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Community structure of demersal fish in Nature Reserve of Acipenser sinensis in

Yangtze River estuary

ZHANG Tao', ZHUANG Ping" ", ZHANG Longzhen', HOU Junli', WANG Yunlong', LIU Jianyi', FENG

Guangpeng' , ZHAO Feng', LUO Minbo', LIU Jian®

1 Key and Open Laboratory of Marine and Estuarine Fisheries Resources and Ecology, Ministry of Agriculture of China, East China Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China

2 Superintendency Department of Shanghai Yangize Estuarine Nature Reserve for Chinese Sturgeon, Shanghai, 200092, China

Abstract; Chinese sturgeon, Acipenser sinensis, listed among the first class of protected animal in China, is an anadromous
fish, which as present understood, is distributed in the East China Sea, Yellow Sea and the main channel of the Yangtze
River. In autumn, larvae, after hatching in the upper reach of the Yangtze River, begin to swim downstream along the main
channel of Yangtze River. Juveniles gradually reach the Yangtze River estuary (hereafter abbreviated as YRE) from May to
June of the next year, in where juveniles spend almost 3 months on foraging and other physiological adaptation for entering
into the sea. The small-sized demersal fish in YRE are the main food resource for juveniles. So, it is very important to
understand the community structure and its variation feature of demersal fish in YRE for protecting this endangered species
effectively. We designed 15 sampling sites (Z1 —Z15) in the Nature Reserve of A. sinensis in YRE. The sampling sites
are located at 121°32.08'—122°11.65'E, 31°19.58'—31°38'N, where is the major foraging ground for juvenile Chinese
sturgeon. All the sample sites were divided into 3 sections based on the location in YRE and water salinity, i. e. South

Branch-North Channel (Z1 —Z3) with average salinity of 0.40, North Branch (Z4 —Z10) with average salinity of 20. 00

EETE A 948” B BY T H (2009-733 ) 5 [ 5 H SRR} 23 4 8 I H ( NSFC30490230, WP4-003 ) 5 EI%/\*' AT (AR ) BT 35
(200903048-07) ; LTI IT A AR 3 19 SR PR 47 IX L 5088 B 350 H 5 v o 9020 25 PERHIF B JIr SR A RHIF Al 45 9% & T 9% 4 9% Bh 3 H (2008 MO ;
2007M023) ; LT ARRA R R Z 51 R0 H (08391910300)

& B #1:2010-04-26 ; &1T HH1:2011-01-10
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and North Sha in the North Channel (Z11 —Z15) with average salinity of 1.21. Demersal fish were collected for analysis
from all the sampling sites by using bottom trawl every three month from August 2004 to May 2008. In this study, totally 42
fish species, belonging to 13 orders, 24 families and 39 genera were found in the survey area. The fish community includes
4 ecological types, i. e. , freshwater fishes (6 species), marine fishes (23 species), estuarine fishes (10 species) and
migratory fishes (3 species). The species composition and community structure of demersal fish were approached by using
the multivariate analysis software PRIMER, of which CLUSTER and MDS ( Non-metric multidimensional scaling) were
adopted. Fifteen sampling sites were separated into two groups (A and B). Group A was located in the South Branch-North
Channel and inshore waters of North Sha in the North Channel, with 20 species which give priority to freshwater and
estuarine fishes. Group B was located in the North Branch and offshore waters of North Sha in the North Channel with 39
species, mainly including estuarine and marine fishes. SIMPER ( Similarity Percentages) test and further ANOSIM
(Analysis of Similarities) test indicated significant seasonal changes in the community structure of demersal fish because of

influence from breeding and feeding migration of Collichthys lucidus and Coilia mystus.

Key Words: Yangtze River estuary; Natural Reserve of Acipenser sinensis; demersal fish; community structure; cluster

analysis
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Fig. 2 The spatial distribution of salinity in Nature Reserve of Acipenser sinensis in Yangtze River estuary
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w2, &9 FHI8 B 18 A, [ SR 42.86%  IRIKPEAZS 6 Flr PR SE 23 F W] L PEA62E 10 Fh, 00iE
PEAIE 3 B, IR KIBUR 2 2R R0 5 R =1 AL B MR EURZ (31 Fh) BRIk Z (27 Bl L &
F 2 MR I LA SRS 17 B, &R ECNTTZ 110 B,
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Bary-Curtisf Rl H5 % Bary-Curtis similarity

B3 KIORELBEARPE IS5 MK ESLEENERREL MDS HFE
Fig. 3 Cluster dendrogram and MDS ordination of demersal fish community among 15 sampling stations in Nature Reserve of Acipenser

sinensis in Yangtze River estuary
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KRR RIS E, WEI AT LU 15 SRl 67 W] 40 A WA 20 250 A 6 Dby, [ dd B s b s
By Z1—273 v, AR AL #E AL VD VT R MR 211 212 1 Z14 3l 72250 A b B b 3 el R i — /s midt
WALV 3 A3k 55 B — 25 LR 9 D ulif @ TR B, 482/ 724—710, LU KAk db b AN Y 713
A1 715 v, LA Bary-Curtis AHUPEFEECAFERE  XF 15 ASUEAL AR )2 AZEBEE I T T MDS - ZE 4341, 45 5L UL 1A
3, Hrsm 250N 0. 06 (0. 05<stress<0. 1) , YA BTS2 A MDS & BE4 I b fift B b A7 ] RO ARG 2R, ML 3
A LLA H,MDS HEFP B SRR T B SE 5,15 A Sl il 402k 2 A4, BIZH A Fn4l B, i ANOSIM #4740 8]
AHLEE ST, R=0.964 , P(level% )= 0.1% ,UtHHZH A FIZH B [A] 555 B 3%
2.4 ZRIGHHT

DA R0 = B TR A 45N 21 22 ) A A SRR S B A AR IR AR A (3% 1) T L, DUAE I AN AL
T (] B AR DL R A — B  FE R — AR 45 2T 22 (8], AR R 7T 22 (B] A AR R 558 oo s AN TRIAE 3 (R 45 225 2
(], AH ) 275 Z A] AR AR A s o 3 4% 281 22 B A 2 B R BT (1B 4 ) At EL AT 3k o 3 AN ) 440 114 [
— R Z A BRAME RN  FOCE R, 3 A BE St 11 AN n] B 853 S RS o 2006 442112008 44
T2 MRAEB NIRRT, R 9 DR RMSEHE 1T, ZELL Bary-Curtis AL T8 200 FEml 2 57 19 11 4>
AR JZ 2R IE MDS B (& 4) h, Z2 5 43 B i 2208 0. 12(0. 1<stress<0.2) , B I3 58] 1) MDS EIX}
fEREZE T RIMAIC R A —E NS HE L, N MDS HEFE EZ=0T R wdl T A4, B H ANOSIM i
AFLHRIARAPE /04T, R=0.754,P=0.018 , eI ZH T FiZH 1 )25 % B3,

®1 KIOPESARRIPRIKEELMEEMB LIS

Table 1 Similarity index of demersal fish species composition between seasons in Nature Reserve of Acipenser sinensis in Yangtze River estuary

I 5 JF Year | I#FF Yearll M4 Yearll
AR F7

Year Season S ZE X HE ES K = HF S hZE X7
Sum. Aut. Win. Spr. Sum. Aut. Win. Spr. Sum. Aut. Win.
[ 43 CES 47.03  25.80  26.37  29.49 12.06 10.75  26.95  27.87 10.20 6.86
Year | e 50.53 53.69  37.55  41.03  23.51 17.71  31.64  25.25  26.78 10.25
= 26.18  54.78 23.59  19.55  14.66  28.43  17.85  11.35  19.69 22.07
114 HE 45.91  35.39  19.94 37.35  33.62  13.52  61.44  33.40  34.69 14.77
Year Il "7 35.85  38.05  14.66  34.08 35.49  15.48  38.18  54.22  32.77 9.66
*Z 14.68  27.10  15.23  19.97  37.81 29.10  36.54  24.37  49.92 17.99
v 12,13 1590  31.13 12,09  17.20  34.61 20.30 6.63  15.58 44.40
M4EJE B 37.97  23.60 10.70  78.95  32.25  25.29 16.99 4.17  32.75 18.99
Yearlll H7 33.88  26.89  10.92  34.99  68.10  39.25  12.66  39.25 29.42 5.13
W 15.90  36.67  19.40  22.19  33.70  53.08  16.37  21.00  40.20 8.07

= 8.18 9.25  21.11 8.06 9.93  20.10  52.82  11.23 9.56  10.18

XL T IR AL R, B DA i

K PRIMER #4411 /) SIMPER Fl ANOSIM X 3 445 245 [M] ICJ2 (25 BEVE 45 i i 22 7 e B SRt 3%
W1,3 4F B2 A [A] 2= 19 [ AR DL PR A v, DA BE TR I 5 22 L - 58 Bk ZR A 28 Bary-Curtis AHBIVE$8 5053 51
83.73.37.70 .36.83 1 18. 16 , AN [HZ=45 ] 22 F M . & (R=0.627,P=0.003) , 4FEHZF AN B E(R=0.06,
P=0.323), [4FES T4 (R=0.204,P=0.200) A& [ 4 S5 M4 (R=0.296,P=0. 171) A& K2 2%
FER LS PRI 25 5% 2 T AR AN AR (R=-0. 208 ,P=0.829) ,

3 iFig
3.1 JRIZOERHEIE A 02 [ AR 4L

PAA KA TRV D RRR B B, H 2 R TTAR AR IS A2 A 52 ), 6 BE A B KO AR /K 3 ) 32 /K SO
AR R A0 2 X T] 1 A AR B et 5 B A o e, T K SRS 2 A0 2 K BT 4o 4 RS RTYL (1) Rk
PR RS /NT 5 (R AL KR, B FRFP A 6 B ( Pelteobagrus nitidus ) 5 (2 ) T F14E
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Fig. 4 Cluster dendrogram and MDS ordination of demersal fish community from 11 sampling seasons in Nature Reserve of Acipenser

sinensis in Yangtze River estuary
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