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Ecological characteristics of macrobenthic communities in Pearl River Estuary
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Abstract: Macrobenthic communities were investigated in Pearl River Estuary in summer and winter 2006. A total of 245
species of macrofauna were identified in the two cruises (153 species in summer, 157 species in winter) ,belonging to fish,
Echinodermata, Crustacea, Nemertea, Mollusca, Annelida ( Polychaeta and Oligochaeta) , Coelentera, Plathyhelminthes,
Sipuncula and Echiura. Polychaeta had the highest species number which included 140 species in the two cruises, with 91
species in summer and 93 species in winter, respectively. Apionsoma trichocephala, Parheteromastus sp. , Notomastus
latericeus, Cossurella dimorpha, Magelona sp., Sternaspis scutata, Aglaophamus jeffreysii, Paraprionspio pinnata,
Prionospio queenslandica and Amphioplus laevis are the main dominant species in the investigated area of Pearl River
Estuary. Apionsoma trichocephala was the most abundant species, distributing over the south and central area of Pearl River
Estuary. The average biomass and abundance of total macrofauna were 14. 313g/m” and 205. 3ind/m’ in summer, and
13.077g/m” and 168. 8 ind/m’ in winter, respectively. Species number, biomass and abundance increased from inside
Pearl River estuary to the open sea. CLUSTER analysis and multi-dimentional scaling ( MDS) analysis indicated that
macrobenthic communities were divided into three communities in summer, and five in winter. The biodiversity was the
lowest in north of Pearl River Estuary in summer and winter. ABC ( Abundance/biomass comparison curve) method was
used to determine the levels of disturbance that macrobenthic communities were under. Macrobenthic communities were

undisturbed in summer. The north stations of macrobenthic community I were under moderately disturbance in winter while
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other communities in winter were undisturbed. Pearl River freshwater input was the most important factor to influnce the
distribution of macrobenthic communities. Correlation analysis showed that salinity and macrobenthic species number and

biodiversity index (H', J' and D) were significantly positively correlated in summer and winter.

Key Words: Pearl River Estuary; macrobenthos; community; ecology
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Fig.1 Sketch map of sampling stations
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F1 HIOARBREEMMHLER(HF/LF)
Table 1 The species composition of macrobenthos in Pearl River Estuary ( Summer /Winter)

Fh 2 Species K 7% Summer A7 Winter HAZ47 Summer and Winter L4 Common Species
4112 Fish 8 6 11 3
T Bz 3h%) Echinodermata 4 15 17 2
H 5E5h%Y) Crustacea 28 26 45 9
AR B Mollusca 18 7 22 3
% F5 Polychaeta 91 93 140 44
H &2 Other groups 12 16 21 7
A3t Total 153 157 245 65

ZZEIPR R RA/LEY) 10 KIS (AE WL By ARy K kshy s (el 2+
KMEER) B RIE Y B R ZhY flis dsh ) 157 #, ZEBAEMEEZ (93 F) , 4 & SR EUY
59.2% . AZEBRILOACE A YR RED  BRIL O AMR B R EAE Y R R b TR A A YR R £, 5
BEPREZRAF,

2.2 fRBFN FERFE T

BRIL AR BYRARAE Y M LR E R AETTR LR 2, FENHF 71 T 2,

HZEEJHUK Rt (Apionsoma trichocephala) TR 25 1 X 55 — R, T2 3 BUAEBRIL O 3R AR 55,
FRER R I 5B 3 (Parheteromastus sp. ) 7P ARVE FEE), 32 H BUFEBRIL 1 AL AR A 38, %
IR R K, 5| B ( Notomastus latericeus ) 35 H BUFERR L. O B Bl BUEHAETE B ( Cossurella
dimorpha) T2 i MZEBRTL 1 PG R 5, 7R X SR DU R R . KTV E (Magelona sp. ) 7RG X 1) 731 ¥ F
BT BRI D RACE S FBER B . MBI HL (Sternaspis scutata) 322 H BUFEBRYL 1K) A #8070 94 B 358, 72
X BB R B . AR A & (Aglaophamus jeffreysii) 43 AR VI BI85, 2 i BUAEBR VL O A9 H &8 AT RS
#ho & ¢ HE G L (Paraprionspio pinnata) 3 % H BLAEBR L O Y Hh &% R B 78, Bt 22 HE 15 1 ( Prionospio
queenslandica) B IAEBRTL O HERFIR AR SEIE A5 RIS B (Amphioplus laevis ) 3% H} BUFEBKR L M 7 7R
X, HBURE R

e
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Fig.2 Distribution of main dominant species of macrobenthos in Pearl River Estuary (Summer /Winter)
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®2 FIOMKBH. EEMMEFH(EE/XF)

Table 2 Dominant species, main species and economy species in Pearl River Estuary ( Summer/Winter)

4 HZ X% A4 HZE X7
Name Summer Winter Name Summer Winter
(£ K) B4 Bregmaceros macclellandi + + RENEBIG T Aglaophamus jeffreysii * %
LA 48 Trypauchen vagina + + KR Lumbrineris longiforlia * *
LT R R A8 Odontamblyopus rubicundus + + U442 Bt Paralacydonia paradoxa * *
H [K3C & f4. Branchiostoma belcheri belcheri + - thA 4 di, Pseudopolydora sp. * -
J6¥E A5 g B2 Amphioplus laevis % * FIEABdE dt. Cossurella dimorpha * %
thI5 K42 Protankyra pseudo-digitata % * J538 1 Laonice cirrata * %
Wb )R Acaudina molpadioides - + &7 SHEYG . Paraprionspio pinnata * *
MK 57 45 W18 Neoxenophthalmus obscurus * * B+ 22 i1k it Prionospio queenslandica * *
VLS E % Typhlocarcinops canaliculata + + X4 1 Sigambra hamaokai * %
Wil S Y V> 4% Scalopidia spinosipes % * G443 B Sigambra bassi - %
TEHI| 1 iRl Oratosquilla inornata + - KFH:HBH Pilargis verrucosa pacific * -
PLIRGUR I, Clorida latreillei + - PhE s Tharyx sp. * %
H A2 AMF Callianassa japonica % * 2T R 9 4 1 Scoloplos rubra * %
6 S UF Alpheus distinguendus % * Jh38 L Aricidea sp. * -
Y UF Alpheus sp. % * KFUW A& Magelona sp. * %
B R Mabellarca consociata - + MBSy By Sternaspis scutata * *
YU W5 s Potamocorbula laevis * - fYFUG Ophelina acuminata * %
LI B Nassarius succinctus + + 24 53451 8. Heteromastus filiformis * *
TP B Glycera tesselata % * SHB 5| By Parheteromastus sp. * %
TGV B Glycera rouxii * * | s Notomastus latericeus * *
FATHWIV & Glycinde gurianovae % * AR s Terebellides stroemii * %
BLERAR W)Y % Nephthys oligobranchia - * AHHi Hy Paramphicteis angustifolia * *
BN BT Aglaophamus sinensis - * |2t Potamilla sp. * -
KI5 NG A Aglaophamus orientalis * * IREFEEiE 3t Eudistylia vancouveri ® -
WU N #5145 7% Aglaophamus dibranchis - * B3k FUA B i Apionsoma trichocephala * *

“x " HFD , FEZF Dominant species, main species, “ + ” Z ¥l economy species, “ — 7 A H Bl undetected

AZ B AU R B VA X5 — 0P, 2 B TR A i XA rh R AN R I, R Bt DU R %
Hio Bl R BIAEBRIL DR APl 5] B A Y BB, ZEBRTL O SN A o XUEALELES i 5
HBAEBRTL D AN PE R 3, 7E 1% K BB R B R . KPP RAENE X B0 A i FE ), BB BUEBRTL O Y
AR, AR B EE BRI O PR R A R E R AR IR X . ZRRAE &R RN AERILO KR . 7
SEAEN TEBRIL O BV B, IR B o B b 22 MO o S B IR BR VL 1 A0 o 0 2R B9 PR 20
o JIAE e R 3 B BUEBRTL 1 B AR
2.3 REVERMWAEY) AW B AR A

BB AR R AV P LYy 14.313 ¢/m® o BESHY T E i, 3. 833 ¢/m’, HI%E
YR, AW R 3.831 g/m’ ZBETFREYER 2.773 g/m’, RIKSHY T AW RN 1. 6768/
m’, EICFHAEYREN 1.903 ¢/m’ . HEREY (REHY 4083 B RS REERAEYE) FHEY
B4 2.200 g/m’ o REFLRIL O KRRARAEY £ YRV HE AL (E 3) o YR RARX AT AR X5
JEHE, PR A RAE(0. 1 ~ 1) g/m” Z[8], Hoeh Z04 ShARSRBI Wb A . 1o A 4 8 (00 TR 2 0 X i B 3, 9
o6 DX ) A AR R A W A (10 ~50) g/ m” Z [

AZEBRIL AR BRI A Y P 8 13,077 ¢/m® o B SH P39 B, 5. 618 g/m’, 238
W2, PR EY R 3.837 g/m’, RREi TR AY RN 1.284 g/m’ . ZBETFREYEN 1.692 g/m’,
KRS Y Y8 0.406 g/m* . HE A (RTESIY AT 304 B 3 2 B3 ¥y | i 3 4 Fn 35
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Fig.3 Distribution of biomass (g/m?) of macrobenthos in Pearl River Estuary (Summer /Winter)

2.4 KERHTE Y F RIS i

B BRI O KRB W A Y F N 205. 3 ind/m’, EEHBULELE N T, FHEREH 140.0 ind/
m’, FEHYTHERE R 21.2 ind/m’, BESHWTHERER 6.4 ind/m’, AW TFLEREN 5.0 ind/
m’, ISP RN 3.4 ind/m?, HERAN RIS G RSB TR A NS TR
32.8 ind/m?, B B BN B 25. 3 ind/m? . 75 X TR R A 4 25 - A K5 (T 4)
BRIT O RAL A5 BER G, 7210 ~ 50) ind/m? 2 8] , R #RWBR AT B2 915 BEHIZE 100 ind/mBA b, FE
BRIL I3 R RSN TS

B4 BRI ERRURANA: Y F BE (ind/m? ) W1 A0 ( 5/ 4 %)

Fig.4 Distribution of biomass (ind/m?)of macrobenthos in Pearl River Estuary ( Summer /Winter)

KPRV RBURWI A Y £ BEN 168. 8 ind/m*, EREHAMMWUL BRI E, FHEER 114.3 ind/
m’ . FEE P FEEN 13.4 ind/m’ . BESHYTPHEERI. 1 ind/m’ . BKIKZHYFHEER 1.7 ind/
m’ BIFFER 1.4 ind/m’ HEREY (RIBSHY ALY . EHshY . 2R shd s s s
RAEWE) FHFEED 30.2 ind/m®, K B REHY TR 25.0 ind/m” £ Zel X KB JRAT A4 9 F B 7
ARSI (F 4) o BRILAJEERFBERAR, 76 (10 ~50) ind/m® 2 [B] , AL EBAK 3 BE X AR XS R F /e BRIL
FZARR R — (25 ~50) ind/m” Z [B] MR FEEX, SRFRF, FmFEXMTHAESXOTEREE. $
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Fig.5 The cluster analysis and multi-dimentional scaling (MDS) analysis on macrobenthos
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AR B AP B, AR SRL BRAE ) Eh PE AE  BEE VR SV AR R -k W R, LT R A
g X R P 0, AL PSR R A R T SR AR WO
2.6 REURANAEYIREE Y S

BRI AR - B A5 51 (Shannon-Wiener) (H') FRR¥ S BEHEEL(J') MR FE EHRE(D) 2
BT, AATER K 3,

*3 XBEREEVHEEVSHEE(EF/AF)
Table 3 The macrobenthic community biodiversity ( Summer/Winter)

X Z Summer £ Z5 Winter
Y&/ S REH/ L PS5
Community/ Species H' J D Community/ Species H' J D
Sampling stations number Sampling stations number
By 1 Community [ 14 1.40 0.60 0.77 HA 1 Community I 26 1.88  0.88 1.11
701 6 2.15 0.83 1.16 701 5 1.87 0.80 1.00
702 4 1.21 0.60 0.73 703 2 1.00 1.00 0.33
703 1 0.00 0.00 0.00 704 14 3.19 0.84 2.34
705 5 2.25 0.97 1.18 705 2 1.00 1.00 0.43
707 8 2.34 0.78 1.46
BT Community II 31 1.80 0.72 1.05 %1 Community I 60 3.10 0.91 2.21
706 5 1.50 0.64 0.91 706 15 3.28 0.84 2.66
708 3 1.50 0.95 0.67 710 21 3.82 0.87 3.72
709 4 1.66 0.83 0.79 ZI11 5 2.00 0.86 0.85
710 7 1.88 0.67 1.32 712 13 3.35 0.90 2.47
711 6 2.05 0.79 1.25 713 11 3.42 0.99 2.44
712 1 0.00 0.00 0.00 Z14 7 2.45 0.87 1.47
713 9 2.92 0.92 1.70 715 9 3.10 0.98 1.70
714 9 2.93 0.93 1.78 718 11 3.38 0.98 2.35
B Community II 41 2.68 0.77 2.02
FEYA I Community I 129 3.33 0.82 2.98 708 7 2.75 0.98 1.63
707 14 3.19 0.84 2.67 709 18 3.21 0.77 2.83
715 11 2.37 0.68 1.76 716 12 2.96 0.83 2.20
716 10 2.64 0.80 1.69 720 11 1.80 0.52 1.58
717 24 4.24 0.93 3.82 721 11 2.67 0.77 1.88
718 20 3.69 0.85 3.39  BEfEINV  Community IV 84 3.19 0.82 2.87
719 17 3.86 0.95 2.99 717 23 4.01 0.89 3.89
720 8 2.31 0.77 1.35 719 5 2.13 0.92 1.13
721 10 2.60 0.78 1.32 722 11 2.80 0.81 2.13
722 27 3.93 0.83 3.85 723 24 3.87 0.84 4.01
723 21 3.88 0.88 3.79 725 23 3.05 0.67 3.48
724 16 3.67 0.92 3.11 726 12 2.50 0.70 2.09
725 16 2.40 0.60 2.64 727 16 3.12 0.78 2.64
726 13 2.64 0.71 2.32 728 20 4.03 0.93 3.57
727 27 3.82 0.80 4.43 BV Community V 16 2.76 0.91 1.75
728 33 4.21 0.83 5.16 724 11 3.19 0.92 2.22
729 18 3.84 0.92 3.35 729 6 2.32 0.90 1.28

RZ TR XACERRET 1 AP irReg R B/ T 2, AR b, Horp 203 s Al
Z11 3 FOREN | Rl s v AR SRR | s 47, AR R A B 2 . A F LT BRIL H JLH8
R 1 BB E BUR A, 0k (BR 204 3 ) PR He 0 s L TERVL D AN RER IV B K- I B i o BRTL
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Fig.6 ABC plots of macrobenthic communities
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2.8 REURMIAEY)SKG 8B B B

REVEAR A4 5 K B IR BEFNERBE () Pearson MISCHERITEE RILK 4. B RBYRWEY) FPIEF KB
INFERONFPIEE B B 5K IR R BERER BE B35 A5G s SE B S /KR AN ER BE (B 38 ARG s Fh I S B S AR K 5 AR
P& SRR GREEMER AR . ZFERBYRA A 0 A 5K TR IR BE A 3h B A SC PR 22 , (UFP 28 50 S
VeI & E S E BEM K,

F4 RERELMEFREERFHEIERY

Table 4 Pearson’s correlation coefficient between macrobenthos and environmental facter

P ] WERET LIPS £ 7S

Time Environmental facter ~ Species number ~ Abundance Biomass H 4 b

K 7% Summer JKIR Water depth 0.761** 0.346 0.095 0.670 ** 0.294 0.784 **
R Temperature -0.691** -0.403* -0.101 -0.625** -0.337 -0.708 **
B Salinity 0.761** 0.565** 0.143 0.742** 0.434* 0.764 **

47 Winter JKIR Water depth 0.165 -0.013 0.067 0.218 0.069 0.197
R Temperature 0.155 -0.019 0.138 0.218 0.105 0.196
EhBE Salinity 0.407* 0.161 0.148 0.567 ** 0.385* 0.471**

#* % P<0.01, % P<0.05

3 itig

KRB Y& BRSO R B, EEMA R X A B AP & B fh
B LI 26.5% A4 ZEEYRMFFRRIK, LFBXMEYREREZMHRILAONES, BARHE
WIFPRBEAR o BRI O R AR AL WU RETE R 0 25 2R 5 FA 5 16 55 DJB b 20 180 B A 2850 A1 5 J7 T X 3R VL = A W
POANFEA BT IR P R B 2 X G5 A — 30 o PRSP 925 1] 40 A N3850, o X 45 — I 3 B Sk LA
B AR VAR e X R R R R, ZE T O IR KB A IR AE I TEBR T O I 43 A AT BE A2 B3R
R

B ZLRITALT 3K, BRIL D AR M B A K, 2 A b B 28 (L Y L O (0. 858 ~34.298) , 71
B4 21. 336, b BE 1) F AR fL a3 B BRIL O N [ SME TS, 213 35 DAAGER BE/NF 20, Horp Z08 3 DAk Eh B
/NT 10,701 SR FERGE 00 AZRBRTLAL TG ZKH , BRYLIR KN BRTL I W38 10 6 BE S me 1 Bl AR X 480N, & 220
A B ARG R (20. 899 ~34.278) ,SF-¥{E 2 30. 620, 8 B 1)V T A2 fb e # ol B BRIL O N a1 S
BB AR I B/ NTF R ZE . AR AW 0 70 A XA X /N, &R BRTL O Y E BRI PR S Ao 18
TR B, 583 , 250 3 0t B 1 T LSRG B B 4A A 45 R — 3 . g KUK IR T T 4 A 52 B Bk
TLIRZK B2 B 8., £ Z 3RV B AR KR BEAR TI80K , £ A Bon/KiR BT A W mshg A& . EE:RK
AR IR B — PR T K , B ZRBRIL /KR B A N I AMERER. BRI 201 sKiRE A FHZER K, X 10C
PAL, TBRYL A AMY 228 S E A Z/KIR{UHZEZ 2°C o BRIL H K IR FIER BE 1 JRi 2 A8 £k 7T B £ 52 W K7 AR
AW RS ENE , A BRIL A N AE YR A T S TR . BRIL O APER I K IR A FE AR B E
ARIZETHIE B KR

B PSR RS X BRI O R M DU A AE A EAT T A B g™, BRI D i R B — = A
AiE, IR O N T SRR 23 A7, B TR O P RS RD 3 AR 1] S0 E AR VD RS B 2 A, B A LUOKS 1+ B
AP ARG T RIGURR Y o 3 ZESMERAELE LA BEEOIR 70 A AP RO YD BORS £ 1K . BRI RIS TR RHE R 3%
FEELRIVE A SER 28 O N ZBRID AR IRK M R . KRB A MR B EW R ME TR
23 [ A b SRS RAE BB —E AU

BRYL A K RYRAR A P BE AR ) B 5 1990 4F 8K 22 (72. 4 ind/m’ Fil 27. 81 g/m”) il 1991 447 (96. 6
ind/m’#126.99 g/m”) AL RA A Y EHBFK, BEEAE. FEMEYENFEHARMEL
A ARAK, 1990 AEAKZEFN 1991 4RFZRER 1A 3h 4 A= My 8 R = B ¥ f s, BRYL 0 KRR AR W B VR T P E B W
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BIRZFHER

ST AR LA, BR L O KB R AR 1) 3 B RAE W B /N T R 3 1987 4E 42 (754 ind/m* il 149. 37
g/m”) FIFkZE (415 ind/m’F1 97.73 g/m’) WHE LR, SHFEEE I EEMBHARMFA, ZBLR MRS
BRYT O R TR JRAT A= 49 F B A2k ) B /T 2006 4EBKZR (235. 5 ind/m” il 27. 66 g/m” )+ VT 11 S S5 e 25 45
SR BRYT O AR AR ) 2 BRI AR R S AR ER R VL O B MR, 1984 4R 2 (119 ind/m’ F127. 69 g/m”)
F%&Z(58 ind/m* 1 17.7 g/m’) JAZLERAI L Y BAR, 5w B FEEREY B ) 1 B4R,
FEUZER T, YRS N, SHETEXAR L, BRIT O R R R AT A ) A M BB, £
=
4 NG

BRIYL O E A TR % KB R AE ) 10 K126 245 Ff, ZBKMAH L (140 F) . HF3L3E
KRR 8 KT 153 i, ZBKFEHL (91 Fh) o XAFHKATRMAY 10 K12 157 #, 28K
B (93 F) o EEMAFWR AR, WK —HEF N B L FUAE H

B LRI R Yy Yy B AR B 2 510 14.313 g/m’ 1 205. 3 ind/m” , K ZetE Y RAERE
SEHE ST K 13.077 g/m’ F1168. 8 ind/m’,

HZZRIT O RRRMIAE YT RIS N 3 2ERE06 . 6 1 R 20k 3R BF AR B B 08 W 5 08 s 39K 11 S B8
B R B TSRS 1% T 6L B4R H-UUR LB 4G - 48]t A ZRBR VL 00 K TR JEEATG A= 4y T &l
G300 5 KBEE BEVE T LRI M K PV B -SLER S VD 25 s BEVE 11 5 T 05t - 22 S A0 oy -2 S 7 ol 5
7% T 23 SAE T SR -SUR BUASE s -K U BEVE IV B3k B R Hy -5 48] i -UUR $DLB 4 ol 5 BEVE V3 2 4 10 8-
s b Sk v

HEMAFRIT O AR SRR B, B2 TR X P i B g 1 A4 Y SRt 5
1§, HZRBRME YRS 250085, AT O EDRETE 1 AT rh & TR, Hfb X8 YR
ZIGRBER,

BRI 0 KT AT A 403 A 52 BR YDA K B0 B B, KBRS A R 2880 A B R B SRR 5L
$7 2 B phy 9T 1 A 1) S A e
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