
1

2  

3

4

1

4
1 3

4 5 6

1.1

1.2

2007 11 02 2007 11 28.
- 2006-2007 .

1965- . E-mail ziyuan@sh163.net

Journal of Fishery Sciences of China
15 2

2 0 0 8 3

Vol.15 No.2

March 2008

1 1 2 3

1.   200090 2.  
  266071 3.   100038

2008 15 2 359 366

S931 A 1005 8737 2008 02 0359 08

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

mailto:ziyuan@sh163.net
http://www.fineprint.com.cn


360 15     

1.3

1.4

2

2.1
2.1.1 Species 
diversity index

7-8

6 Worm 9

Jennings 10

Gislason 11

Rice 6

2.1.2

Functional group

12

Functional diversity

13

Bellwood  14

Fiorenza 15

2.2
2.2.1 k-dominance 
curves k

k

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


2  361

16

5

2.2.2 ABC

k-

k-

r- 17 Warwick 18

ABC Abundance 
biomass comparison method ABC

r- 18-19 ABC
Blanchard 20

ABC

ABC
ABC

21

2.2.3 Size spectra

22 2

23

Graham
24

Blanchard 25

ABC

26-27

2.3

2.3.1 Total biomass

Holmgren 28

29  

2.3.2

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


362 15     

Myers 30

15
90%

5

Pauly 31 FAO

32 33

15N 13N
Jennings 34

1982~2000
34

2.4

35 Multivariate analyses
/

36

1 Principal component analysis

6

2 Non-metric multi-dimensional 
scaling

 37

3 Analysis of similarity

Bray-Curtis

 Similarity percentages
SIMPER

PRIMER

38

2.5

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


2  363

6

Mass-balance 
model Food web model  

Ecopath with Ecosim 

5

39 Frank 40

41

42

3

10 31

/
5 43

1
2

3
4

43

5

43

44 50

20 50~60

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


364 15     

51

1  Pitcher T J. Ecosystem goals can reinvigorate fisheries 

management help dispute resolution and encourage public 

support J . Fish Fish 2000 1 99 103. 

2  Hall S J. The effects of fishing on marine ecosystems and 

communities C //Fish Biology and Aquatic Resources Series. 

Oxford Blackwell Science 1999 296.

3  Greenstreet S P R Stephen J H. Fishing and the ground-

fish assemblage structure in the north-western North Sea an 

analysis of long-term and spatial trends J . J Anim Ecol 1996

65 577 598.

4  Jackson J B C Kirby M X Berger W H et al. Historical 

overfishing and the recent collapse of coastal ecosystems J . 

Science 2001 293 629 638. 

5  Rochet M J Trenkel V M. Which community indicators can 

measure the impact of fishing? A review and proposals J .Can 

J Fish Aquat Sci 2003 60 86 99. 

6  Rice J C. Evaluating fishery impacts using metrics of 

community structure J . ICES J Mar Sci 2000 57 682 688.

7  . 

J . 2002 23 3 68 73.

8  Gessner M O Inchausti P Persson L. Biodiversity effects 

on ecosystem functioning insights from aquatic systems J . 

Oikos 2004 104 419 422.

9  Worm B Barbier E B Beaumont N et al. Impacts  of 

Biodiversity Loss on Ocean Ecosystem Services J . Science

2006 314 3 787–790.

10  Jennings S Kaiser M J. The effects of fishing on marine 

ecosystems J . Adv Mar Biol 1998 34 201 351.

11  Gislason H Rice J. Modelling the response of size and diversity 

spectra of fish assemblages to changes in exploitation J . ICES 

J Mar Sci 1998 55 362 370.

12  Micheli F Benjamin S H. Low functional redundancy in coastal 

marine assemblages J . Ecol Lett 2005 8 391 40.

13  Naeem S. Disentangling the impacts of diversity on ecosystem 

functioning in combinatorial experiments J . Ecology 2002

83 2 925 2 935.

14  Bellwood D R Hoey A Choat J H. Limited functional 

redundancy in high diversity systems resilience and ecosystem 

function on coral reefs J . Ecol Lett 2003 6 281 285.

15  Bellwood D R Hughes T P Folke C et al. Confronting the 

coral reef crisis J . Nature 2004 429 827 833.

16  Warwick R M Clarke K R. A comparison of some methods for 

analysing changes in benthic community structure J . J Mar 

Biol Assoc UK 1991 71 225 244.

17  Jennings S Reynolds J D Mills S C. Life history correlates of 

responses to fisheries exploitation J . Proc R Soc Lond B Biol 

Sci 1998 265 1 7.

18  Warwick R M. A new method for detecting pollution effects 

on marine macrobenthic communities J . Mar Biol 1986 92

557 562.

19  Clarke K R Warwick R M. Change in marine communities

an approach to statistical analysis and interpretation M . 

Plymouth UK Plymouth Marine Laboratory 1994. 

20  Blanchard F LeLoc h F Hily C et al. Fishing effects 

on diversity size and community structure of the benthic 

invertebrate and fish megafauna on the Bay of Biscay coast of 

France J . Mar Ecol Prog Ser 2004 280 249 260.

21  Warwick R W Clarke K R. Comparing the severity of 

d isturbance a meta-analysis  o f marine  macrobenthic 

community data J . Mar Ecol Prog Ser 1993 92 221 231. 

22  Marquet P A Quifiones R A Abades S. Review scaling and 

power-law in ecological systems J . J Exp Biol 2005 208

1 749 1 769.

23  Macpherson E Gordoa A. Biomass spectra in benthic fish 

assemblages in the Benguela system J . Mar Eco1 Prog Ser

1996 138 27 32. 

24  Graham N A J Pauly D Jennings S et al. Size-spectra 

as indicators of the effects of fishing on coral reef fish 

assemblages J . Coral Reefs 2005 24 118 124

25  Blanchard J L Dulvy N K Jennings S et al. Do climate 

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


2  365

and fishing influence size-based indicators of Celtic Sea fish 

community structure? J . ICES J Mar Sci 2005 62 405 411.

26  Ottersen G Loeng H. Covariability in early growth and year-

class strength of Barents Sea cod haddock and herring the 

environmental link J . ICES J Mar Sci 2000 57 339 348.

27  Lekve K Ottersen G Stenseth N C et al. Length dynamics 

in juvenile coastal Skagerrak cod effects of biotic and abiotic 

factors J . Ecology 2002 86 1 676 1 688.

28  Holmgren K. Between-year variation in community structure and 

biomass-size distributions of benthic lake fish communities[J]. J 

Fish Biol 1999 55 535-552.

29  Pimm S L Hyman J B. Ecological stability in the context of 

multi-species fisheries J . Can J Fish Aquat Sci 1987 44

84 94.

30  Myers R A Worm B. Rapid worldwide depletion of predatory 

fish communities J . Nature 2003 423 15 280 283.

31  Pauly D Christensen V Dalsgaard J et al. Fishing Down 

Marine Food Webs J . Science 1998 279 6 860 863.

32  Bowman R E. Effect of regurgitation on stomach content data 

of marine fisheries J . Environ Biol Fish 1986 16 171 181.

33  Pinnegar J K Jennings S O Brien C M et al. Long-term 

changes in the trophic level of the Celtic Sea fish community 

and fish market price distribution J . J Appl Ecol 2002 39

377 390.

34  Jennings S Greenstreet S P R Hill L et al. Long-term trends 

in the trophic structure of the North Sea fish community

evidence from stable isotope analysis size-spectra and 

community metrics J . Mar Biol 2002 141 1 085 1 097.

35  Heatwole H Levins R. Trophic structure stability and faunal 

change during recolonization J . Ecology 1972 53 531 534.

36  . PRIMER

J . 2003

33 1 58 64.

37  Clarke K R Ainsworth M A. A method of linking multivariate 

community structure to environmental variables J . Mar Ecol 

Prog Ser 1993 92 205 219.

38  Yemane D Field J G Leslie R W. Exploring the effects 

of fishing on fish assemblages using Abundance Biomass 

Comparison ABC  curves J . ICES J Mar Sci 2005 62

374 379.

39  Rozenzweig M L. Species diversity in time and space M . 

Cambridge UK Cambridge University Press 1995.

40  Frank K T Petrie B Choi J S et al. Trophic cascades in 

a formerly cod-Dominated ecosystem J . Science 2005

308 10 1 621 1 623.

41  . M . 1993  

196 2l1.

42  Polis G A Strong D R. Food web complexity and community 

dynamics J . Nature 1996 147 813 846.

43  Greenstreet S P R Rogers S I. Indicators of the health of the 

North Sea fish community identifying reference levels for 

an ecosystem approach to management J . ICES J Mar Sci

2006 63 573 593.

44  . J .

2001 7 4 22 26.

45  . 

J . 2004 28 1 29 34.

46  . 

J . 2003 10 2 148 154.

47 .

J . 2006 21 5 775 781.

48  Jin X Tang Q. Changes in fish species diversity and dominant 

species composition in the Yellow Sea J . Fish Res 1996 26

337 352.

49  Jin X. Long-term changes in fish community structurein the 

Bohai Sea China J . Estuar Coast Shelf Sci 2004 59

163 171.

50  Xu B Jing X. Variations in fish community structure during 

winter in the southern Yellow Sea over the period 1985–2002 

J . Fish Res 2005 71 79 91.

51  Rochet M J Trenkel V M. Performance of indicators derived 

from abundance estimates for detecting the impact of fishing on 

a fish community J .Can J Fish Aquat Sci 2003 60 67 85.

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


366 15     

Methods for evaluating fishing effects on fish community

 CHENG Jia-hua1 JIANG Ya-zhou1 2 3 
1. Key and Open Laboratory of Marine and Estuary Fisheries Ministry of Agriculture of China East China Sea Fisheries Research 

Institute Chinese Academy of Fisheries Sciences Shanghai 200090 China 2.Institute of Oceanology Chinese Academy of 
Sciences Qingdao 266071 China 3.Graduate University of China Academy of Sciences Beijing 100038 China

Abstract Fishery science and management are progressively switching their attention from single species to 
ecosystems and increasing the need for measuring fishing impact on fish community. In the paper the methods 
for evaluating the fishing effects on fish are reviewed. Previous studies showed that community description 
parameters might be used as indicators of fishing impact evaluation. The indicators used should have the 
characters of anticipatability measurability sensitivity and exclusiveness. Ecologists have developed five main 
classes of community research methods for such tasks which are diversity aggregate indicator indicators based 
on communities  function groups multivariate analysis and metrics derived from ecosystem models. Each class 
is explained briefly. Most of these methods are sensitive to specific aspects of structural change in a community 
and each of them has particular advantages and disadvantages. A single metric is not adequate to discript all 
community properties that may be interested in so it s better to use a suite of community metrics to explore 
a comprehensive view of community structural changes. Journal of Fishery Sciences of China 2008 15 2
359 366
Key words community metrics biological diversity functional groups k-dominance curves size spectra
multivariate analyses ecological model
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