51 3
2020 5

Vol.51, No.3

OCEANOLOGIA ET LIMNOLOGIA SINICA May, 2020

310012)

2006 2009 2011 2013
, 256
251 261 343, (planktophagous group, P1)
(phytophagous group, Ph) (carnivorous group, C) (omnivorous group, O)
(detritivorous group, D) ,
, pH
Q958.1 doi: 10.11693/hyhz20191100238
(Bianchi et al, 2009)
(Chen et al, 1999) (Gaudéncio et al, 2007)
(Zhang et al, 2006.), (Andersen, 1995; , 2011)
, ( , 2009;
, 2012)
(Conlan et al, 2008)
* (973 ), 2010CB428903 ; ,2018YFD0900901 ;
JGl616 - LORCE, 14282 ;
, E-mail: 861908887@qq.com

No0.201505004-3 41706125

s s

:2019-11-30, : 2020-02-05

, E-mail: shoulu981@sio.org.cn



478 51

1 0.5mm , s 5%
1.1 , (DO) pH
, 6200km,
(924109m*) (486106t)
(Rabouille ef al, 2008) 13
2006 ( , 2013)
2009 2011 2013 908 ’ ’ 5
’ 8 ’ (planktophagous group, PI)
! (phytophagous group, Ph) (carnivorous group,
O (omnivorous group, O)
(detritivorous group, D)( , 2007; Navarro-
Barranco et al, 2013)
1.4
SPSS 19.0
(Kolmogorov-Smirnov test)
(Bartlett test) , ,
3 0=0.05 Cacono 5
120° 122° 124° E 126° (CCA)
1 2006—2013
Fig.1 Station deployment for survey in Changjiang (Yangtze)
River estuary and its adjacent waters from 2006 to 2013
12006 ; @:2009 ; C1:2011 ; A:2013
2.1
1.2 )
(GB/T 12763-2007) ( D,
(GB 17378-2007), 0.1m? Van (DO) pH
Veen s (P<0.05)
R1 2006 F% 2013 FRERFIMESH(THEANRES )N ERBEREZATEZSN
Tab.1 The interannual changes of regional environmental parameters investigated from 2006 to 2013
2006 2009 2011 2013 P
(°O) 21.1042.52 21.2743.53 17.50+3.47 25.704+2.34 0.00
33.21+£2.86 33.87+1.11 32.79£1.27 31.92+1.87 0.02
DO(mg/L) 3.75+0.98 4.09+1.08 5.10+£1.48 4.00+1.12 0.01
pH 8.09+0.09 8.18+0.28 8.06+0.07 7.99+0.07 0.00
(pmol/L) 13.39£7.10 20.41£15.56 12.914+5.44 9.01+4.09 0.00
(umol/L) 0.60+0.26 0.75+0.39 0.93+1.02 0.79+0.28 0.03
1 P<0.05
2.2 (Capitella capitata)
2006 31, (Heterospio sinica) ,

256 (Maldane sp.) , (Scapharca  sp.), (Acaudina
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molpadioides) (Ovalipes punctatus) 2009
23 251
(Atrina pectinata),
(Terebellide stroemii) (Cavolinia tridentata)
, (Scchizaster lacunosus)
, (Scapharca broughtonii)
(Atrina pectinata) 2011 22,
261 (Apionsoma
trichocephalus) (Dentalium octangulatum)
(Heteromastus filiforms) ,
(Acaudina molpadioides) (Molpadia sp.)
(Trypauchen vagina)
2013 22,
343 (Apionsoma trichocephalus)

, (Pseudopolydora sp.)
(Nucula paulula), (Trachypenaeus
CUrvirostris) ,
(Pseudopolydora sp.)

2.3
2006—2013 ,
( 2), 20006
174.19ind./m?, 2009 160.65ind./m?,
2011 378.64ind./m?, 2013
628.64ind./m?,
18.55ind./m’

, 55.00ind./m>

137.73ind./m?,
246.82ind./m?,

R2 2006 F—2013 FABEEANMNERENEES
EYMENERERRRATENHT
Tab.2 Density and biomass of macrobenthic functional
groups from 2006 to 2013

2006 2009 2011 2013 P

(ind./m?)
55.00 69.57 141.82 246.82 <0.01
74.84 4630 151.36 177.73 <0.01
25.00 11.09 47.73 65.00 0.0l
0.81 174 0.00 136 0.14
18.55 3196 37.73 137.73 <0.01
(g/m?)
133 17.63 17.63 1471 0.1
157 557 548 358  0.10
0.12 237 427 123 030
062 039 000 0.07 0.62
0.64 9.62 461 521  0.06

: P<0.05

2009

2011 2013 ,

2006 427g/m*, 2009
2011 35.58g/m*  32.00g/m?,
2013 24.79g/m*

2011 ,

2006
, 2011

, 2009
, 2013
2011
4.61g/m?,

, 2009 9.62g/m’

2013 5.21g/m’

24

>

33.55%,
16.84%  11.09%, ,
2) 2006—2013 ,

38.24%,

0.29%(

53.09%,

20.78%, 16.76%

B ]

, 8.26%  1.11%( 3) 2006
2013

. 31.08%

E}

59.35%,

, 36.73% 14.43%

27.04% 14.42%
2011
4.95%
14.47%,

5.96%
21.00%
13.34%, 2013

2006
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Fig.3 Percentage composition of biomass of macrobenthic
functional groups in the estuary from 2006 to 2013 >
( , 2019), ,
2.5 >
CCA ( 4, ) >
; pH ;
(NO;-N) (DO) (7)
, (2017) ,
2011 2015 ,
3
3.1 ,
31.08% 49.55% 55.12% 59.35%, ,
( 3.2
, 2013) , 2006—2013



3 : 481

, pH ,
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; pH
( , 2009)
(2015) 2011—2014 ,
( 5, , 2017),
, 2006—2009 s
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, , ( , 2010),
3.3 s >
CCA s 2011—2015
2 pH 9 b
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5
Fig. 5 Recorded red-tide events in the sea area adjacent to the estuary
( ,2017)
2000) ( , 1994)

(Norris et al, (Service et al, 1992) ,
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pH , , , 2010.
( . 2012) , 30(17):
4728—4740
, , , 2009.
,30(1): 242—247
, , , 2015.
,39(8): 1107—1121
( - 2015) ( , , , 2008.
, 2010), , 28(10):
4796—4804
, , , 2013,
4
,21(1): 3—10
2006—2013 R , s O, 2016.

; 2006—2009

B >

pH ,

, 2017.

48(6): 1178—1186
, , , 2009.
, 28(4): 366—370,
382
, 2011.
. , 42(03): 431—435
, , , 1994
, 16(3):
102—112
, , , 2012.
. , 34(3): 134—145
, 2007. :

, 2013.
, (02): 380—388
, 2019.

, 50(3):
563—578

. , 24(7): 802—810
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THE SUCCESSION OF MACROBENTHIC FUNCTIONAL GROUPS IN CHANGJIANG
RIVER ESTUARY AND ITS ADJACENT WATERS

HE Liu-Zhen, SHOU Lu, LIAO Yi-Bo, TANG Yan-Bin, LIU Qiang, LIU Qing-He,
CHEN Quan-zheng, GAO Ai-Gen

(Key Laboratory of Marine Ecosystem Dynamics, Second Institute of Oceanography, Ministry of Natural
Resources, Hangzhou 310012, China)

Abstract Marine surveys were conducted and samples collected on macrobenthic fauna composition and distribution
in the Changjiang (Yangtze) River estuary and its adjacent waters in 2006, 2009, 2011, and 2013. The functional groups
were classified and their correlations with corresponding environmental factors were analyzed. The macrobenthic species
number of each calendar year was respectively 256, 251, 261, and 343, based on which five functional groups were
recognized, including planktophagous, phytophagous, carnivorous, omnivorous, and detritivorous. Results show that in the
study area, both average biomass and average biological density increased, and species of the benthic fauna tended to be
miniaturized. The carnivorous functional group dominated, the planktophagous functional group increased rapidly, and the
phytophagous functional group remained small in proportion. Among the environmental factors, dissolved oxygen, nitrate,
pH, and temperature had a great influence on the biological density of functional groups.

Key words Changjiang (Yangtze) River estuary; macrobenthic; functional group; interannual variability;
environmental factors



