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Fish community structure in intertidal area of Acipenser sinensis Natural Reserve in Yan-
gtze River estuary. YANG Gang'’, HONG Qiao-qiao'”, ZHANG Tao', HOU Jun-li', ZHI
Yu-long'*, ZHUANG Ping', ZHANG Long-zhen'"* ('Key and Open Laboratory of Marine and
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Abstract; In order to understand the utilization of intertidal water area by fishes, an investigation
with fyke was conducted on the fish community structure in the intertidal area of Acipenser sinensis
Natural Reserve in Yangize River estuary in May, August and November 2010. A total of 28 fish
species belonging to 16 families and 10 orders were collected, among which, Lateolabrax macu-
lates , Liza haematocheila , and Cynoglossus gracilis were the dominant species. Cypriniformes had
the largest species number, followed by Perciformes. The fish communities could be classified in-
to 6 ecological groups, i. e. , estuarine species, marine stragglers, catadromous species, anadro-
mous species, marine migrants, and freshwater species, and the estuarine species and marine
migrants took up distinct advantage. Cluster analysis showed that there was a significant differ-
ence in the fish communities in autumn and in spring-summer, and L. haematocheila, L. macu-
lates , and Acanthogobius ommaturus contributed greatest to the seasonal difference. PCA indica-
ted that the fish communities in summer were mainly determined by marine migrants, while those
in autumn were mainly determined by estuarine species. The differences in the feeding and
growth of the juveniles of the marine migrants and estuarine fishes could be the main reason for
the significant seasonal difference in the fish communities in the study area.

Key words: Yangtze River estuary; community structure; ecological guilds; seasonal variation;
similarity analysis.

It AT (R ) BHIE 5T (201203065 ) AT 1 R A6 ARG X 001 ¥ T 7 5 00 K R I S /K S 2k 208 02 300 ) R A FE il A 5T
& BRI (2010CB429005 ) % B,
# # WINAEE E-mail . longzhen2885 @ hotmail. com
W E ., 2011-12-02 4252 i, 20120121



B WA AU AR [ SRR A DX () (R SRR 454

1195

TA] T A TR K el 0 28 B S A R AR B A
AR 22 ol B R e Vg T i £ 288 1) 0 220 T, IR 2
Tt 2509 & 4R 1H 3% B (Mclusky & Elliott, 2004 ) .
F 0 B0 K R Ak 1) A A R R AR
T TR LR S P B Btk Bk A B) A AT
HEE (Gibson, 1982 ; Beukema, 1992) . i A M,
T DX A T K o 22 F 0 2R g0 AT R AE 7 B LA
Nkt ECE B B 0T ( Gibson, 1982 ;van der Veer,
1986 ; Barletta et al. ,2003 ; Krumme ,2004) . {HJ& H
AN [R] 81 285 ) ) A ) AT I s RO |G 22
S, DAEC 0 SRRV AT ) ) 4 7K U R R Y
A2 43 A 4% Jj ( Brazner & Beals,1997)

1T A hox ) 1 D TR £ 2 R RIS E 2048
4 T AR A ( Gibson, 1982 ; Amara & Paul, 2003 ;
Krumme ,2004 ) , 1M [ Y T AEH R BF 5 2 5
HIE S 325 WP 2 B DA B W b 2 B 1 45 5 T I
(BRI A 1999 5 1 F-45, 2006 ; 3K i 45,2009 ; 5K
45,2009) , HA B WE ST 5 B (8] (i 2 T 7 45
Fa) e AR RS 25 ROBE |- B9 7284k (5K Aif , 2007 5 Jin et al. |
2007 ; PLAATHR A, 2011) o UL H HAEEG [ AR X
JIT A2k #) 0 )ef5 A, AN AN v A 4y £ 98] T 0 35
TR AR BRI 0 E B I, (R L2 2 A A0 2R Y
SHHE 4 i, S E B ol K 38 (R P45 2006
T WIAE 2008 ) o A SCHRAE 2010 478 720K 38 i) 4 )
PHA R, AT T HVE AR 5 SR O A D [ A
R ETE A, LA Rt TV 45 14 114 I 1] 70 A1 2
S, A T el (el S RO R E v 4 A0 b 2= A8 8l B
TR T fiff £0 2 6T (R 7K S ) F T, A (2 R
AR PR AP AT AT e R BERL A AR

1 #MREFZE

L1 W5 XIS SR AR s ]

RAE L TR O A R R AR IX
(121°59. 802'E,31°28. 417'N)) ()3l 1] 45 /K 45, , R
P EL A I, R 1200 m, MES 1.2 m, B H 2 em,
T2010 095 A (F) 8 H(H) .11 A (k) 17k
R o E s A A ) T AR IR BRCR
FEFRFEEEAT 24 b,

1.2 $dEabsg

AR 5 B R O R AR R ORS
BIZE 0.1 em AFIEHZE 0.01 g, N 7T LD
KT AR R A U AR 00 288 1 500 5 BR 2 A v
K 100 m® A9 £ B (ind - 100m™) 1 4= ¥ &

(g - 100m™), FIH Pinkas 25 (1971 ) 8 H A X 5
BEVEFREL IRT HE RETE LSRR

IRI = (N + W) xF x100%
X N W F 55 e — R R R B L
A 43 FRTRE X L A 8

R TSR A U VP AS f SR IR A AR IE R
Elliott 55:(2007 ) FY 52 S, 4B AT 1 o] a7 8. 28 53 0
T HE JE 2R (ES) VR DL B8 (MS) | I i
2 (CA) WL 828 (AN) | 3 00 30 £ 2
(MM) R KA (FW) 6 Fi Ak A J5HE
1.3 giitortr

2 R AT X s S5 A8 23 B B S, X SR R
KA T 7 MR fe (JRIZL FI5KGE R, 2003 ) , 4%
Je LT Bray-Curtis ARUEAS BOEE ST HEA 18] 1 55
DA 4 ( Bray & Curtis, 1957 ) . R SEHRE
(VP33R 09 53 28 05 i MR BE 1 2 4545 )% (non-
metric multidimensional scaling, MDS) B9 HE 5 7 16 3t
(7] G A )l £ 28 A RV S5 B R AT, O HL AR 36 01E
HARBHERTE . AR 2347 (analysis of simi-
larities , ANOSIM ) A5 35 7515 8] (¥ 22 57 . 35 1k ( R {H 3%
T 1, R 2H N REAS [R] (8 AR B /& A AT 20 18] A A
AR s R (453 0, 7R 20 N 5 41 a) AH RL Pk
). 18 af AU H 43 B (similarity percentages,
SIMPER ) 73 #7122 45 A8 AL A, 313556 R A 21 P9 A 0L
PEFIZH (B RH S DT R K AR IS | DA B 22 1 JORE
ARZE 5 B Y A, F A 3 83 23 B (principal
components analysis, PCA ) BRI 25 5 A= 2 2 1 41
Kbk,

PCA i1t Canoco 4. 5 FAF#EATIHE, HiAth £ 3
S AT A A Primer 5. 2( Clarke & Warwick ,2001 ) 44
eI
2 FERE5S

2.1 FEEA S F

2010 AF YT 1T A 5 SR AR 4 DX [ 4 4
JA A A0 25 28 B 43Sk )E T 10 H 16 BH(#E
1), MRS, #9% H ( Cypriniformes ) i %, 4
1%} 8 A, 5 MY 28. 57% ; L R #BIE H ( Perci-
formes) ,4 Bt 6 F, 5 EEHY 21. 43% , Hx 8 HFPZE
A1 ~3 8, INEE LFE, 9 B, & aFE
[ 40. 30% ; HYRARK R EEIE H (Mugiliformes ) |
H ( Pleuronectiformes) B H ( Clupeiformes ) I
H, 7505 B2 #4928, 38% .16. 81% 10. 76% Fil
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Table 1 Ecological guilds, index of relative importance, mean abundance, mean biomass, mean length, mean weight and
occurring frequency of intertidal fish in Yangtze River estuary

LS ARAKEE MMEE PRHEE SEEEYR PR FIRE . REUER
PTEHE%L (ind - 100m™2) (g - 100m™2) (cm) (g) (%)
rhAEES Acipenser sinensis LR N3 0.153 0. 023 11.728 37.500 506. 667 33.333
H AR 88 # Anguilla japonica o Y i 0.018 0. 008 4.244 54. 000 550. 000 11.111
ERET 8 Conger myriaster TR I 0. 006 0.008 0.703 45. 000 91. 120 11. 111
JI% Coilia ectenes WA 12.773 2. 662 115. 895 24. 800 56.321 88. 889
Al Ctenopharyngodon idellus oKtk 0.027 0.015 5.787 22.300 375. 000 11.111
H i Mylopharyngodon piceus K2 0.012 0. 008 2.539 24. 700 329. 000 11. 111
fify Parabramis pekinensis WK 0.073 0. 031 2.988 20. 800 108. 822 33.333
FRWEEN Culter ilishaeformis WK 0.010 0. 008 1.749 28. 100 226. 700 11. 111
#i& Hypophthalmichthys molitrix KM 5.882 0. 309 385.012 44.133 1062. 837 44. 444
 Aristichthys nobilis ok 1. 064 0. 039 97. 531 40. 475 3406. 667 33.333
Kt Saurogobio dumerili KM 0.550 0.193 6.731 16.533 47. 634 55.556
# Cyprinus auratus WK 2 0.322 0. 108 9.229 13. 600 120. 588 44. 444
S HE L Pelteobagrus nitidus oK M 0.031 0. 062 1.011 10. 975 16. 375 11. 111
KW Leiocassis longirostris T R 0. 199 0. 046 13.139 23.300 226.954 33.333
HAEEEY Arius sinensis TR 0. 040 0.023 2.807 16. 425 180. 950 22.222
#ifi Platycephalus indicus AR L 0. 004 0. 008 0. 138 14. 100 17. 850 11. 111
fi& Liza haematocheila WITER 52,394 6. 883 999. 610 23.700 296. 422 88. 889
i Mugil cephalus T 5 S 1. 848 0. 108 119. 527 40. 125 821.953 44. 444
L4 UFE Dk Eleutheronema rhadinum I 0.016 0. 031 0. 601 10. 500 19. 473 11. 111
FREAESS Lateolabrax maculatus T I A 67.907 8. 156 1122.222 23.167 332.138 100. 000
i Miichthys miiwy TR 0. 042 0.031 8.113 23. 850 262. 875 11. 111
WL HFRE AR Collichthys Tucidus TR 1. 121 0. 502 15. 861 12. 095 31.748 44. 444
BT M UF P& 1 Acanthogobius ommaturus ] 5E FE 4.193 1. 196 87.112 11.317 55.397 55.556
TRIHIR Sparus macrocephalus AR L 0.189 0.077 8.215 8. 900 84.959 33.333
H 4t Argyrosomus argentatus TR i 0. 004 0. 008 0.163 11. 000 21. 070 11. 111
AT Cynoglossus gracilis WIER 22,536 4.159 183. 853 21.733 39.172 100. 000
WSS ZR J5 8l Takifugu obscurus RT3 0. 024 0. 023 0. 426 7.433 23.798 22.222
B St Lagocephalus inermis TR L 0.025 0.015 5. 160 18. 600 334. 400 11. 111

2.87% ,Haas HEAFH 1%,

W IRIE KT 20 WRhE e Ry 0 S, DA 7 Ay
AT LR 3 R i IRTAEAMR 2 EAE 85 ( Late-
olabrax maculates ) 67.907 & ( Liza haematocheila )
52.394 FIZE A & 5 ( Cynoglossus gracilis ) 22. 536,
TR 11 S8 0 2R 100 it £ S AR AR /K Bk £ 2 e v vh
i B AL A
2.2 BEESSMMZET AR L

TEASBI 5 8 A i) sl 8] 3 Bl P, f0 2 Fh 28 450k R
TR, EEMESEE 424 F H
UCHHEZ 12 Fp RKBAUE 11 Ffl, = ATk
JE 5 AW R BE 5390 K 24,74 ind - 100m ™ ]
3212.09 g - 100m™, ZE P Z WA BRI, NE
JEHRF , B ZE(35.69 ind - 100m™) fe i, ik &
Z(31.88 ind - 100m™), & Z i K (6.64 ind -
100m ™) ; AW H 72 (6527. 31 g - 100m ™) i, Bk
Z5(2106. 01 g - 100m™) K, [AFEJEH 2 (1002. 96

g - 100m™) FfK,
B 1 T2 T R 45 LA 4 A A 2 Y
ZET oA B R O R AT RO,
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Fig.1 Temporal variation of the relative composition of

each ecological guild of intertidal fish in Yangtze River
estuary
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HUR R T £ 2 AR K fa 2 | RV £ 25 1
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LA 18.5 em,, SRFK TR BE W 0 5 T A 2=y,
15.95 ind - 100 m™, F AR, FHUH 0.49
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TE 49% WIAMUTE K- 2320 A (B A, A 4 A fh Bk
1Y 3 RS, Hoh R AT BT A A AR
ek . B HEIEHEFRITAEA, Hh R
AREN—K  BENAR R —FK (K 3), LI
PESE RO ZER X 2R 1T MDS HEFF (] 4)
stress A 0. 06, BLEH MDS K] 48 4 M Sz e 2= [A] 1)
ALK £ ( Clarke & Warwick ,2001) , HEFF & i — 4
SCRF T RS R X A B A4 ANOSIM
SHE,R = 0.568,P = 0.012, BEWI P41 2 i) 22 5
B,

SIMPER 73 M4 R 2 W], A | B ZH [] F- B4 S 14
o 53.32, A5 13 b 2 Al S B BUTTIRR R T
90% . A HAHNFEAUNEN 71.59,5 Bl fa 2L 2
FRTTHIR A I 90% 4% TR 3 e s BRI O 25 1K
ity 2 | [ A6 6 5 R Ol AF 5E £4 (Acanthogobius
ommaturus ) F1PE Sk ¥ 7 4 ( Collichthys lucidus) , B
AL AR UTE Jy 50. 09, 78 PR iy 185 ( Coilia
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Fig.2 Temporal variation in fish abundance and length for the dominant species
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*2 ABHARNBLUEFEEERIERFETEHE (BREHKE 0% L)
Table 2 Similarity in groups and dissimilarity between groups that attribute beyond 90 % in groups A or B

ik A IR ATE : 71,59 B 4 EMHBIPE . 50. 09 A-B 4P EIAHS M 53,32
FAALPE DUk AR &S AR EUES
& Liza haematocheila 16. 45 22.98 5.92 11.82 11.39 21.36
HE LSS Lateolabrax maculatus 16.10 22.49 9.81 19. 59 7.68 14. 40
BER MR s Acanthogobius ommaturus 9.73 13. 60 6. 67 12.52
JI5% Coilia ectenes 5.89 8.23 10. 52 21.00 4. 66 8.75
WL HFEEAR Collichthys lucidus 4.66 8.74
AERF Cynoglossus gracilis 18.29 25.55 15.74 31.42 3.62 6. 80
#i% Hypophthalmichthys molitrix 1. 62 3.23 1.93 3.62
K igf Saurogobio dumerili 2.59 5.17 1.90 3.56
AR Sparus macrocephalus 1.65 3.09
Y Cyprinus auratus 1.36 2.54
fiff Mugil cephalus 1.25 2.33
K Wi Leiocassis longirostris 0.69 1.30
i Aristichthys nobilis 0.67 1.25
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Fig.3 Bray-Curtis similarity cluster analysis on intertidal
fish abundance from three seasons in Yangtze River estuary
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Fig.4 MDS ordination plot on intertidal fish abundance
from three seasons in Yangtze River estuary
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i 2 2] 11 8 0 S 52 ) 5 20— 32 0 1
ZDTHRE N 37. 8% , F L2 B3] 11 5 J& fa S Fg v
Tt s (&15) o &5 3 A5 3 1k
3ANEHE, VLA, ZE 0 TR A2 200 i £
R )5 MR K TIAT L SR a2 BRI IE 47 AR S T
B R RARAR Y ] g S RS L
A IR K A T A UL A8 28 43 0 1 B 2 R Rk 2
R A —E R
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Fig.5 PCA based on fish abundance of ecological guilds
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3.1 CREEEEEE

KI5 PN £ ST S 11 22 3 B K R B
()RS /IN B HG o 3 R 2R T /N AE BB (Woot-
ton, 1990 ) , VR | =B A7 B FRAE Ty 16 FoRAE H 1
(Jump et al. ,2008 ) , VL H 2 PG PV ML IX fe K
YT L A IRR) A SRR R AR TR T
F 5 A G B (E 45,2006 ) , R R R L RE
P77 K 5 1 ) 26 3 H A T 11 (3K 7, 2007 ), BT AR
FEDT XA 53 1Y) #0208 o 248 20 Wik 31 G S g P H
ANTRLSRAE T 25 (A SR R ) A 1) 0 Rl A A 2 ]
AE SR E B9 1 ( Butcher et al. ,2005) , i1, %
JH B 6 9038 7 BB AR 0 DAk RS G 10 288, (R ] R
SXRAG I BE T VF .25 (Thiel et al. ,2003) , ASHF5E
SR FAR AL, v] At (el K S as A K E a2k
TR EBRH (2 em) |, Al BELRAL — 26/ #)
K (IEERPFNR AR ) | SR TR S el A 7K
O EREE N O, AR RN 2L i R H £
K B8 B 28R 2, B KT R i
] 2R 16 £ S DX R 0 /K 3 2R A B A, AR AT
Fa X R RRIE (5 SCR4,2003) , (HIZ TR %55
(2009 ) Xif 5% B AR e AN X BIL A (2005 ) X 5% BH b e £
S E AN NIOE R S R U S IASR L ES A
I SR T A 93 7K S8l B 42 30 K VT 11 Rl 3Kk, 7K
PR AZ BT MRS A K, B LAY B Fh 2R %,
EMNERE L MR ZESTE B A 4R ir A
P RIS B FEAR | AT DR R 0 i A6 [ 4%
P D ) (2 TR (R AE
3.2 JiEAR SRR LR

2010 AFXF RV H AR ] [ AR ORA DX (] 1Y)
P I LT 28 Pl AutE 6 FhA A, R
BB A, HARACE 5 Al CE R a2 AR TR
KA (O Fv) M2 (10 Fh) | Ui HA A 8kh
0] DU AT 1 A 1 2 7= B0 3 a8 J& 7K 38 ( Elliott
et al. ,2007 ;Franco et al. ,2008) , [F]F} U BHAR /G
AT DASE A3 W] 1 52 4 2270 A 2, HZ,
W R ZRA B AR S E R SR FEER
50.09% ) , T H N IRI B RS Fiml 1 J5 Fl
S IRIE 5 G a2 5 IR B WY 47. 34% (5 VeI i
1025 IRI A &5 & IRI(HAY 40.32% ) , 1 5 T HoAth b
F(F ) UL — B EAT T 0] DLSE 43 N e
IS A BEAL] , FLAE AR B L Ag o 4 B A

BRI XL AR A AR R AR 5 A
BRI A SR 2 A, S BRI 10 3 [ K s AR
PRI T — o TR R AR 1L, 2004—2006 4, K i
M Ry 2K IR B — P A (K5, 2009) |, T AEA
VR ARSI | i i Y IRT LAY £ 28 B IR H Y
0.32% ,C 2 B AR, 55KESE(2009) /14
e AH LA s i) %) - 24 1A K R 34 44 5 246 i 3
P34 32 BE A R B, M2 T VT 1 A Y
A7 A8 D DR X vl B R B T AR R R, R K
LA MAES RGES &E A (EF-%,2010) , 5K
52007 ) FIRIFFT A, 7T 101 BEAF 5 68 1 4l 97 Ml
SN Gy O FETE 1 O™ B IR 31X T RS T g i
) A R RITRRRERI 7E , DTG5 B80T K s fi I 348 b Aoz 1)
AR, R N BRIE LA R, R E ARG R AR
T AR SR TR A SR, T BT T K 38 B R A
— BB, iR &5 5 kA B

KA (2007 ) FIPEHTRAE (2011 ) HEM 47T 1740
[ R EER T Y, R KA 3 5 5
A SRS 4 A He , 1 HHL A 2 Fh kR 1 46
JEE URBE R, DRI 25 5 T A3 ‘B %y 2B 3 1Y) A
5i(Roy et al. ,2001) , ABFFEH B 3 T Hp
SR KSR AT 24,0 em, FHor i AR 65 5 B
Z TR KA A 18,0 em, 13X P12 1 2 H) 5
SMFEFEM 98.30% SR T IRK R, U 17.3
em, FJEHGIEIAR 77. 24% 1 H ARy ) Eh vk
MRS A BRI (R 1) sl a
TR R LA ok XS DL B 9T 25 R
—%,
3.3 R OISR ZE T AR AL

ARHFGE K B, VT R AR E [ AR P4 DX [y
RN EY 225, BTt 25050
Ay R RE o X s [ RO R 6 s ) RUBE R
U, X R] FRp 2 B VR V5 45 44 1) st 28 43 A e L
s2M 1Y) 34 5% [ F (Selleslagh et al. ,2009 ), [A] B}
Costa 55 (2007 ) i th , IR /K A28 Yt 23 5% Wl ¥i] 11 A= 4 1Y)
SYAT AL i LI PRI £ 2 E A5 5 5K
A (2011) A KT AR I 1 0 3 B 10 235 A8 Ak i
e dep 2 AR ZETF 4, 57K 0TI () 5k B 38 7 e, K
BRI ERE BT, 20K A2 KT R S iRk Y
M5 A, >R AR 3 [B) &k 3 AR 3l Y5 AR 1.01%0 ~
12. 67%0, ZE AL AR N > F > HF,
TREEAS FFE IR 12. 29 ~26. 35 C, =i fh#asohy
HE > F% > %F, mUbnT AfERr,8 A FFin, KT
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R B3 ES W

PR A B ] R RE S B, A A A T
T 2R 0 R NEF, K i Ve i &)y f0 76 =
BB 11 A Z 5, EREAR, 250 288E A
TRKIX A i el a2l BT DA /KR A |
ST I JeE 0 2 G R AC A T 2 A Vi T i £
KGR W TR RIS AR
LS,

X T F A ) £ 28 P AR B 2 BT 2 B 10K
WAk AR S FEEFAA B35, ANOSIM
GHTiE LB UE T X —4518, SIMPER 43 #7925 5
T L E G 3RS i T AR R R 2R Y 22 57 DT
BRI 3 Rl s, Horp, o [ 40 B 2 R (1 36 7
e e AR 11 H 2 B4E 1 A 7R 58 B A (22%o0
~26%0) W I DX AT B A6 77 1, AR R AT HE £
TG AT R ERK R E AW KRR, B
BB TR ] R K DOBAS (- 45,2006) o T AR 22
HAG /D i A7 A A T AR TR R AE B i/
AMEASRERE AT W30 Af TR A 2= = B SR I A o
K BB R DK R RS , ISCEE i
e AR B 5 Bk 2 22 50 AR T s 1o TR 7K DX 3000 e e
A mT O WAR I EAS gt i DL BRI
W, BRI 1 R FE A2 RHE 4—6 A7
FIT KB 72 B9 (R SF-48,2006) |, T UL B 2B iR
(2 S i, FE AR BRI A G, Bk a4
O IRAERII RIENEE, B DL B iR )
B, B A PR A0 A R RS T R R R
2B (55,2006 ), BK 2R 2 AR 4 K & E ]
[T R, X BT AR RS i iUk T 5 5
REVE 22 5%

AHFFEAN R T AR TR RN = B A B % R
HETE 21 22 S RS, T AA 22 R 0 4 32 1 A, )
FHA SFERERFEVELT PCA 2347, & B4 2= ] .
AW 2 S v B 2 A7 IR i £ 2 G R
T E Ja S AR IR AH ) . Gibson(1994) |
Meclushy Fl1 Elliott (2004 ) A, £ ] RE & & D 5E 4
oA BEE  EEE FEI O BRI T R
AR A Py A A & ), JF B GR BE 5 v A TTT
Tkt A £, 17 -5 90T 1 AH &P ) 7R XA B K
BT a4 2 & (Paterson & Whitfield ,2000)
JIT LA Z2 it 1 iR 40y £ A 53 28R s ik AT R TR
B KEZ GG, XA AR B BT
VT i £ 2 RT 11 7 R 0 2R RV T R TR 21 1)
e 7 | s B T KT 10 (Rt SR R VR i T

25t [ U I 1 AR 25 AR X A v 4 Al 1) e A B
A—ERE S, EZHITH C LR IRE H
HEFNER] R H AT A — 28408, & T
P £ R 58 ML 2 SR £ A9 AT 11 AR SR
TR TS RE S AR R T 5 A R ) B

[
% 3k

WROHAR, 38 BE, BTOF, 45 1999 RUTIT X il BE IR
Rt , WL BUR RS BT A BETE. o K™ R
6(5): 48-51.

XL, AR, Sk, AF. 2005, SEHALME SRR
YIZREMERIR. RILIBBE IR 5305, 14 (4) : 418
421.

PN, K P, BB, 4 2008, KT A 4] )
FOYILR R AR I P BLTAE S22, 19.(1) ;144 -
150.

WHE, BWE, O, 5 2011 B OBGGERIT AR
TELER. KR, 35(5) : 700-710.

ST, WEEAR, BRI, 4F. 2003. KV H LBV Y
TR ILARP . BIEAKT KRR, 12(3)
193-200.

ok . 2007, VLI H W STV B AR AR (B
YO0 . i AR R,

sk fir, RESE, BifdE. 2009 KT H R A2 RIS
M S Z R B, A ZREE, 17(1) : 76-81.

iV, F, XD M, AF. 2009, KT SRR £ 2K
TR ZREE. RS20, 28(10) ¢ 2056~
2062.

sk W, EOF, BB, 20110 KL ARE AR
PR JZ B B i 4 MR IE. A S, 31(6)
1687-1694.

Ji o 4r, 5kaERE. 2003, RBZ TS PRIMER (9754
JE R N HAE IR RE 75 AR S 2 rh g . 75 S 1 R
2#4%, 33(1) : 58-64.

JE P, B4, ARk, GF 20060 KT B, b
LA EOR R

B, BN ik, S 2010, KU A KR ARET L)
i 6 M ERATH AR EEREYES. AEFR,
30(20) ; 5544-5554.

Amara R, Paul C. 2003. Seasonal patterns in the fish and
epibenthic crustaceans community of an intertidal zone with
particular reference to the population dynamics of plaice
and brown shrimp. FEstuarine, Coastal and Shelf Science,
56 807-818.

Barletta M, Barletta-Bergan A, Saint-Paul U, et al. 2003. Sea-
sonal changes in density, biomass, and diversity of estuar-
ine fishes in tidal mangrove creeks of the lower Caeté Estu-
ary (northern Brazilian coast, east Amazon). Marine Ecol-
ogy Progress Series, 256 217-228.

Beukema JJ. 1992. Dynamics of juvenile shrimp Crangon
crangon in a tidal-flat nursery of the Wadden Sea after mild



B WA AU AR [ SRR A DX () (R SRR 454

1201

and cold winters. Marine Ecology Progress Series, 83: 157
-165.

Bray JR, Curtis JT. 1957. An ordination of the upland forest
communities of southern Wisconsin. Ecological Mono-
graphs , 27 325-349.

Brazner JC, Beals EW. 1997. Patterns in fish assemblages from
coastal wetland and beach habitats in Green Bay, Lake
Michigan; A multivariate analysis of abiotic and biotic forc-
ing factors. Canadian Journal of Fisheries and Aquatic Sci-
ences, 54. 1743-1761.

Butcher A, Mayer D, Smallwood D, et al. 2005. A comparison
of the relative efficiency of ring, fyke, fence nets and beam
trawling for estimating key fishery populations. Fisheries
Research, 73 . 311-321.

Clarke KR, Warwick RM. 2001. Changes in marine communi-
ties: An approach to statistical analysis and interpretation,
2nd Edition. PRIMER-E, Plymouth.

Costa MJ, Vasconcelos R, Costa JL, et al. 2007. River flow
influence on the fish community of the Tagus estuary ( Por-
tugal ). Hydrobiologia, 587 113-123.

Elliott M, Whitfield AK, Potter IC, et al. 2007. The guild
approach to categorizing estuarine fish assemblage: A glob-
al review. Fish and Fisheries, 8. 241-268.

Franco A, Elliott M, Franzoi P, et al. 2008. Life strategies of
fishes in FEuropean estuaries; The functional guild
approach. Marine Ecology Progress Series, 354. 219-228.

Gibson RN. 1982. Recent studies on the biology of intertidal
fishes. Oceanography and Marine Biology: An Annual
Review, 20 ;. 363-414.

Gibson RN. 1994. Impact of habitat quality and quantity on the

recruitment of juvenile flatfishes. Netherlands Journal of

Sea Research, 32. 191-206.

Jin BS, Fu CZ, Zhong JS, et al. 2007. Fish utilization of a salt
marsh intertidal creek in the Yangtze River estuary, China.
Estuarine, Coastal and Shelf Science, 73 . 844-852.

Jump CM, Duffy-Anderson JT, Mier KL. 2008. Comparison of
the Sameoto, Manta, and MARMAP neustonic ichthyo-

plankton samplers in the Gulf of Alaska. Fisheries

Research, 89, 222-229.

Krumme U. 2004. Patterns in tidal migration of fish in a Brazil-
ian mangrove channel as revealed by a split-beam echo-
sounder. Fisheries Research, 70: 1-15.

Mclusky DS, Elliott M. 2004. The Estuarine Ecosystem: Ecolo-
gy, Threats and Management (3rd edition). Oxford Uni-
versity Press, USA.

Paterson AW, Whitfield AK. 2000. Do shallow-water habitats
function as refugia for juvenile fishes. FEstuarine, Coastal
and Shelf Science, 51, 359-364.

Pinkas L, Oliphant MS, Iverson ILK. 1971. Food habits of
albacore, bluefin tuna and bonito in California waters. Fish
Bulletin, 152, 1-105.

Roy PS, Williams RJ, Jones AR, et al. 2001. Structure and
function of South-East Australian estuaries. FEstuarine,
Coastal and Shelf Science, 53 . 351-384.

Selleslagh J, Amara R, Laffargue P, et al. 2009. Fish composi-
tion and assemblage structure in three Eastern English
Channel macrotidal estuaries; A comparison with other
French estuaries. Estuarine, Coastal and Shelf Science,
81. 149-159.

Thiel R, Cabral H, Costa MJ. 2003. Composition, temporal
changes and ecological guild classification of the ichthyo-
faunas of large European estuaries: A comparison between
the Tagus ( Portugal ) and Elbe ( Germany). Journal of
Applied Ichthyology, 19 . 330-342.

van der Veer HW. 1986. Immigration, settlement, and density-
dependent mortality of a larval and early postlarval 0-group
plaice ( Pleuronectes platessa) population in the western
Wadden Sea. Marine Ecology Progress Series, 29. 223 —
236.

Wootton RJ. 1990. Ecology of Teleost Fishes. London: Chap-

man and Hall.

fEB®N WL 55,1987 454 Bi-L, EEFEI A4S
2EF5Y . E-mail; yanggang8708@ 163. com
RERE FRUT




