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Abstract: Using epifluorescence microscopy and the Ludox-QPS method, we investigated the community composition,
abundance , and biomass as well as distribution of microbenthos and meiobenthos in combination with the analysis of benthic
environmental variables at four stations off the Yangtze Estuary in the summer (July) and fall ( November) of 2010 and
2011, respectively. The abundances of bacteria (10° cells/cm’) | cyanobacteria ( 10° cells/e¢m’) , and phototrophic ( PNF,
10° cells/em’ ) and heterotrophic nanoflagellates ( HNF, 10°—10° cells/em’) were much higher than those of other
components in the upper 5 cm of sediments. The biomass partitioning indicates the primary importance of benthic bacteria
(19—24 pg C/cm’) , followed by PNF (13—31 pg C/cm’), HNF (5—44 pg C/cm’) , cyanobacteria (1—2 pg C/
em’) , meiobenthos (0.9—1 pg C/cm’) , ciliates (0.04—0.2 g C/cm’) | heterotrophic microflagellates ( HMF, 0.02—
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0.08 wg C/cm’), and diatoms (0.001—0.008 pg C/cm’). The standing crops of microbenthic and meiobenthic
assemblages, except of bacteria and cyanobacteria, were generally higher in 2011 than in 2010 and usually higher in the fall
than in the summer. About 84% of diatoms, 82% of ciliates, 65% of HMF, and 77% of meiobenthos were distributed in
the upper 2 c¢m of the sediments, whereas no distinct vertical distribution was observed for bacteria, cyanobacteria, PNF,
and HNF. The vertical distribution had little variation between the years and seasons. The estimated productivity of diatoms
ranged from 0.05 to 0.4 mg C m™> d™' and contributed only 0.01%—0.1% of the primary productivity. Thus, most of the
primary productivity was contributed by the pico- and nano-sized benthos. The estimated productivity of bacteria was 80—
101 mg C m™>d™", about 17%—21% of the primary productivity. The biomass of bacteria was nine to 18 times higher than
that of the meiobenthos, whereas the productivity was 30—61 times higher than that of the meiobenthos (2—3 mg C m™
d™"). The biomass of ciliates was much lower than that of the meiobenthos, while the ciliate productivity (3—23 mg C m™
d™) was one to 14 times higher than that of the meiobenthos. The relative metabolic rates indicate that benthic heterotrophic
nanoflagellates constitute the most important group in sediment respiration, accounting for 92.9%—99.1% of the estimated
combined metabolic rate of the microbenthic and meiobenthic consumers. Among the 166 identified ciliate species,
carnivorous ciliates constituted the primary feeding type in standing crops, followed by bacterivores, algivores, and
omnivores. Carnivorous ciliates contributed a relatively higher proportion of standing crops in the fall than in the summer,
whereas the contribution of bacterivorous ciliates was inverse. The abundance and biomass of the microbenthos as well as the
ciliate community structure based on species-abundance varied significantly between the years, while no significant
difference was observed for meiobenthos. Statistical analyses show that the distribution of microbenthos and meiobenthos in
the summer and fall was affected by multiple factors rather than a single environmental factor, and diluted water of the
Yangtze River did not show an obvious impact on the microbenthos and meiobenthos. BIOENV analysis indicates that in the
summer, the microbenthic abundance had the highest correlation with the chlorophyll a concentration and ciliate species-
abundance had the highest correlation with the combination of the bottom water temperature, chlorophyll @ concentration,
and organic matter content, while no correlation was found for meiobenthos. In the fall, the meiobenthic abundance had the
highest correlation with the median grain size of the sediments, while no correlation was found for the microbenthos and
ciliates. Comparative analyses between the microbenthic assemblages and corresponding ones in the upper pelagic waters

suggest that the microbenthos had numerical and functional importance in the study area.

Key Words: microbenthos; meiobenthos; abundance; biomass; distribution; East China Sea
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Fig.2 Benthic environmental variables at the stations CJ2-7 off the Yangtze Estuary
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Fig.3 The abundances of microbenthos and meiobenthos at the stations CJ2-7 off the Yangtze Estuary
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H(10x4) /em® (32+12) 4~/em® , AEHIE N (0.0079+0.0032) pg C/em’,(0.024+0.0091) pg C/cm’, M
CJ2 %3] CJ7 3 HMF 58 5 90 0 1 2 iy a3t (B 2011 FRZ= B WA, Hirh 2011 £k 2% CJ2 35F0 CJ5 4 HMF
FRE I T A (3, E 4),

ER)Z 0—8 em YL ,2010 401 2011 4R FL v rEE M FEE D0 (5£4) Nem® (24£7) 4/
em® ZEWEN (0.0010+£0.00076) g C/em® ,(0.0080+0.0032) wg C/em’®, BHAEFKZEFE K (425) Mem® .
(37£19) N/em® AN (0.0011£0.0015) pg C/em’ ,(0.0072+0.0033) pg C/em’, M CJ2 5] CJ7 ulifik
BRI m G R ES )5 2 RS E (K3, 4) . ABFsrh Ik iakie 7 J8 o F, fLik
REY A A1 (Pleurosigma) ZEJE#E ( Nitzschia) FIFHE#EE ( Navicula) o

FEFRZE 0—8 em UL 2010 4EH1 2011 AE R ZEK i 4F B R FEE 200 (5£3) N/em’ (7£4) 1/
em’  AEYIEEN (0.036+£0.010) pg C/em®, (0.059+0.047) wg C/em®, M4EFKZELRE R (5+3) Mem® (192
10) /em® ZEHRA (0.066+0.058) wg C/em®  (0.17£0.16) pg C/em®, M CJ2 353 CJ7 3% B Z=mf £ 5L
FEAR S 38 5, Bk R S PR iR AR A 3, BB 22 BRAE CJ5 U {5 2011 BKZE bl th BRAS vl R 4F B I
TmE(E 3, & 4),

AEREARE b, BRANPE | 5 AN P SR AR ) 45 2R R R AR Y 2200 2011 4R S T 2010 A, kR R
2011 AFRK AL 2010 4FERK TR 9 A% =578 4k b BRANTA 5 A0 P SMBOR AR W 25 25 F BE AR W i 2 kR
TR 2= FHod 2011 4EFKZE HMF B F R E R0 3 £5, 25T Bray-Curtis AR B AR P (OB AR A= 1 25 25 HE 1Y
FHEVAT CLUSTER RZEHHT, 45 R R W, 16 94.96% A U1 /K F 1, 2010 47 F0 2011 4F 4 H B —4, &
SIMPROF K502 HA R B3 25 5% (P=0.002) , HLIRIATIR 0 R AE—E , (EAS[R] 2215 [ RIAS [R] 067 (] 2 0 (.
EXRR,

2.3 /NRUJEEA AR F B A AR W e B KA A S s AR Ak

2010 4EA1 2011 FH ZERE 0—8 em YIFRYI T, 4wl /NG AE D 1 32 B2 20500k (21£13) A/em® (AH Y
F 1653 1~/10 em®) ((21+6) /em’(1692 /10 em®) ,AEHEHN (0.90+0.57) pg C/em’(72 pg C/10 em®) |
(1.48+0.46) pg C/cm’(118 pg C/10 em®) . 2011 AFE A Yt n 22 CI5 .Cl6 Wi Z £ Z , W
FERKZEFREE ] (20£17) A/em® (1617 /10 em?) (27£12) A/em®(2146 /10 em?) , AEWHEH (0.9320.94)
ng C/em’(75 wg C/10 em?) L (0.94£0.39) pg C/em®(75 pg C/10 em®) o M CJ2 353 CJ7 3k, 2010 4EF i S f%
I B B AR AE HBLAE €IS 3 SIEANTE] 2011 AF BB HTREAR A a3 e [ BE co2 o (3,81 4)

FESSE Y 11 A/ NBURAR A= Wi R A F L S X DL 38, HL A A e 34 55 /N RU A A6 ) — B, 72/
RUJEEATGAE 4 0 BT o 1) ERAGIBEAR T DK CI2 3531 CJ7 S B W REAR A 35 . 2010 4F R0 2011 45 B 245 k28 dL 2
AR (18+11) A~/em®(1461 4~/10 em®) ((18+7) /em’ (1469 4~/10 em®) AWK (0.54+0.35) pg C/
em®(43 pg C/10 em?) (0.39£0.30) wg C/em’(32 pg C/10 em®) . WAEFKZEFE N (18+16) 4~/cm’ (1466
/10 em®) (25+11) ~/em’ (1970 4~/10 em®) AW A (0.44£0.41) pg C/em’(35 pg C/10 em®) ((0.44+
0.29) pg C/em’(36 ng C/10 em®) . FKE/NARZE AL LB I, oA w AR b 22 2B S,

AN AT A 10 2% S 2 B RN AE W s AR B2 2R () AR AR AN R, 25 2011 4FEBK &5 T 2010 48 L i B 2K
JRKZEWS B T H 2R, SET Bray-Curtis AH U X5 /NG JECATG A= 1 45 R F 0% 2 B 647 R 2531 (CLUSTER) ,
g5 WR I W R4
2.4 GARSAUINBL A A P 0 AT

2010 45 F 2011 A5 POAT IR S F/IN U R AR A= 9 10 =5 B K A= 4y 1 Bl DO RR 0 R B8 T 8 I s 2> | 4 RN 2y
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AR BIAT, DIBRYIRIZE 0—2 em HANE 405  PNF HNF #9523 5 4 3 B0 50% .54% .51% |
54% ,2—5 cm 432 RS ZERBERCR0 9 5 45 H B 50% 46% 49% 46% . HMF I B 43248 bk iU e
B, )2 0—2 em 432 HAGE 5 BB 65% ,22% 53 A HE 2—S5 em, 13% 50 i 7F 5—8 cm 43)2, HEEEFIL B
HAAETE 0—2 em IR IZ M EE 5331 45 H BB 84% 1 82% , AN 4% W REBE A 5% B LT & A A 7F 5—
8 em 432, DUMLIRAS i )2 0—2 cm PUBMY) o AU £F B sUECE A9 728 Bl ELIERE TR 0—8 em VIR £4F & AL
FEMAE S, BERZE 0—2 em P AF B HUBCR OBVBCE I HLME CJ2,C)7 MR TR ZE, CJ5 . CJ6 BN T E
Z VUM AR YRR £ B DU )2 0—2 em (5 BEBUN T7%) |, 17% 53 A5 7E 2—5 em 432 AUH 6%
IARAE 5—8 em 732,
2.5 TAIRALINEL A A 0 A 7 ) FUE R AR

T2 S5 em PIBRY B T LR R o S BB 9L T BN 444—602 mg C m™ d7'; JEEAfE
A A AR EAE R 0.05—0.4 mg C m™> d™' AU SR F169 0.009%—0.09% , JEE A0 B# 4 4 7 1 ok 80—
101 mg C m™> d7" MY FRIHA = T8 17%—21% ; IRAGEF B U4 7= J1 8 3—23 mg C m™> d7' 5 /NS
A Wy RS2 A 7= oA 2—3 mg C m?2d’',

SRR RN S RSB BT R A RO, 5 R 86 AT o5 9 L B e = (72.4%—99.6% ) , LUk & /Nl
JEMIA ) (0.3%—27.0%) ,£F BHAL A 0.01%—0.7% (F 1), % 2010 4, 35805 d 0 5TRkAE 2011 40

BIEKR,

R1 FEHR FHFREERRNEIREEY EYE R RRS R8T STk

Table 1 The relative contribution of ciliates, heterotrophic flagellates and meiobenthos in biomass and metabolic rate

Z=75 Seasons H Yk Biomass * /% HBRC % Metabolic rate * /%
2010-07 1.3:78.4:20.3 0.3:92.9:6.8
2010-11 1.6:76.9 :21.5 0.3:93.0:6.6
2011-07 0.2:92.8:7.0 0.1:98.2:1.8
2011-11 0.7:96.3:2.9 0.1:99.1:0.8

# PR IRHEE M/ NRNAEY) ; TR 8 0—5 om UL A

2.6 AL B UK LSRR

AW IR AT B R 166 T, SR 14 94/0.40,83 J& . FAIEAY (Haptoria) FiRERZ (46 F) , Hak
JERAT 49 (Prostomatea, 34 ) JE£FIE4N ( Scuticociliatia, 26 #) & B4 (Hypotrichia, 14) F14% 5% 4K
(Karyorelictea, 13 By o B AAE T A AR i A S R A A S ,Eﬁ\ﬁ%ﬁ”ﬂzéw JEL N GBI,
W20 (Nassophorea) 55 2SI F EEA ALY i o5 LU OIAE 2 20 [ 2R AL AR K, 47 B TE AWK & uli i
K AR I AP F N 6—66 , S/ IME AR R AA 73 1 H BRAE 2011 4= RFFKFAY CI5 3, Margalef Z2HE P45 %L
N 2.3—12.1, Shannon-Wiener ZHEMEFRETE 1.58—3.48 Z [0, 45 ZHEMEFREL 2011 4E75 T 2010 4F Bk F 55 T
HZ,

WA AR S SCRR BN 27 6 SR it i B A LG8 KR A B VELT B 1R 74 Fh BB 69 b, BTk 15 7 0
PE 8 B, PEVELT B R T ERRT I ANRYER T S (Holophrya) SR S AZSRILE N ICRFNIE  FE 5 0—
8 em JURAWI R A E 5 B ERY 39%—54% , A=W b7 SAEYIER (19 36%—83% ; Ak A= E AN AR 1y i BT ol L
IR (FBE Y 529%—62% , A=Wt 68%—86%) o W EMELT TR FENHRLT U (Aspidisca) Ui bHUR
(Euplotes) MBI HUJ&E (Metacystis) M JE LA —LL8 1 H R H LR 33%—56% , AW i i 10%—61%;
R A B R AE R T O EE B8N (TR 329%—40% , AR S 9%—26%) , TR B EEE N
BbEGIAZH (Peritromus faurei) Ny A JE ( Zosterodasys) HIZSHE, B B HEE Y 5%—8% , =Wy 5 3%—
4% s RF B K (FBE b 3%—6% /Y (5 1%—5% ) . Z4 B ML T Hu = B R ) 8t BT o L 31 34 i
N HFEFEALE 0.4%—5% , A1 5 0.2%—2% s BKE=FHE & 19%—3% , AW 1%—3% (K15)
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Fig.5 Relative contribution of the four trophic types to ciliate abundance and biomass at the stations off the Yangtze Estuary

AR E , 7E 0—8 cm YIEMWIH, CJ6 3i7E 2011 4719 B 22 fAk 2 AR & PE4F B i 5 el 2, 16
2010 B B0 LA PELF B O e BR 2011 4R 2204 CJ2 351 2010 4FFK 1Y CJS 3 DL &P 4F B A Y &
JIF e L B8] 5 e A1, 3 PR i 87 8 A AT TR R o rh X DA TR B PR 21 SR o L B A . CIT i A5 AR 34 Sk A
It o5 Bl e, BT 5 el 2R (D 6)

TER)Z 2 em VIR R, BIAER SR B Al R 4 R, 47 B AL (OR) R 40 B H BIAF & 119 0.002%—0.08% , X}
Tk H IAE R TS RERA 3] 100% L) F (4509%—21969% ,2010 FkZ= CJ2 F12011 H Z= CJ5 wh ¥ ARAG 1 e A ik
ZFEM),

W Bk ORElE OZE

2010-07 2010-11
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w 40t 40 t
£
% 20 + 20 }
X
£z, =
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o
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g
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Fig.6 Relative contribution of the trophic types to ciliate biomass at the stations CJ2-7 off the Yangtze Estuary
XPOIFFE i 32 £ 6 HRF R S5 A JEAT CLUSTER R3E0Mr , JeAS b W) 4F B2 [W] = e i R e —2 . B 1
AR (One-Way ANOSIM) Z3Hrafi 2R o AR 22 R R TR 22 5, KT ulifi 22 5% AR IA 4 JEE(A] (Global
R=0.328, P=0.006) AR 255 AR Z=45 [ FIA R0 07 7] 0 B3 22 5%
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2.7 SHRVRUNBL A AR A SR SRR I R

Spearman Ao HT R B, 20T PNF £ B AR 2 HAHSC (P = 0.047) , FUKIREIEAE (P=0.021),
FEd EEMPERAAZRNAMEEKEER (P = 0.047) ,HNF Fl HMF FEX S5 %E a SEENMHLELR (P=
0.037, P = 0.047) ,PNF 1 HNF £EH5 B A S HEIEML (P = 0) MER Z2BREFMOASTELE D E
IEAHSE (P = 0.016, P = 0.001) ., BIOENV Z3#r KB, AR A Y IEVR 451 S48 R a ST ERAHE (R=
0.529, P=0.006) ; Hr 2F & RIS 4540 5 IR 2 KR AR o S RMA VRS ENHEGRME (R=0.414,
P=0.015)

FKZERT  HMF 35 AR 2 KIR 2 IEASE (P=0.014) 20 FE ALK a i AR SR 2 IEAHXE
# (P=0.019, P=0.005) , ¥ 40/& F B HUKIRZEAAHKE LR (P=0.019), S EEZIEMXELR (P=
0.042) , /INEUJECATG A W = B Ak U B SR S UAOE (P=0.023, P = 0.023) , BIOENV 231 HH , /Nl
JEH A Y RETE 4540 5 TP ERAR R A (R=0.668, P=0.004) ; (8 A AR M)t 7 25 F RN 2T 6 B BEVR 250 oK DL
B FAE

3 itig

3.1 ORI NRY A A ) 0 R R ) e

FEA YL T S AR T T 358, %o JECAV A 1 = B AR it R D . 2R 55 R T T A B A AR B9 R IR T
1 R AT SRS 20 BT 1) = B R 1094/ OB LA M AR T AR Y AR 2 S em UURY) 40 B 1 =
JEE SR AT AR FH T A0 A 50T CRR A 4 T 2 s Ot LA IR AR ISR B KT A X 3R AR
{10 0 TR = B s 12 T [R5 2009 4575 K Z JEC AV 440 T F B2 5 80fg B 0 DX S R At o e T HR AR, AR
MRS IR R 10°4 em® ) ARBIESE B R BT h A1 PR A P 40T =F B 8 3 MBS, i
I, BIEAER)ZE S om MITTEU P JEEWEAN B A BT S0 m K IR AOAR R AR 24 . b 20 B 28 DR b i 43 A
R, HTFGE X 3R AT 50 m, PR 240 R 7R 50 L eRE s £,

WAV R R A B RS R G b oA S B H EUD TR RS & 20 1 A= 25 A T
SNEABIFERI A 4 m (K X SGUR 3 40 B 9 E B R 10" —10°4/em® | W AR A5 0T 3 i 4
PR B R, R R AT R T A IX Sl K ARG W AN i, ELF- B 7K TR 6 40 m, RS G2 55 , AN R T 6 240 T 1) 3
B o 5 [l SR 5 285 AR AR A 5% I A A PR AR 1 T 2009 AR B R BE | 5 Rk 2 1 Bl 5 Sk et (1
TEF- M LA, MAh, SRR X BRSO L P ARG E W B R KV e
KRR Z AR FE A 10—10°4/mL7 M T b, ARBSE S0 (AR BT R ) Fh 3 40 B A e v 1—5 8K
R,

FEFIEAT | S IR M B A R 10°—10° 4/ em® | B E MR R RS ) ARAFIT 455 HA 2L,
B (10°—10°4~/cm®) B[] (48 o AW 5T T 4R (5O i 6 o = B RAE W i 5 [V U kR (F2 8
10°—10°4~/em’ , A 4—21 pg C/em’ )™M FIEFE IR IX & (FF 10°4/em®, Wi 19—41 pg C/
em® ) T P EEHET T HME 2 BEARR M G, T 25 AR Vi A L 20 T 6 SR A T 90 s, 45 /K2 S B 6 iy
B R 1074/ mL, AW 20 pg C/LM Atk A58 807 AR URUY) A R 6 R A K AR rp 77 U #E
B 3—4 DR AR YRR 3 DB, it BIEER)Z 5 em YRR I UG HE G HL Y
o o A5 i o B S ABOK AR TP i B

RIS R, e B dUE AN AR A i B AR S R e, ©F
WFoE 200, 7RI KA FP 20 B AT HNF =EJE FU(E 220 1000: 1, 761 U R P& 18 S Wi vh e Hr e — a8 IRk
AP A R FT R AR HNF SR HAE RTA 10°—10° 1, B s A2 R Al s A 7= )
IR ER R SR SRR, AT T 2010 4F 2 MR A HNF =E 5 L E RS0 100001,
1M 2011 4F 5 ZE Rk LUAE 2920 100: 1, FEXFPE LT HNF AT X0 4 5 0 B0A7 1227 A6 W S A 38 B R
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PV S HL AP 30T VS 28006 s 42 DX R 0 [B) 7 RS M B 38 1) = B 10°—10° 4/ em® 78203 3B RIF 9% ) 36
JZ 8 em YU AR RERE I R . FR R AT REAE T AT 98 B b A 1 S TV A 11 K i IR /K B 1] X
B KR RS B I BEAR S0 1O AL RE , REAE B3R OGRS I T REBEM AR, BN
b, AR Z A AR B URU Y v T 8 A B0 S L [ VS 4138 5 R TR e AR (10°4/1) m— s> |

Ivi) A A Bk 2 % B U8 B 2 X S R TR R AR I 27 B IEJE R 9—33 A/ em? , ZEW R 0.01—0.15 pg
C/em® 73 BT GRS AR 4 2 B, A T IR AR GE B9 10°—10° A/ mL B, AR 5% 45 SR W 2 A
% BRI O R R R E IR B AR FE R 3—4 DECRG ) Ik, IS B s 7 12000 S 2137 1 AR
DU HP 1% 4 e 50 W S B KA R VR AR B AU R, AN ST 250 A A B R X U A £
B HOGT R T LF- TG 5 ) (R RCAT ek 35 P 8 B s o B I

A FE TR I A DX/ INBY AT A= W ) 2 8 55 AR TR] Vi el & A Hi B 600, AR T IL B0 5 T r 300 R
YRR A Y IR AR LR R AT BRI S R P A 2B AR /N A g e T LA
MR Z RS EHENMETENLRRREOTETHEAYE . KA T A R AR R 00 /NG A= 1) % 25 Y
MERMEREABERES A RAGRNAET ENZR REOT A Y0 G2l OS2 bR 2R Py it 1 =4
ANHIGE 5 i A FRNT 2011 A7 AR KT 10 B AR 1 A 4R R P R) 5 i A > B SR

BN AR TTRRYIARTR  AEIR A 5507 0—5 em OB, SRR R/ IN Y AT A 0 45 S 75, 4 o 3= 2
(10"°4~/10 em®) \PNF (10°4~/10 em®) #EZ4HE (1074/10 em®) K& HNF (10"—10°4~/10 em®) 3z T H A
B, TEAEY S b T (973—1203 pg C/10 em®) i (50 28U /N AL R AT A= ) 8 A ) 3 1 20%—49% , PNF
(626—1546 pg C/10 ecm®) i B4 ) 24%—34% ,HNF (261—2186 pg C/10 em®) B AYEH 119%—
45% (P& 7) o SUTCRFN/INBY AR A ) A S AR W it BT o LU AG T 35, 200 BT 8 4 T R 3 T A 3808 B 2 v TRk
Z= HNF . HMF FI£FE U

WA ) b B 2R AR A B AR i R /N R AT A= 0 0 9—18 A%, A= J1 &5 ik 30—61 % ; Bk 2R IS AT 4
B AR /N AE I 15—16 15, 4272 1Rk 49—53 %5, 4P BHRRE AR EART/NYRAAEY)
BHE R AR E R 1—3 5, KE R EHERN 3—14 65 (B 7). SI/NEE Rl TMAE N, Y
TR, H R AR oty (8 B AT e RS B9 A AT A ORI R R &, S 32 886 e i o 109 be 491 e
1o, I T/ N A ), T R RS 2 00 23 A BA A GO AR/ IN Y AT A ) 5 2 AR 7 ) SORT ARG
W 23 A O TR RR B i 22 , (HE 2 N — M TR 375 1 AR X Bk

LA A=) B R BRA o i A7 0 OB RARE 3 bR TS 4 HAE IR B W) 9 5 RS RS
R EEAEH , L, KRR A AR 2 2R G0 10 4 TR 5 A1 N 20K RS RN 77 B A 28 R e & Akl 1R — A4
KB,
3.2 (HORRI/INEY IR AT AR ) () 2 AR Ak 55 PR R 1 C R

AF 5 3l 57 ) PR 58 PR ANZE il o7 () A A0 b 3 25 5, T ZEAR FE o I B R I i 2 25 5 o MRS, TR IR A= )
IR B R AE ) B AR AR BE T A A 0 3 25 57, /DR 2R ) & 2SI - R ZE W R DL S 28 22 5 1] €
T T P A RN R ST A A sl S RN ZE T TR AR A AN B3 . Geit oA B, S SR R/ N TR JECAT A= ) 45 2
TEE RT3 A (IR B K AR, B2 2K R — BB R i s me . FIr BRI A oy | iRk R 65
VA Ut 2 S T R R R A HLBURLEVA A SR, SR ] B R B IR A5 SRR K
T SRR a AU HLET & i 0 R 205 A 6 (H N BURE |, 5 5 2= ORGP A= 1) fe b DG 1) A5 TR A -
B atr i BRI/ N AT AR ) R T AL RN P RLAR A G

2011 4FH 2 CJ5,CJ6 SR & ik , AR AR T 3207 ATRESZ 3] TR I oh iRk B B2, vhik 7K #5
RMVEFRY L REFMEZBRTFEE R, ISR S ®IEMAC, HTREEEMEZBEMEMERTERK, K
I 2011 4F 5 Z /N AR ) F B2 RS S 2010 482 Z AR HAE D) &5 T 2010 4R 2% 2011 4F 5 & CJ5 o
PR R a FIA P B 4 S %, TER AR K, AU RAER RA S, il Ee 3802011 45
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Fig.7 The biomasses and productivities of microbenthos and meiobenthos in the surface 0—5 cm sediments

7% CJ5 b IREF T = FE AN SR AR 2 I K, CJ2 sl ik e, (H B 21 PNF #2070 AT R & A K
TTARRAT R K VRYD , ARV S0 T PNF A K, CI7 S 7E AR K 210 52 B B IS R AIs2 . (M4 E
A SCHERDY EREE T 33.5 RS Z B A TSR TK B RZ ) TR S T A AL, (L CJ7 S A SRR N AR
WA 2SR £ B RN AE i 220 4 AUl B ARAE, AT RE B Ry i R R T SR AN AR M i AR K X —
SR BT /NB AT A 0 = B R S HE RN ER B AR SCOC R SCRE . AN A W BV S5 4 S v DR
AHIE, DA CJ2 B CJ7 3 e U /N JRCATE A= v BT o G120 T R AT 0 B G I 2 R 52 Wi /N R0 JEC A6 A= 4y ) 2 2
K

FHEL 2010 4F,2011 4R 8 RIBAES RGN — B EDMIR R Z NI T KB RE &, 78 8 i 1F 2 2 2
KBRS EE 2 X358, . Condon 2505 7K B: 1 41 B8 HNF | 2F 6 Hu 28 500 1k A 0 A0 18] B B3 76 SR BR Sy < K B3R
(jelly loop) , 7KBE AR A KR 90 A 7 1 5 e o 2o b 5 A6 A B B e oA AL, BELLE 1 A BILAS ] B vy 5 R )
T, FEUES RGERETL I S P FMBURE, 01 ELKRE R A HILIT 22 0 2 5 A0 R 10 DT AR T T AR T R
TFANB A R AT, AR T A BR B9 2 KR X —ad B AT REMRRE T 2011 AF4% 2010 47 JiS 6 41 B 4 e ek >
X—E, StETERE TR CJ2 uhif7 2011 4FE 2 ZmF i 2T B g fir & He il s, i B, 2011 4EE 2= CJ6
S L T R S R S B, 5T A LA S L B A E S TIRERE . ARSI —
RN 2 2011 4F 5 SR8 SOV R AR A SRS R, R DUBU IR A S R G SR LR B &

Brigt . b ERb A B PR DTS T 2010—2011 4F Fp IR AR 2 B P it v 4R oK S8 , A VB2

AU T A T AU B R A AU 22 | TR I e A0 SRS B BEAT T 523 BR 5T 1 A9 I 2, 45 UL
i,
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