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Ecological characteristics of benthic diatoms, protozoa and meiobenthos in the

sediments of the Changjiang Estuary and East China Sea in spring
MENG Zhaocui, XU Kuidong *

Department of Marine Organism Taxonomy and Phylogeny , Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China

Abstract: Using the newly developed Ludox-QPS method, we investigated the community composition, abundance and
biomass, and distribution of benthic diatoms, ciliates and heterotrophic microflagellates ( HMF ) and meiobenthos in
combination with the analysis of benthic environmental variables at ten stations in the Changjiang ( Yangtze) Estuary and
East China Sea in April 2011. The benthic diatoms were dominant both in the abundance (5.92 x 10* ind/10 em®) and
biomass (83.29 pg C/10 ¢cm”) , followed by benthic ciliates ( abundance; 1036 ind/10 ¢cm®, biomass: 3.33 pg C/10 cm®)
and HMF (4451 ind/10 ¢m®, 2.51 pg C/10 ¢m’). The abundance of meiobenthos in the upper 8 em of sediments was
(1947 + 849) ind/10 em’® and the biomass was (49.01 = 22.05) pg C/10 ecm®’. Among the 11 meiobenthos groups
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identified, nematodes accounted for 90% of the total abundance and 37% of the total biomass. The biomass of benthic
diatoms was distinctly higher in the coastal region than that in the offshore area, while the distribution pattern of benthic
ciliates, HMF and meiobenthos was exactly opposite. On average 76% of diatoms and 80% of nematodes were distributed in
the 0—2 cm sediment layers, while the respective proportions were only 1% and 6% in the 5—8 cm layers. Statistical
analyses showed that the standing crops of benthic diatoms had significantly positive correlation with sediment chlorophyll-a
contents and weak positive correlation with bottom water temperature, and benthic protozoa and meiobenthos might be
structured by the interaction of multiple rather than single environmental variables. Our data indicate that the density of
benthic diatoms in the sediments was very high, about two orders magnitude higher per unit volume than that in the water
column of the Changjiang Estuary and East China Sea, where a great proportion of sediment chlorophyll a was contributed by
benthic diatoms. The benthic ciliate abundance in the upper 8 cm of sediments were 30 times higher and the biomass was 40
times higher than those in the water column of upper 30 m of the Changjiang Estuary and East China Sea. Although the
biomass of ciliates was lower than that of meiobenthos, their production was up to 3 times higher than that of meiobenthos.
The relative turnover rate of heterotrophic microflagellates might even be much higher due to their small size. The high
standing crops and production of benthic protozoa and meiobenthos indicate their important role in the ecosystem structure

and function of the Changjiang Estuary and East China Sea.

Key Words: microbenthos; meiobenthos; standing crops; distribution; changjiang estuary; east China Sea

AR A=) (microbenthos) &84 1% TUTARY R A AR N, #% 0.22 pm TENEAEEE B0 BT A P20 i R R A
FLRZOR AR N EREZEY) (meiobenthos) FEFE 0 e BEE IS 0.5 mm FLARAY MG, (H 8% 0.042 mm FLEE
WO (RIEIFFEIE ] 0.031 mm) FBHE 0 —RIEMA Y, © A MR WA S R G P AEE— 2R
TR AE S R G M B SL /N B I B b OB R GRS A ) e/ INRY I A Sl W A LR IS B0 A 7
WA — S8R T RERES SRR/ IN AR G A 4y P 30 K T 2 =2 IR 38 3k 52 24 10 78 35 O 3R, T R 7 Il i )
FH o v SR O o S R ek 3 PP e % T A AR AR I SR IR A S R G T IR
RV ek A S B 1) T B AR 00, e — SRV S W) ) AR 28 B S AR S ) 10 TR 5 5 A 2 ) 0k 200 o A
W F R A, WIRARZ /N S ) ) SRR R ; /N A A M) e 1 2 20 0 £ R DL 2l (A B
SER DR BT, SN A ) R T 2854 22 RS Jm R AR ) 702 Bl 2 NP AN ) I B e A A R
G A S | DT P42 B3 R) 3 52 i Y Y T O

AR E Y RGN 2R DR A, JU G T B A H 5 S W A ik i e 6o HL
it MU i A R s A R R . H RIS OB IR AR B , SR B A TR 2D BB, 1 B b [ ) X6 ol 2
JECHTG A )25 B I I SE 45/ | B AT ARy A AR o B 30 e i TR 2B B 00 S A o0 1 phy ot 3 3 3 ¥k
(RO A0 B Fose I 3h 0 1 A ik B o3 A R RS A3 HEA T TR A Meng %5 MR D4R GE T 35 i3l
I SR JEC G A ) 25 SRR I Ao S A 2SR o IR /N RO A ) R S 5 A DG 1 Bt 4K
SN AT A= 0 AR S 2R ST A B R B A SCIFSE i sh gt AR R AR | B
FAMERG LR ) (0B KT AR UT IR A B g A T

RUGATL T R 1L BRI VSl T A ol R SR A (R At 2 2R e R X, RKIVTAR IR IR R I A K B 1
M It A5 7K AT B 52T VL I SR ¥ Sl T AR S R G A 0 e A B9 R [ 58 R R 90 e e )
(973) JKERA LI —800, BTE TRV I SRR ik 8 27 B S/ MR HO AR IR
WA= R N G A ) (R TG 18 T2 AR W R o A R S S IR R T DG 2R | R i Sl B AN
AWt E I EEE RS AESVER it TR I AR R AR R R SRR X KB R A R
PEALELRITORE

http ; //www.ecologica.cn



214 FAR A RVT MR ZR N i AR Sl AN L JE A A ) ) A 25 A 6815

1 #MR57EE
L1 A S R R AR
2011 4F 4 A 6—25 H &S ERL A BeilFEpT S i« By =57 B EEMT 16 9737 K BEJH A5 L WU R R, X
KL O AR (29 °31 —31 °59 'N, 122 °23 '—125 °30 'E) 10 Nufifi (4 Wi L M N . PN) #47 TR
WA= R TR RS I TR A (181 1)
FIF 0.1 m* Bt Gray-Ohara £ 20 R U8 #8 7 B — 33N
uh R 3 AR SZIES DU RR Y FHNAE 9 2.3 em

F P S 28 S R A 8 om KASHE 7 A (BEBLIE .| L "
B—FRE3E , HEWFEL K2 E) #%0—2 cm 2—5 M1 M4
So
PN1 N1
u g PN2

em 5—8 em M7 )R, Hirpf 4 NENHE (F3AER

. e

LA B B MR, ISR 2% | "
BRI 4 CROERA TR [N '

55 53 9h 3 5B 09 R 40 2 45 96 A B 1148, X .
20 TR, T IUBUNIORIE HRE o BBt

z%%% a\ﬁ*ﬂﬁﬁ&@jﬁimﬂﬁgo 29(1)210 12IZ° 12‘30 12I4° 12‘5O 126°E
1.2 FERLIIHTIT 1 KT ARG R E

DU R LU i e 2R B RS 55 /NHEE B Fig.1 Sampling stations in the Changjiang Estuary and East
RV A= ) S N LA A M)A Ludox-QPS %% China Sea
7 AT T B R 1 e Ludox HS
40 5 FERR L 5.0 MU h SR BORAS I AR A i ) R 80 /8 s AR VR G (QPS) |, ARTS U S/ N JIC A
HIRAR YR A, BB T Nikon E801 B f#5E 100—1000 5 T, HRAEAH S SCHR BEARE XU/ INE AR AE Byt A7 2%
SERMTTE 202 Rk AT B 5 o e R AR IR IO A TR BN I A TR R R AR T AL

TR TN N AP A= 0 1) A e 3 3 ) A A DR N 55 A A W AR AR A R o s AT A B, DL g €/10
em’8 pg C/em’ TR, KGR IO KA ER AW T L ARSI T U R0 55 180 AR A R B AR 31 AR 07 179
B AR Y T — R REA LR 20 A ERAMA CHRAMAR R 20 AR  BOFHIME, %
TR/ N JECRPG A ) 10 45 S R AR R L 1) 2R 0K A D AR R S A R B i e 4l A i 22

TURRWIRLEE 73R T Cilas (940L) BUBOGRLEEAL#AT , TIRRYIM 48R a FILEEM 483 a FIH] Turner 11
DENCCRETHNE . A HLRA B LR M1 Vario TOC Cube ( Elementar, Germany) % , A HL5 & & N
MLRSR & e LA REL 1,724, SR EARPEVIRPIHET (80 °C,48 h) HiJa i M K148, AKIR K2R
FE BRI A BEATRER TR E 1L (CTD) BLAIE
1.3 Bdlageit ot

K H Surfer 8.0 i B Ko & A= W2 - JE A Wyt i AR BT . >R SPSS 15.0 Ge it i /Nl
JIEA A W) A R B SRR DR - AT AR OG0 A o SR B 25 00 A, SRR B 280 log (x+1) B AL AL 3L
FIH PRIMER 6 ( Plymouth Routines in Multivariate Ecological Research) #4401 %) Cluster 3 H71 45 W 5 i 51 £F
B S W b B T B A A RIS M BIOENV 37, RV o 353 PR 458 X AR AR ARUPE 36 B 5 A W B 7 45 4
(WA R SRR ) A ARAR DI RE B 22 [R] B A DG | R 5 A W v S A A DGR B i I PR B IR 4 6
2 #R
2.1 RKULE AR 2R 5 A1

WSS T AR B AL BK IRy (44 + 24) m, BEE B FE B IS K, K RE iR, fe il ab o0 3 15 1)
PN1 ¥ (13 m) , FeiRAb B R i) PN7 3 (100 m) o JEZKEEEF2 (11,9 £ 1.5) C (B L1 3) B
KR T N1 2 (13.8 °C) , ff/KIR T Lo 3 (9.5 C) o IRJZ/KIREEFHH(33.0 = 1.4) (B L1 k), H

http ; //www.ecologica.cn



6816 xR 3%

ARG K GRAARL , [RS8 R Aze 11 PNT s (3R BE e K (34.2) ,PN1 3R /N (29.8) , ULFPI2E
YA AR D B A0, B R 6—202 pm, TURRPIAHLEL & 2370 (0.52 £ 0.22) %, s A 1 BT PN1
Ui (1.03%) AR BLT L6 3 (0.27%) . FJZ2 em TIFYH4EE a &K (0.74 £ 0.55) pg/g TR
YT E, DY REMN SR a RN (2.47 = 1.43) pg/g UURY T8, W H MR (E 1 BT N1 o
(1.89 ng/g, 4.47 ng/g) , BARMEII WYL AT F T L1 35 (0.11 pg/g, 0.66 pg/g) (£ 1),

F1 KIORFEESHEMRELNRERTF

Table 1 Hydrographic and sediment environmental variables at the ten stations in the Changjiang Estuary and East China Sea

hfin K S K i Sk R WaEa  EEHRE a AU

Stations WD /m BWT /C BWS Md /pm Chl a /(pg/g) Pha/(png/g) OM/ %
L1 18 — — 40 0.11 0.66 0.31
L6 45 9.5 32.2 202 0.34 1.63 0.27
M1 25 11.4 32.5 185 0.68 0.78 0.46
M4 43 10.0 33.0 76 0.49 2.66 0.49
N1 51 13.8 33.8 93 1.89 4.64 0.51
N3 53 10.9 33.7 22 0.61 2.76 0.66
PN1 13 12.3 29.8 6 1.19 4.47 1.03
PN2 42 13.4 33.6 9 1.25 3.40 0.51
PN4 50 13.1 34.1 92 0.25 1.10 0.32
PN7 100 12.5 34.2 49 0.56 2.65 0.67

— AREIERH ; WD KIR Water depth; BWT: JIE/Z/K i Bottom water temperature; BWS; JiE/Z7/K 4R B Bottom water salinity; Md; YT H{E
Hi4E Median grain size of sediment ; Chla YU M 4% a Sediment chlorophyll a; Pha; JUEUI N 482 a Sediment phaeophytin a; OM: JLFHIA

HLIFE Sediment organic matter
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Fig.2 The abundance and biomass of benthic diatoms, ciliates and heterotrophic microflagellates in the upper 8 cm of sediments from the

ten stations in the Changjiang Estuary and East China Sea
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Fig.3 The abundance and biomass of meiobenthos and nematodes at the ten stations in the Changjiang Estuary and East China Sea
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Fig.5 Proportions of main benthic ciliate assemblages in abundance and biomass at the ten stations in the Changjiang Estuary and East
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