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Two perspectives on ecosystem-based management
The observationalist The manager: Integrated ecosystem assessment as synthesis 

and analysis in relation to ecosystem management objectives

From: Levin et al (2009) 
PLOS Biology

From Malone et al CWP



Elements of EBM ςI: Goals
(from Pikitchet al. 2004 Science)

Overall objective: sustain healthy marine ecosystems and the 
fisheries they support. In particular,

ÅAvoid degradation of ecosystems as measured by indicators 
of environmental quality and system status;

ÅMinimize risk of irreversible change to communities and 
ecosystem processes;

ÅMaintain long-term socioeconomic benefits without 
compromising the ecosystem;

ÅGenerate knowledge of ecosystem processes sufficient to 
understand the likely consequences of human action.



Elements of EBM ςII: Threats

ÅAnthropogenic
ï Impacts of fisheries on target species, bycatchspp, habitat, 

competitors and predators, community structure and ecosystem 
processes

ïEcosystem impacts of other sector activities, e.g. coastal development, 
nutrient inputs, pollution, introduced species, etc

ÅNatural forcing
ï Impacts of climate variability and climate change on target species, 

competitors & predators, community structure and ecosystem 
processes



Why climate?

(from Baumgartner et al. 1992 CalCOFI Repts)

Climate drives marine populations/ecosystems in upwelling 
systems; also driven by NAO in N Atlantic

(from Takasuka et al. 2008 ProgOcean)



Integrated Ecosystem Assessment

Å Integration/iteration of modeling/observations/(process 
studies)

But what kinds of models & observations?
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(Adapted from Schwing et al. 2009)



Integrated Ecosystem Assessment:
Data & models from many regions incomplete

(from Link et al. 2002 CJFAS)

(from Field & Francis 2006 Mar Policy)

Missing middle!

Key model limitations: 1) Do not incorporate behavior of mid- & higher trophic  levels; 
2) models incorporate food web interactions but do not model recruitment


