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Analysis of the meiobenthic community in the Pearl River Estuary in summer
YUAN Qiaojun', MIAO Suying', LI Hengxiang”, YU Xiujuan®, TANG Ling’, YAN Yan™"

1 School of Life Sciences, Sun Yat-sen University, Guangzhou 510275, China

2 CAS Key Laboratory of Marine Bio-resources Sustainable Utilization, South China Sea Institute of Oceanology, Guangzhou 510301, China

Abstract; Meiofauna, a fundamental component of terrestrial and marine benthic ecosystems, form an integral element of
food webs and play a critical role in nutrient recycling. To clarify the composition and ecological roles of meiobenthic
communities within sediments of the Pearl River Estuary, Southern China, meiofauna composition, abundance, biomass
and distribution were reported together with abiotic parameters ( temperature and salinity of water, organic matter content
organic and particle size of sediment) based on samples conducted at 16 stations (from 22.10° N to 22.80°N, 113.50° E
to 114.00° E) in summer, 2010.

A total of 16 meiofaunal groups were identified in the whole sampling study. Free living marine nematodes were the
most dominant group, with an abundance of (115+115) ind. /10cm’, accounting for 62. 61% of the total meiofauna,
followed by Bivalvia larvae (22. 62% ), crustacean nauplii (5. 02% ), and harpacticoid copepods (3.28% ). The
remaining groups accounted for less than 2% of total meiofauna, and included Polychaeta, Nemerteana, Echiurida,
Ostracoda, Kinorhyncha, Oligochaeta, Turbellaria, Tanaidacea, Cnidaria, Acarina, Tardigrada and unidentified taxa. The
average abundance, biomass and production of the meiobenthos was (183+174) ind. /10cm®, (345+334) pg dwt/10cm’
and (310423008 ) g dwt/10cm’ respectively. Based on the meiobenthic biomass, the main dominant groups were bivalves
(50.57% of total meiobenthos biomass) , followed by nematodes (13.33% of total) and polychaetes (12.47% of total ).
Most meiobenthos (81.15% ) were found distributed in the 0—5 cm layer of sediment. Vertical distribution was different
for the dominant groups of the meiobenthos; bivalves and nematodes were in the 0—5 c¢m layer of sediment, most copepods

were in the 0—2 cm layer, and polychaetes were in the 2—5 c¢m layer. Analysis of abiotic parameters showed that the
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average organic matter content of the sediment was 6. 90% , which showed an increase from the west to the east of the
estuary, and from the upper reaches to the lower. The dominant sediment type was poor sorted silt-clay, representing
84.39% —97.29% of total sediment and with median diameter (MD®) from 6.56—7.18. This sediment type was found
throughout most areas of the estuary. In the top 8 cm of sediment, average Chl-a concentration was 0. 80 pg/g and the
average organic matter was 6.90% .

The correlation analysis between meiobenthos and abiotic parameters indicated that the abundance of meiobenthos
correlated positively with salinity, and negatively with temperature near the bottom, silt-clay content, median diameter
(MD®) and organic matter of sediment. The abundance of polychaetes and nematodes was also found to correlate negatively
with bottom water temperature and positively with water salinity. The results of hierarchical clustering and multidimensional
scaling (MDS) analysis of the sampling showed that all sites could be divided into three groups at the similarity level of
50% . The structure and diversity of the sampling sites were expressed using the Shannon-Wiener index, the Margalef index
and the dominance index. Values of the Shannon-Wiener index ranged from 0. 667—1. 653, while the dominance index
ranged 0.314—0. 784. The mean nematode/copepod-ratio ( N/C-ratio) showed an increasing trend from upper to lower

reaches and from west to east of the estuary, which could correspond to the organic pollution of the Pearl River Estuary.

Key Words: Pearl River Estuary; meiobenthos; abundance; biomass

PRI TR A = KW 1, Z Wi AR A L R R R 2 s 248 BEEERIT = MM A5 0 E
BRI, NG S AT Tl 5 YL 45 BRI 10 AR AR 2SR 8 4 o B R 7, (3% /K 38 ) A A5 R 85 )l A 1
FE AN SETE AR o /N R A Vi A S AR G R R B A R 0, R PR AR A R G I A 3 R IR
Bl B W L E AR 5 VR 0 A5 S AN A0 B B R A, T I Sk BRI e ) 3 S R A
FEBY S DAAEBRGE /N AR A B R A VRTS8 5 0.5 mm {HHE 0. 042 mm FLAZ W 575 45 B8 1 )5 AR 2h i, (HL iR 4F
K RN A= 23 e T BRE I E] 0. 031 mm , B A FOGEORE LS BRYT 1 i 78 B4 7 6 v e/ N R JEE A7 A )
WFFEAY N FRAE 0.031 mm % 0.063 mm Z 8] [ PR A SR/ NG A A4 S BT R 2
FER [ AT RIS, I 2 ) TR PR DR - ANk R | B 4 A% /N Y AT A ) 43 A 5 el F A
g0 REEE FE T AR i KT O AR e /N R R A A © AR AR IEAT T A SR M AT
TRV KU /INRY R A= 49 ¥ o 2R G 2 Ao

ARSCE IR T BRI KIS INRY AT AR M B SRR A R B AR R o A IR AR /NI A= )
KBRS Z M A EOCR USRI AR Be I R A | /K AR AR ISR W T e OR3P B Ll B e
FRF2E AR
1 Mel5h%

1.1 A KIS v

2010 4 8 JI X T3 [l g v L A R VL 1 7K 358 N TR P ATG A= P R RR W PR B R - 0647 T R RS TE 4
JiFf 22.10°—22. 80°N i 113.50°—114.00° E Z[AFAFE T 16 N (K 1),

1.2 FEACRERIHT

fEHRAE AN 0. 10 m® BHERY Gray-Ohara FHCRUEHR , RGO RAEVEAE 3 4, RAEUEL LU A i (3
#2100 m (A SE R  ShRABE A e, TR A FH A2 R 29 mm 1 5 25 20 i BOREAS | Bl LR B BURJE N 8
em FRERE 3 45 IO RER TR 9 0—2 em . 2—5 em 5—8 em FIAR 324 A 54 B o ke v /K I B 1Y
4% WSV T, 050 [ 8 IR IR AT, FH T/ INBRL ARG 25 S 4307 5 D3 ANAE TRl — SR VB HE S v, BEAILIR 3 R
5 em BYEHRE, B8 AT EAR R —20 C B ARAT , FHITEDTR WA B R 120 #r

AN JECATG A SRR 48 4% FRET Y4 ( Rose Bengal ) ¥J5] 448,24 h J5 i 500 wm F138 pm FLAE K i
VEZUR K 38 um FLAR T A B 1 A 0 AREICHR ( LudoxTM- 50, Sigma- Aldrich, HWE =1.15) g E L

http ; //www. ecologica. cn



5964 A E = 32 &

(1800 r, 10 min) , SR JEFEMEIIEE N HERBFEAT R 23008
TR INRYJRAT AR A B A R P AR B A
ANTFIZE BE B9 AR - 25 T 8 2 J] Jarion , Widbom Y J7 55
PO AP R P=9B 1T

ORI BRLEE A BILJE | 5 7K 38 55 PR3 IR 300 2 1
Z: 82007 A0 K 19 I R TR AR L YE ) (GB12763. 4—
2007) HEATAHTS K R R S K AR IR [H
FH CTD 5 A 72
1.3 BdEgeitsrtr

16 N REEN P PS P10 P12 P15 s #10 F
WE P, BRI S SRAERI e /D, o Bl (i AR /N
RURA Y 00T, [ surfer 8.0 ZKAFFN Excel 3K {14 22°

Q
N

W

. § ‘ == P16 bisy, F
I NURBAESE AR BEAG R [ 85 0 0
SR SR FH SPSS17. 0 B HEAT /N RCH A B 2 2200 e B e L 7 Y -
113.4° 113.6° 113.8° 114.0° 114.2°E
JE A R R T 4% BREE R T2 [ S 4
*ﬁ’ R X ) S 0 PR AT T & B9 PRIMER 5. 0 %% B 1 BRI Oskig/INBY R A 40 2 ik L

ﬁ: FH 3:—‘75 { j Z.IETJ E/‘J *ﬁ {u@ ﬁ:}’ )H:F, u & EE'E% E ;J:E 5;%( ( d) . ::ilg._lP6 jtall;l;r;i stations of meiobenthos in the Pearl River Estuary
WS A8 (J) EREPERREL(H ) R EHR R (L)
Mr, R HIZE 905 25 (CLUSTER ) FIHE B i 22 445 B (MDS) , BIOENV 5 34355 1 A= 4y 6 B4 A 2 432, 43 A B4 358 IR 1
YRR ARG
2 H#R
2.1 UiRWIREE
2.1.1 K JEJE KR R R B

PRIT A K B A 7K IR M 5. 79 m, fe RAKIR H BLAE P17, g 10. 15 m, Je/NKIRTE P4 s, Jy
3.10 m( & 2a) . IRJZKIEFIME R 29. 58 °C , AL JE HIFE 29. 18—30.98 °C (F 2b) , JiE)2 MK £6 AR R 4%
KT 3.61—27.97 Z (8], ZHH ] O _E B (a3 R BEsi 38 K3 (& 2¢)  JRIZMKIR S35
B R EMAE(P<0.01,r=-0.895)
2.1.2 VIR

TR 12 D YeFErh  DURRYPRLEE Al 73 )& 3 AL H— Rl + Boky b [ 288 (P1 ., P3 P4 P6 P9 |
P13 P14 P16 ufifir) , Hoby b+ kG - & R 5 (>84.39% ) , f i fHH 97.29% (P16 ) , v (B kA% 30 [l 7E
6. 56—7.18 2] ; Hi = b aib 11 257 (P2 H1 P8 ) , I Ry b+ 4G + & i (403 M 8. 74% F120.70% ) Iz
HERLAR (20500 1. 41 A1 2. 23) BARAR; H = A ab- M 04 £ T 287 (P7 F1 P11 ), By b+ 4 £ 53 51k
72.16% F164. 11% , 558 08 BRUL FK SR BTt AW 268 e i i 2% R B i i 8 f a4 (181 2d) |, TR e kA=
AW BRI P<0.01, r=0.741) Fab+45 - & (P<0.01, r=0.909) & BEF AL,
2.1.3 HHLE

JAA ORI A LR & B E, FI R 6.90% , fe i EAL T P3 ¥ (8.97% ), weARAE H BLAE P7 3
(4.92% ) . GEitsrHras R R AP & 5 T ERAR R bR b i 5 1 2 IR ARG,
2.1.4 MZE a(Chl-a)

DU P2 a & B0 20 AT FUA T 1 1 30 AT 1R 0 457 A9 8008 R T3] 11 e 3 i il 437 (181 2e) |, I
GFE a FHIEHEN0.80 pe/g, BARMEHITE P8 ufi, A 0. 14 pg/g, MEREK a 5 PER AR (P<0.05,r=
0.598) FKG L +B b5 i (P<0.05,r = 0.652) & WFIEAHL,

http ; //www. ecologica. cn



19 41 A SRV H KSR /N R AR A YR I 451 5965
23.20°N 23.20°N

23.00° 23.00°

22.80° 22.80°

22.60° 22.60°

22.40° 22.40°

22.20° 22.20°

22.00° 22.00°

23.20°N 23.20°N

23.00° 23.00°

22.80° 22.80°

22.60° 22.60°

22.40° 22.40°

22.20° 22.20°

22.00° 22.00°

23.20°N 23.20°N

23.00° 23.00°

22.80° 22.80°

22.60° 22.60°

22.40° 22.40°

22.20° 22.20°

22.00° 22.00° < M S 1 ~

113.4° 113.6° 113.8° 114.0° 114.2°E 113.4° 113.6° 113.8° 114.0° 114.2°E

B2 ERIAKERRMIKESE
Fig.2 The environmental parameters of sediment in the Pearl River Estuary
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DU LT R o B P ER AR b+ R R (R 2) B 5 E R B E IEMH L (P<0.05,r=
0.604) .

N AE M1 HE 0—8 em VUM 3 H 0 A T A — B0, o 4 TULRRMI 22 0—2 em AU/ A A2
Y 40.71% FETURRY TR 2—5 em BRI 5 40. 46%  FETTRIRZE 5—8 em FIAEY) &5 18.78% .,
AR R B R FE A RZE 0—2 em, B 45.90% ; Z B KM FEETHEF)Z 2—5 em( 5
43.24. % ) ; W5eR L B IERZE 0—2 em( [ 46.91% ) FIH)Z 2—5 em (/5 35.19% )

®1 RIOKSBNERBEMHFHEE EMENETE

Table 1 Average abundance, biomass and production of meiobenthos in the Pearl River Estuary

KB Community 2% Abundance A=y Biomass 274 Production
/(4~/10em?) /% /(pg THE/10em?) /% /(g THE/10cm?)
£k 11 Nematoda 115115 62.61 46+46 13.33 413417
G2 Bivalvia 4130 22.62 1742127 50.43 15701146
528411 Nauplii 95 5.02 1+0 0.30 95
B /£ Copepoda 6+5 3.62 1211 3.54 110100
% F Polychaeta 343 1.65 43+39 12.47 3874349
#] Ht Nemertina 243 1.33 811 2.35 73£103
It 12 Echiurida 2+2 1.10 30+29 8.82 274+268
ML Ostracoda 12 0.54 18+46 5.39 176419
B2 Kinorhyncha 1+1 0.52 242 0.59 1820
FEEK Oligochaeta 01 0.20 4x13 1.37 39£100
% 1 Turbellaria 01 0.20 12 0.38 12+21
JFIE 2K Tanaidacea 01 0.31 122 0.52 16=17
FIM BN Cnidaria 0+0 0.02 01 0.02 1+4
W 1% Echinodermata 0x1 0.10 143 0.36 11226
28 Halacaroidea 0=1 0.07 0=1 0.05 245
2752 Tardigrada 0=1 0.07 0=1 0.05 245
HE Others 0+0 0.02 01 0.02 1+4
H3t Total 1832172 100 345+334 100 310423008

F2 HIOKBNEKRBEENHNFENENESHINEEFHHEXES

Table 2 Correlations of the abundance/biomass of meiobenthos with the environmental parameters in the Pearl Rivr Estuary

IR AT A 4
" \ 1o e s

WEEHF Meiobenthos Zeit LIRS ZER MES
Envi al \ e T Nematoda Copepoda Polychaeta Bivalvia
Lnvironmenta, aramelers = B

P R Dt H )5 biomass A4 biomass B4 E biomass  AE#H biomass

Abundance Biomass

JKIE Depth of water -0.001 -0.087 0.050 0.026 0.172 -0.067
JIKIR Bottom water temperature -0.647 " -0.593* -0.626 " -0.152 -0.711 7" -0.089
JIEEh Bottom water salinity 0.615" 0.502 0.615* 0.038 0.652* 0.024
BHED K5 £ Silt+Clay -0.022 -0.062 0.014 -0.395 -0.138 -0.007
rP{Eki 12 Median diameter -0. 066 -0.072 -0.035 -0.414 -0.164 -0.015
H BB Organic matter -1.141 0.027 -0.118 -0.387 0.540 0.22
4% % a Chlorophyll a 0.228 -0.129 0.326 0.052 0.047 -0.297

x % FRWMEBE(P <0. 01), * FREE(P <0. 05)

2.3 /N P I A R K A A

/INEJECATG A= 0 11 S £ A a7 4 403 (345 £334) g T E/10 em® F1(3104£3008) pg T /10
em? MR K S 2 A5 1 B0 5 A A AR (S, A (R BLTE R W P14 o, SE X A i N
(601.36+151.42) pg TH/10 em® ; YR IIE P8 Hl P4 3 PRI LE W43 B (494.37£136.34) pg T-H/10
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WA= A2 e SRR 5 W TR OE (P<0. 05, r=-0.593) , B 5 HABFREE N T 1A AR 3 ek b
B A= 5 TR A B TR (P<0.05,r=-0.626) , 5IKEE 2 B E IEAE (P<0.05,r=0.615) , ZEX4Y)
5 E BN (P<0.01,r=-0.711) , 5JEEh & B 3 IFAHE (P<0.05,r=0.652) ,
2.4 /NRVRHEE YRR Z

S uli /NG AE )RR (S) (R E AR (D) WY EARE () SRR () ML %L
(N GUTEE RN 3, F & EREBCFYIE N 1. 352, e m i EE P7 Sl (1. 88) , Fe Ml f B AE P2 sfifif
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Fig.6 CLUSTER analysis of meiobenthos in Pearl River Estuary
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