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Abstract We applied various multivariate statistical methods to analyze data collected from fisheries-independent bottom
trawl surveys during 1997 to 2000 on the continental shelf 30 —200m of the East China Sea ECS . The multivariate
statistical analyses include cluster analysis non-metric multidimensional scaling NMDS SIMPER and BIO-ENV
analyses. Based on the analyses we identified spatial structures of fish communities and their relationships with
environmental variables. Fish communities were classified into the three groups offshore community in ECS mixture
community in ECS and outer edge community of continental shelf in ECS. Fish community structures changed along depth
gradients. Depth tended to be a limiting factor for the distribution of each fish species considered in this study. Currents
had different characteristics of temperature and salinity and influenced the distribution and migration of fishes and

subsequently spatial and temporal structuring of fish species compositions. The spatial structure and compositions of fish
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species in the outer edge community remained relatively stable over all seasons. However for the offshore and mixture
communities their boundaries disappeared in the summer but maintained in other seasons. There were only a few species
that were solely found in one community. The depth ranges of different fish species overlapped but biomass and presence/
absence of the species varied significantly along depth gradients. Different fish species tended to have different optimal
habitats. Moreover for a given fish species they might require different habitats in different stages of their life history.
Thus they might migrate within the continental shelf area to search optimal habitats. As a result classification of the three
communities should be considered relative and the boundary between fish communities could change with seasons. We

concluded that the determination of permanent geographic distribution area of fish community might not be possible.

Key Words continental shelf East China Sea ECS  fish communities spatial structures habitat and environmental
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1 83 6m Spring 1998-03-22 ~05-08 133
Summer 1999-06-18 ~08-13 119
836 24mm 78.2m Winter 2000-01-04 ~03-11 74
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Fig. 2 Charts of cluster analysis left and MDS ordination analysis right of the sampling stations in each seasons
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Fig. 3 Charts showing spatial patterns of fish communities on the continental shelf of ECS in each season
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Table 2

SIMPER

>5%

The indicator species contributing > 5% within communities from SIMPER analysis

Species

% Average similarity

49.77  39.16

45.81

65.03

36.62

41.11

38.40 30.00 27.15  32.45

36.46

1

I

Spring  Summer

Autumn

Winter

Spring

Autumn

Winter ~ Spring  Summer Autumn

Winter

Larimichthys polyactis
Harpadon nehereus
Pampus argenteus
Setipinna taty
fift Engraulis japonicus
fifi Erisphex pottii
Coilia mystus
Apogon lineatus
Pampus cinereus
Argyrosomus argentatus
Collichthys niveatus
Coilia ectenes
Eupleurogrammus muticus
Trichiurus japonicus
Acropoma japonicum
F Sphyraena pinguis
Psenopsis anomala
Benthosema pterotum
Champsodon capensis

9 Trachurus japonicus

18.83 5.14
15.75
15.82
12.43
10. 03
5.53

5.15

50. 11
8.38

13.18

7.46

Thamnaconus hypargyreus

% Caranx equula

Dentex tumifrons

Thamnaconus septemtrionalis

Synodus macrops
Lepidotrigla abyssalis

Zeus faber

Priacanthus macracanthus

Lepidotrigla guentheri

Upeneus quadrilineatus

Gastrophysus spadiceus

18.59
11.02
10. 36
5.59

6.59
6.23
6. 63

10. 87

20. 05
9.25

7.49

12. 11

7.64

6.4 5.95

26.33  27.97

20.69 12.34
9.89

9.25

5.81
6. 89

8.96

5.2

20. 04

11.55 5.12

6.78

9.78 8.44 10. 55
12. 49 9.55 8.88

10. 35 7.99 14.07

11. 42

6.99

6.98

5.87 14.72

6. 66 6.81

7.93

5.67

8.72

7.4

6.38
5.29

11. 37

6.38

5.01

2.4
BIOENV
r, =0.607

r.=0.648

r, =0.464

r, =0.352
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3 BIOENV I
Table 3 BIOENYV analysis giving the correlation rw between environmental and biological variables in each season
Item Spring Summer Autumn Winter
Single variable
Depth 0.607 * 0.464 " 0.616 " 0.651°
Bottom temperature 0.372 0.012 0.297 0.409
Bottom salinity 0.261 0.085 0.259 0.488
2 Double variables
Depth and bottom temperature 0.588 0.296 0.540 0.648
Depth and bottom salinity 0.505 0.352 0.541 0.631
Bottom temperature and bottom salinity 0.358 0.081 0.356 0.493
3 Three variables
Depth  bottom temperature and bottom salinity 0.520 0.264 0.516 0.638
* Maximum correlation denoted
2.4.1
4  ANOVA
p<0.001 LSR
p <0.001
2.4.2
4
I
ANOVA
p <0.001 p<0.05 LSR
p <0.001
p =0.805
p<0.001
4
Table 4 The environmental factors of fish communities in each season
Ttem Offsh()%'e community Mixture community Oule'r edge Commllmity of
in ECS ’ continental shelf in ECS
Depth m Spring 51.34 +14.98 82.21 +17.21 121.50 +22.90
Summer 69.62 +23.62 121.97 +21.44
Autumn 53.55+19.72 84.69 +20.13 127.72 £21.70
Winter 43.78 +7.24 79.92 +18.75 126.84 +17.23
Spring 12.30 £2.10 17.21 £2.61 17.09 £1.23
Bottom temperature  °C Summer 19.11 £3.59 17.13 +1.25
Autumn 22.32+1.86 20.45 £2.25 18.28 £2.30
Winter 13.44 £0.46 15.91 £1.42 17.78 £1.47
Spring 32.46 +0.87 33.43 +£0.77 33.93 +0.50
Bottom salinity Summer 33.77 £0.95 34.60 +0.08
Autumn 33.19 +0.88 34.13 £0.33 34.44 +0.30
Winter 32.50 £0.48 34.05 +£0.53 34.66 +0.09

http //www. ecologica. cn



4384

27

2.4.3
p<0.001 LSR
p<0.05

p <0.001 4

3.1
30 ~200m
120 ~200m
: 29°30’ ~33°00'N 122°30’ ~128°00'E
12 25°30" ~29°00’'N 120°30’ ~127°00'E
11
111
3.2
3.2.1
13
60m
60 ~110m 110m
3.2.2
3
2
73

3.2.3

22

http //www. ecologica. cn

3 ANOVA

4 120 ~1085m
3



11 4385
23
24
25
3.3
13 17 26
Spatial consistency
persistence
28 13
APU Assemblage Production
Unit  *
27
3
3
18
18
References
1 Zhu Y D Zhang C L. Cheng Q T. Fishes in the East China Sea. Beijing Science Press 1963. 1 —462.
2 Deng SM Xiong G Q Zhan H X. A study on the fish fauna of the outer edge of the continental shelf in the East China Sea. Scientific Reports of
the East China Sea Fisheries Research Institute 1982 15 1 —19.
3 The Ministry of Agriculture farming and fishery the fishery headquarters of the East China Sea Region. The fisheries resources survey and
divisions. Shanghai East China Normal University Press 1987. 207 —212.
4 Shen J] A Cheng Y H. A Study on the deep sea demersal fish communities and their structure in the East China Sea. Journal of Fisheries of China
1987 11 4 293 —306.
5 Jin X Xu B Tang Q. Fish assemblage structure in the East China Sea and southern Yellow Sea during autumn and spring. Journal of Fish
Biology 2003 62 1194 —1205.
6 Field ] G Clarke K R Warwick R M. A practical strategy for analysing multispecies distribution patterns. Marine Ecology Progress Series 1982
8 37—52.
7 Clarke K R Warwick R M. Change in marine communities an approach to statistical analysis and interpretation 2nd ed. . PRIMPER-E
Plymouth  2001.
8 Brazner ] C Beals E W. Patterns in fish assemblages from coastal wetland and beach habitats in Green Bay Lake Michigan A multivariate
analysis of abiotic and biotic forcing factors. Canadian Journal of Fisheries and Aquatic Sciences 1997 54 1743 —1761.
9 Khalaf M A Kochzius M. Changes in trophic community structure of shore fishes at an industrial site in the Gulf of Aqaba Red Sea. Marine

Ecology Progress Series 2002 239 287 —299.

http //www. ecologica. cn



4386 27

10
11

15
16

20
21

22

23

24
25

26

27

28

29

LiCX WangZ H Wang W L. Biostatistics 2nd ed. . Beijing Science Press 2001. 81 —90.

LiSF YanLP LiCS etal. The analysis of fish composition pattern in the northern East China Sea. Journal of Fisheries of China 2004 28
4 384 —392.

LiSF ChengJ H Yan L P. The spatial pattern of the fish assemblage structure in the mid-southern East China Sea. Acta Oceanologica Sinca

2005 25 3 1—09.

Colvocoresses ] A Musick J A. Species associations and community composition of middle Atlantic Bight continental shelf demersal fishes. Fishery

Bulletin 1984 82 2 295 —313.

Mahon R Brown S K Zwanenburg K C T et al. Assemblages and biogeography of demersal fishes of the east coast of North America. Canadian

Journal of Fisheries and Aquatic Sciences 1998 55 1704 —1738.

Bianchi G. Demersal assemblages of the continental shelf and upper slope of Angola. Marine Ecology Progress Series 1992 81 101 —120.

Jay C V. Distribution of bottom-trawl fish assemblages over the continental shelf and upper slope of the U.S. west coast 1977 —1992. Canadian

Journal of Fisheries and Aquatic Sciences 1996 53 1203 — 1225.

Gaertner ] C Chessel D Bertrand J. Stability of spatial structures of demersal assemblages a new approach. Aquatic Living Resources 1998

11 75 —85.

Connell S D Lincoln-Smith M P. Depth and the structure of assemblages of demersal fish experimental trawling along a temperate coast.

Estuarine Coastal and Shelf Science 1999 48 483 —495.

Tang Y X. Distributional features and seasonal variations of temperature fronts in the East China Sea. Oceanologia et Limnologia Sinica 1996 27
4 436 —444.

Ichikawa H Beardsley R C. The current system in the Yellow and East China Seas. Journal of Oceanography 2002 58 77 —92.

Lie H Cho C. Recent advances in understanding the circulation and hydrography of the East China Sea. Fisheries Oceanography 2002 11 6

318 —328.

Moranta ] Stefanescu C Massuti E et al. Fish community structure and depth related trends on the continental slopes of the Balearic Islands
Algerian Basin western Mediterranean . Marine Ecology Progress Series 1998 171 247 —259.

Garrison L P. Spatial and dietary overlap in the Georges Bank groundfish community. Canadian Journal of Fisheries and Aquatic Sciences 2000

57 1679 —1691.

Deng J Y Zhao C Y. Marine fishery biology. Beijing Agriculture Press 1991. 25 —27.

Jacob W McClatchie S Probert P K et al. Demersal fish assemblages off southern New Zealand in relation to depth and temperature. Deep-Sea

Research I 1998 45 2119 —2155.

Mahon R Smith R W. Demersal fish assemblages on the Scotian Shelf Northwest Atlantic Spatial distribution and persistence. Canadian Journal

of Fisheries and Aquatic Sciences 1989 46 Suppl. 1 134 —152.

Gomes M C Serrdo E Borges M F. Spatial patterns of groundfish assemblages on the continental shelf of Portugal. ICES Journal of Marine

Science 2001 58 633 —647.

Labropoulou M Papaconstantinou C. Community structure and diversity of demersal fish assemblages the role of fishery. Scientia Marina 2004

68 Suppl. 1 215 —216.

Tyler AV Gabriel W L Overholiz W J. Adaptative management based on structure of fish assemblages of northern continental shelves. Canadian

Special Publication of Fisheries 1982 59 149 —156.

1963. 1 ~462.
1982 15 1~19.
1987. 207 ~212.
1987 11 4 293 ~306.
2001. 81 ~90.
2004 28 4 384 ~392.
2005 25 3 1~9.
1996 27 4 436 ~444.
1991. 25 ~27.

http //www. ecologica. cn



	11a 1.pdf
	11a 2.pdf
	11a 3.pdf
	11a 4.pdf
	11a 5.pdf
	11a 6.pdf
	11a 7.pdf
	11a 8.pdf
	11a 9.pdf
	11a 10.pdf

