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Preface 
 
The Galápagos Islands are the quintessential 'home' of the Darwinian concept of evolution, 
embracing, as it does, the notion of adaptation to the environment – the ‘goodness of fit’ of 
organisms in their ecosystem. Holding this conference on ‘Placing Fisheries in their 
Ecosystem Context’ in the Galápagos Islands was thus bringing the science of fisheries home 
to its ecosystem roots.  
 
Here, the conference participants were exposed to near pristine ecosystems, not far removed 
from their state at the time of Darwin, reinforcing the notion of integrity of ecosystem as the 
basis of sustainability of life in all its forms. 
 
The foundation of the conference was centred on the use of Ecopath modelling software, 
including the dynamic programme Ecosim and spatial module Ecospace, in ecosystem 
analysis. This suite of programmes has been developing, since its first conceptualisation by 
Jeffrey Polovina in 1984, up to the present time in parallel with the growing scientific opinion 
that fisheries management has to take into account the effect of fisheries on the ecosystems in 
which they are embedded. The Galápagos conference represents the state of the art of the 
software and its application. 
 
Some thirty presentations were made during the five days of the conference, ranging from 
descriptions of exploited marine ecosystems in the Atlantic and Pacific Oceans to applications 
of ecosystem analysis to fisheries and ecosystem management.  
 
This report consists of short summaries of all the presentations, and thus forms an 
encapsulation of the latest findings of and progress in placing fisheries in their ecosystem 
context. Many of the papers that were applied as opposed to descriptive in nature will appear 
in full in a special issue of the journal Ecological Modelling. 
 
We take this opportunity to thank the European Commission, particularly the programme for 
international scientific cooperation with developing countries (INCO-DC) and the ACP-EU 
Fisheries Research Initiative, for the support through the INCO-DC Concerted Action 
ERBIC18CT97175 that led to the present report, and which made the conference possible. We 
also thank the staff of the organizing institutions, notably of the Charles Darwin Research 
Station without whose dedicated work the conference would not have come to fruition. 
 
The Editors 

 
 
ACP-EU Fisheries Research Report Series 

The ACP-EU Fisheries Research Reports is a series of publications that aim to share information about 
the development of the ACP-EU Fisheries Research Initiative and findings generated in order to 
maximise the impact of its activities. It includes proceedings of workshops and meetings, statements 
on policy and research activities under the Initiative. An increasing number of these goes beyond the 
framework of ACP-EU bi-regional S&T cooperation, in line with the global nature of the issues at 
hand. 
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Abstract 
 

This report presents the proceedings of a five day scientific conference on “Placing Fisheries 
in their Ecosystem Context”, held on 4-8 December 2000, at the Charles Darwin Research 
Station, Puerto Ayora, Galápagos Islands. The conference was hosted by the Charles Darwin 
Foundation for the Galápagos Islands and co-organized by Instituto de Ecologia Aplicada, 
Universidad San Francisco de Quito, Ecuador; the Charles Darwin Research Station, Ecuador; 
and the North Sea Centre, Denmark. The conference as made possible through support from 
the European Commission's INCO-DC Concerted Action programme ERBIC18CT97175. The 
conference was based on the recognition that the sustainability of fisheries worldwide depends 
on the maintenance of the ecosystems in which they embedded. The negative impact of 
fisheries on ecosystems, and thus on the sustainability of both the fisheries and the 
ecosystems, is becoming more and more obvious and must be addressed. This conference 
brought together practitioners with experience in a wide variety of exploited marine 
ecosystems, having in common their use of  the Ecopath suite of ecosystem modelling 
software. 

There were some 30 presentations at the conference, covering aspects of ecosystem-based 
management of fisheries; impact of fisheries on ecosystems; comparative ecosystem analysis; 
and ecosystem structure and dynamics, as well as a series of discussions. The presentations, 
which investigated marine ecosystems in many parts of the Atlantic and Pacific oceans, were 
based on the Ecopath approach to ecosystem analysis and offered many insights into the 
nature of and trends in these ecosystems. The presentations also showed the utility of this 
approach in providing ecosystem-based management options for fisheries in a wide variety of 
situations. 

 

 
 
 
 
 
 
 
 
 

For bibliographic purposes this report should be cited as follows: 
 

Christensen, V., G. Reck and J.L. Maclean (eds.), 2002. Proceedings 
of the INCO-DC Conference Placing Fisheries in their Ecosystem 
Context. Galápagos Islands, Ecuador, 4-8 December 2000. ACP-EU 
Fish.Res.Rep., (12):79 p. 

 
ISSN 1025-3971 – EUR20188



ACP-EU Fisheries Research Report 12 – Page iv 

Table of Abbreviations 
 

ACP African, Caribbean and Pacific Countries entertaining development 
cooperation with the European Union in the framework of the Lome and 
Cotonou Conventions 

CDRS Charles Darwin Research Station, Galápagos Islands 
CRODT Centre de Recherches Océanographiques de Dakar-Thiaroye  
CSIRO Commonwealth Scientific and Industrial Research Organisation 
DIFRES Danish Institute for Fisheries Research 
EC European Commission 
ENEA Ente per le Nuove Tecnologie, l'Energia e l'Ambiente, Italy 
ENSO El Niño southern oscillation 
ETP Eastern tropical Pacific 
EU European Union 
EwE Ecopath with Ecosim 
GAM generalised additive model 
GDP Gross Domestic Product 
IATTC Inter-American Tropical Tuna Commission 
IBAMA Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Renováveis, 

Brazil 
ICES International Council for the Exploration of the Sea 
ICRAM Central Institute for Scientific and Technological Research Applied to the 

Sea, Italy 
IEO Instituto Español de Oceanografía, Spain 
IOUSP  Instituto Oceanográfico, Universidade de São Paulo, Brazil  
INCO-DC  International Cooperation in Science and Technology with Developing 

Countries 
INVEMAR Instituto de Investigaciones Marinas y Costeras, José Benito Vives de 

Andréis 
IPN Instituto Politécnico Nacional, Mexico 
MSVPA Multispecies virtual population analysis 
MSY Maximum sustainable yield 
NMFS National Marine Fisheries Service, USA 
NWHI North West Hawaiian Islands 
P/B Production/biomass 
PPR  Primary production required 
SBB South Brazil Bight 
S&T Science and Technology 
TL Trophic level 
UBC University of British Columbia 
UNAM Universidad Nacional Autónoma de México, Mexico 
 



ACP-EU Fisheries Research Report 12 – Page v 

 
 
 
 

 
 
 

Participants in the ACP-EU Conference: “Placing Fisheries in their Ecosystem Context”, 
Charles Darwin Research Station, Galápagos Islands, Ecuador, 4-8 December 2000. 

 
 
 



ACP-EU Fisheries Research Report 12 – Page vi 

Table of Contents 
  
 

Executive summary 1 

Introduction 3 
Placing fisheries in their ecosystem context: the perspective of international scientific cooperation for 
global sustainability  Cornelia E. Nauen 3 
Placing fisheries in their ecosystem context: the scientific perspective     
Villy Christensen and Daniel Pauly 6 
Placing fisheries in their ecosystem context: a challenge for the Galápagos    
Günther K. Reck and Rodrigo H. Bustamante 21 
Darwin’s Fishes: the writing of a lost book  Daniel Pauly 26 

Ecosystem-based management of fisheries 30 
Application of Ecosim to investigate the impact of the lobster fishery on endangered monk seals in Hawaii  
Jeffrey Polovina  30 
Exploration of harvesting strategies for the management of a Mexican coastal lagoon.   
Manuel J. Zetina-Rejón, Francisco Arreguín-Sánchez and Ernesto A. Chávez 31 
Evaluating spatial closures and effort restrictions in the Faroe Islands marine ecosystem.  
Dirk Zeller and Jákup Reinert 32 
Analysis of the artisanal fisheries in the ecosystem of La Paz Bay, Baja California Sur, Mexico.   
Francisco Arreguín-Sánchez, Agustín Hernández-Herrera, Mauricio Ramírez-Rodríguez and Horacio 
Pérez-España 33 
Experiences in developing and applying time-area closures and gear modifications to reduce the bycatch of 
sea turtles in the Hawaii-based longline fishery.  Donald R. Kobayashi and Jeffrey J. Polovina  35 
Effects of fisheries on the Cantabrian Sea shelf ecosystem.  Francisco Sánchez and Ignacio Olaso  36 
Simulated responses to harvesting strategies in an exploited ecosystem in the southwestern Gulf of Mexico.    
Francisco Arreguín-Sánchez, Manuel Zetina-Rejón, Sherry Manickchand-Heileman,  
Mauricio Ramírez-Rodríguez and Laura Vidal 37 

Impact of fisheries on their ecosystems 39 
Interactive effects of climate variability and fishing: a modelling analysis for the eastern tropical Pacific 
pelagic ecosystem.  R. J. Olson, G. M. Watters, K. Y. Aydin, C. H. Boggs, T. E. Essington, R. C. Francis, J. 
F. Kitchell, J. J. Polovina, and C. J. Walters 39 
Study of the impact of fishing on the ecosystem of the Gulf of Paria between Venezuela and Trinidad, 
based on a mass-balance trophic model   
Sherry Manickchand-Heileman, Jeremy Mendoza, Amoy Lum Kong and Freddy Arocha 41 
Contribution of ecosystem analysis to investigating the effects of changes in fishing strategies in the South 
Brazil Bight coastal ecosystem  M.A. Gasalla and C.L.D.B. Rossi-Wongtschowski 42 
Predicting indirect effects of fishing in Mediterranean rocky littoral communities, using a dynamic 
simulation model  John K. Pinnegar and Nicholas V.C. Polunin  44 

Comparative ecosystem analysis 45 
Ecopath with Ecosim: an overview  Villy Christensen and Carl Walters  45 
A comparative analysis of the North Sea based on Ecopath with Ecosim and Multispecies Virtual 
Population Analysis  Villy Christensen, Jan E. Beyer, Henrik Gislason and Morten Vinter 48 
Comparative analysis of trophic interactions and community structure of the Central Chile marine 
ecosystem in 1992 and 1998  Sergio Neira, Hugo Arancibia and Luis Cubillos 49 
Seasonal dynamics of the Ubatuba continental shelf system, based on mass-balance trophic models    
G.R.A. Rocha, C.L.D.B. Rossi-Wongtschowski, A.M.S. Pires-Vanin, L.S.H. Soares and A. Jarre 50 
Long-term analysis of the trophic level of fisheries landings in Central Chile   
Hugo Arancibia and Sergio Neira  52 
Assessment of environmental management effects in a shallow basin using mass-balance models   
Vittorio E. Brando, R. Ceccarelli, S. Libralato and G. Ravagnan  53 



ACP-EU Fisheries Research Report 12 – Page vii 

Assessment of ecosystem behavior and responses, using Ecopath and network analysis   
Dan Baird and Johanna J. Heymans 54 
Trophic structure of the Maspalomas Lagoon (Gran Canaria, Canary Islands) before collapse and after a 
new settlement process  Teresa Moreno and José Juan Castro  56 
Simulating anchovy-sardine regime shifts in the southern Benguela ecosystem    
Lynne J. Shannon, John G. Field and Coleen L. Moloney  57 
Using FishBase to initiate construction of Ecopath models  Daniel Pauly 59 

Ecosystem structure and dynamics 60 
A balanced trophic model of a Galápagos subtidal rocky reef for evaluating zone-based fisheries and 
conservation policies  Thomas A. Okey, Stuart Banks, Rodrigo Bustamante, Mónica Calvopiña, Graham 
Edgar, José Miguel Fariña, Lauren E. Garske, Günther K. Reck, Sandie Salazar, Scoresby Shepherd, 
Petra Wallem, Abraham F. Born and Eduardo Espinoza 60 
Fishery-mediated trophic role of small pelagic fish in a tropical marine ecosystem   
Luis O. Duarte and Camilo B. García 62 
Contributions to the study of trophic relationships in the southern neritic region of the Colombian Pacific   
Carlos E. Fernandez 64 
Trophic flows in a tropical coastal ecosystem: the southern Pacific Ocean of Colombia   
Raúl Hernando López Peralta and Carlos Alberto Trujillo Arcila 65 
Trophic structure as an ecological tool for assessing coral reef ecosystems    
J. Ernesto Arias-González, Enrique Nuñez-Lara, Carlos González-Salas and René Galzin 66 
Simulating community effects of sea floor shading by plankton blooms over the West Florida shelf    
Thomas A. Okey, Gabriel A. Vargo, Steven Mackinson, Marcelo Vasconcellos, Behzad Mahmoudi and 
Cynthia A. Meyer 67 
The northern Benguela ecosystem: changes over three decades: 1970s, 1980s and 1990s   
Johanna J. Heymans, Lynne J. Shannon and Astrid Jarre 69 
Structure and dynamics of the marine fisheries off Cameroon  Theodore Djama 70 
A Tropic Ecosystem Model of a West African Shelf, Sierra Leone  Percival A.T. Showers 74 
Trophic modelling of the Senegal-Gambian upwelling system    
Taib Diouf, Birane Samb and Asberr Mendy 76 
An Ecopath model of the southeastern Spain, Mediterranean     
Sonia Rodríguez-Ruiz and José Luis Sánchez-Lizaso  77 

Conference program 79 

Addresses of conference participants and contributors 85 

Index 93 
 



ACP-EU Fisheries Research Report (12) – Page  48 

Using FishBase to initiate construction of Ecopath models  
 
Daniel Pauly 

There are numerous ways to define and represent an ecosystem, and the choice of approach to be used 
will usually depend on a number of reasons. Foremost among these is the availability of input data 
required by a given representation or modeling approach. One of the simplest way to describe an 
ecosystem, and one simple enough to be programmed as a FishBase routine, is to use the data in its 
DIET COMPOSITION, PREDATORS, FOOD ITEMS and FOOD CONSUMPTION tables to 
generate directly, without analysis by Ecopath, a simple representation of the trophic structure of an 
ecosystem, i.e., a 'Lindeman pyramid,' commonly used to summarize food web information, (see 
Lindeman, 1942). Thus, once the ecosystem or country/FAO area combination to be modeled has 
been chosen, the routine in question groups, and thus can output, by trophic level (in steps of ½ 
trophic level), the species of fish occurring in the area under consideration.  

Then, the diet composition and food items studies (if any) for these species are used to identify prey 
items (e.g. invertebrates and plants, otherwise not covered in FishBase) also likely to occur in the area 
under study; these prey items are grouped by trophic levels, as well. The routine then proceeds with 
the reported predators (e.g. marine mammals) of the fish species listed, and groups these, as well, in ½ 
trophic level steps.  

The result is an interactive Lindeman pyramid, included in both the CD-ROM and Internet versions of 
FishBase, whose different levels can be 'clicked' to count and list the fish of a given ecosystem, and 
other organisms therein, by ½ trophic level steps (see www.fishbase.org). 

As it turns out, this simple representation of an ecosystem model led to new insights on the 'trophic 
signature' of ecosystems (Froese et al. 2001). Moreover, once it was developed, this routine turned out 
to be extremely useful for accelerating the construction of Ecopath models, as it quickly assembles, 
and lists in order of their maximum size, the species that comprise the various functional (fish) groups 
in the ecosystem in question, these groups being largely defined by a particular trophic level/size 
combination. This usefulness is particularly true in that the list is connected with a routine, based on 
work by Dr. M.L. 'Deng' Palomares and others, which attaches to the fish in this list the Ecopath-
relevant information contained in FishBase, i.e., diet compositions, growth and mortality parameters, 
and food consumption estimates 

Also, the list of non-fish groups, although less detailed, provides some guidance on how to represent 
these groups in one's Ecopath model. We intend to improve the routine underlying this pyramid along 
two lines:  

1) By identifying new ecological inferences that can be drawn from ecosystem-specific lists of 
taxa arranged by trophic levels and additional data extracted from FishBase, e.g., by 
comparing between ecosystems the number of species at different trophic levels (Froese et al. 
2001); and  

2) By establishing further links between Lindeman pyramids and generic Ecopath models.  

Watch FishBase for more on these.  
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