WRZHFRZ, IKZEEEIE 2 m.
TEPEERRER (PO;T) SEHapnAR s (Vv M DA )
(GB 17378—2007 F11 GB 17378.4—2007) &,
1.4 BIESHT

KNGS RETE 1) Peilou Y2 FEFREL (J') .
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PEAEEL (H') B3R AN
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K Y RIERIE; f 3R i Mei A b i B

AT s pch 8 i FTE R sh ) S8 i T
Bl # Y>0.02, REEAZBIRAE R,

i8] SPSS 22.0 FAF 43 B A TIRIT 11 g 4 4>
Z= R AL Sh Y RE T Z AR BRI R 07 22 0 i
(One-way ANOVA) FIRK B AR S 0 #f v 22 AE 1
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Yrrb B 6 M, Hir, FFRERIL AR
2 FROCEFN, AL ERS (Potamocorbula
laevis) FICH AT WU BB (Amphiopholis laevis), 413
J& T AR YR 30 s B ZBRIT A 3 Fh
LHF, NEE"E (Typhlocarcinus nudus Stimp-
son) ., JEIH A EELE EE AN (Ophelina acuminate
Oersted), ZrilJE T3 . BE Sh YRI5 5
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Table 2 Seasonal distribution of group composition of macrobenthos in Pearl River Estuary
B ES k= K2
\ Spring Summer Autumn winter
Group Al e i e i e L i
Number of Number of Number of Number of
. Percentage/% . Percentage/% . Percentage/% . Percentage/%
species species species species
HIMIBI4 Cnidaria 0 0 0 0 0 0 1 3.22
W53 Annelida 20 44.44 9 39.13 15 53.57 7 22.58
W HZ 2% Echinodermata 2 4.44 1 434 2 7.14 1 3.22
R 3IW) Chordata 0 0 1 434 1 3.57 2 6.45
B Arthropoda 6 13.33 6 26.08 7 25 5 16.12
AIEE)Y) Nemertinea 1 2.22 1 434 0 0 1 3.22
RIRBIY) Mollusca 14 31.11 5 21.73 2 7.14 12 38.70
£ R FhY) Sipuncula 1 2.22 0 0 0 0 1 3.22
It B 24 Echiurida 1 2.22 0 0 1 3.57 1 3.22
A1 Total 45 100.00 23 100.00 28 100.00 31 100.00
3 HIOABEAEIDAEBMEABES
Table 3 Distribution of dominant species and dominance of macrobenthos in Pearl River Estuary
EEST] PeFidh L 2% Yt
Season Dominant species Dominance index Density/ (™m™) Biomass/ (g-m’z)
YIS Potamocorbula laevis 0.03 190 11.15
%7 Spring
AT B Amphiopholis laevis 0.02 30 2.96
BREE % Typhlocarcinus nudus 0.11 65 19.75
K2 Summer FEIF A Amphioplus laevis 0.05 40 10.65
FA 13U Ophelina acuminate 0.04 50 6.15
i B Notomastus latericeus 0.02 60 2.72
FkZE Autumn
AT B Amphiopholis laevis 0.02 30 1.71
475 Winter S R R AR ST Ampelisca brevicornis 0.03 45 2.4
K, IR S AR T RS R A 1 R B AR 700 | 300
St e BN R . AR S AR, HAR <‘E 600 | — W 250
BEEAER TR (0.05), EAPFHSBE S s | = I
P (3R 1) S 400 | 3
- 150 g
23 AYENHEEE £ 300} g
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Fig.2 Seasonal variation of total habitat density and total bio-
mass of macrobenthos in Pearl River Estuary
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KB EE (31.26 gm™); FARSIYIRIMIE B K00, SRWNE 3 Fin, £F, A6 H A12 3

YRR EESLERS, 0000 190 ~m™
183.56 gm 2, Aﬁﬁjtﬁ”f“*ﬁdl%zféﬁé%ﬁu

7, A1 5 A13 3607, A2 5 A4 uh{7 (] A AR EE 455
s A6 A12 Sl [R] Atk 457 [a] A A L RE 38EAIK

R4 HIORBEMEFMEZELHAEEZEMNENESTTEN
Table 4 Seasonal variation of habitat density and biomass of main groups of macrozoobenthos in Pearl River Estuary
B TiH s ES (/&S A7
Group Item Spring Summer Autumn Winter
WE BT Density/(1>m ) 265 175 300 95
I 8% Annelids
¥ Biomass/(g-m ) 8.35 14.20 8.43 5.85
WiE % Density/(1>m™) 70 40 45 10
i jz 2% Echinodermata
=¥y Biomass/(g'm ™) 5.08 10.65 31.26 1.95
WiE %% Density/(/1>m™) 45 110 80 105
8% Arthropoda
=¥y Biomass/(g-m™2) 36.90 36.75 9.52 22.05
WiE % B Density/(/1>m™) 190 30 20 105
ARSI Mollusca
=¥y Biomass/(g'm ™) 83.56 9.50 6.88 75.80
WiE %% Density/(/1>m™) 30 20 10 195
HAlZEHE Others
Wi Biomass/(grm ™) 6.02 2.00 0.35 158.25
77 Spring 2% Summer #ZFE Autumn 475 Winter
A6
Al5 A6 B2
e —
Al4 A4 A2
L A4
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Al
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Fig. 3 Cluster analysis of habitat density of macrobenthos in Pearl River Estuary in four seasons
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7, A7 5 A12 8500, A17. A10 5 Al14 51,
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C5. A2 5 B2 ulifvi ] (AR LR 55 5 o
24 KREEWEMSHEESHETL

PRI PSR R h ) 42275 H' . T D 24
R 5 PR, HM TR RES BRI, 4
B4 1.66+0.15 1 0.97+0.03; D A L IMAEHZ
(2.36+0.83), A2 J'Hfik (0.18+0.07), TFkZE H'ix
1% (0.29+0.16),

RS HILOKRBRMZY S HEEBETSH

Table 5 Seasonal distribution of macrobenthos diversity index in Pearl River Estuary

e Margalef F & JETE 4L Shannon-Wiener ZFEPEFE %L Pielou 157 BEFR4L
Season D H J
%7 Spring 2.36+0.83° 0.34+0.21° 0.18+0.07°
X 2% Summer 1.56+0.87° 1.62+0.90° 0.80+0.34°
k2 Autumn 1.51+0.82° 0.29+0.16° 0.21+0.08"
A2 Winter 1.47+0.81° 1.66+0.15° 0.97+0.03"
FE: PR RTFREFROR 22573 B3 (P<0.05),
Note: Different letters within the same column indicate significant differences (P<0.05).
2.5 AREBRMEWEESIMEEFREXE AN TEAOCYE (GR 6)
& AT AR S 2R (H' 3 e

D T 5 E R T Pearson AHICTE M4 5
N, KREEMIZhY) H'S pH 24K 8 35 1A 1k
(P<0.01), HEhEEN] & B IEAME, [F CcOD &
W B A (P<0.01), 5 PO BB IFAHRE
P, J'5 pH. PO 24k W2 IEAHCHE, 1 COD 2
el A SEE, SRR YR W IE A e E (P<
0.05); D SRR PO & B EMAHCH:, HihE

31 IRIAXRERMEEE ST LEHE
FEABIIT 4 MR Zh ) 198 A 45 2R R
BRI B Jo) 10 1 0 Dy s B e A e s, 45 2R I
7. MTLE I, A R R B4 R PR
h 2008 AELIK Ry ER i fH, P ARESE i T AR U I A0
UL Z BTSN, S8BT R LA st ) i) e S04

6 IOKRERMNMYT S HMEEH SR T EEBEX S

Table 6 Correlation analysis of macrozoobenthos diversity index and environmental factors in Pearl River Estuary

e BE e 4npe  Shannon-Wiener JO Peilou Margalef e ip.
K e R St fesin it B R i
##4E DO -0.621"
pH -0.693"  0.596"
E51F Salinity ~0.247 0.157  0.302"
Shannon-Wiener ZFEMEFEEL H' —0.093  —0.060  0.468™  0.344°
b2 4 i COD -0.297 0.170 —0.307" —0.044 —0.464"
Peilou B2 EEEHL T -0.139 0.043 0585  0.174 0.866" -0.538"
Margalef 3 & 454 D -0.332" 0026 0125 0527 0.336" 0.345" 0.115
Wt PO; 0206  —0253 0272 —0.301" 0.526" -0.515" 0.687" ~0.294"
BRI SS 0032  -0.226 0249 —0.365 0.197 —0.346 0.287 -0.193 0.536"

. *. P<0.05; **. P<0.01,
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Table 7 Comparison of results from this investigation and surrounding waters

A DX JHAEAT (] itk G 528 A E 3

Survey area Survey time Number of Species Density/({>-m ™) Biomass/(g'm) Source
ERYL I35, Pearl River Estuary 1980 4 228 26.1 [13]
ERYL.I1835% Pearl River Estuary 1991 4 96.6 26.99 [14]
ERVL 5T /K18 Lingding Waterway 1996 4= 27 55 19.95 [15]
BRI 1735, Pearl River Estuary 1998 4E 97 20.48 [16]
ERYT. {83} Pearl River Estuary 1999—2000 4 32 338.35 10.05  [17]
BRYT 13} Pearl River Estuary 2004 4F: 223 1435.16 31437 [14]
BRYT 13 Pearl River Estuary 2005 4F: 240 160.75 7626 [14]
ERYT 11784} Pearl River Estuary 2006 4F: 156 627.85 1457 [18]
ERYT 1935, Pearl River Estuary 2007 4 248 288.9 33.73 [14]
JEHFERYL T North Pearl River Estuary 2006—2007 4F- 225.67 593.4 9.16 (8]
PRYT B 32 1 W38, Hengqin Island 2008 4F: 33 236.3 1325 [19]
BRYT. LI PfELR Pearl River Estuary mudflat 2009 4F: 40 [20]
ERYL L[R]3 A< R 5B Southeast intertidal zone of Pearl River Estuary 2014 4F 52 269.3 129.61 [21]
BRIT/\K ¥ 1 Eight outlets of Pearl River 2015 4F: 67 336.5 2126 [22]
BRI %555 Pearl River Estuary 2019—2021 4E 138 482.5 133.19  AHIR
FV 125950, Daya Bay 1984—1985 4F 98 (23]
K757k Daya Bay 2004 4F: 79 [24]
K54k Daya Bay 1988—2015 4 155~621 4.95~17.25  [25]
K751k Daya Bay 2013 4 153 410 84.83  [25]

% ; {5 2004—2007 SEAHLL, PIRECD LT8R
B, X ATAER M T UTAE AR BRI FAR S B T 2 1
(4 2 W K Y R i 4 ), A5 izt Sal A A
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Fo T 2010 VUG, BEE FREEA SO R 4R A
IG5 G p Mg, BRVT FEER DO b T
FHXTRRE A, BRI MR & 1 AR S i A
BeRaE e,
FEERERAEY R, AT S % R
h 2008 AETAE LR B {A, KEEW S A=)
HEAWANT TS XA ERSE H T AR T A
ST ERVL R [FESR, AL A s G B A5
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2015 A A IR A o5 B T RRIVE N RO 1 IX 3k
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AR T AR A i RURL A TR0 RS P L
F DX T E G Y R AL s Y
HEAERRERIE B, BN T A S R AR
o[RBT RIS YN, AR E IR 159X
TR G AR , B DO WREERFR, KAYCHH
SRR IR, DTS BRI Sh PG 5
B R R A

AUWRELR IR, BRSNS LR ok
Yy ST R BRI, =LA R i ] e
el AEMS (Paratapes undulatus) FIHEFE IR
(Ruditapes philippinarum) 55, X ¥ 58 DAE G g
KPR RN E, FEMELEL R RDIES K
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