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Why do we need CEMs 


• Create an explicit link between the science 

activities and restoration site management
 

• A framework for meeting LCR MSCP’s 
conservation measures 
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Big Picture 

• Species Conceptual Ecological Models 
– Identify what is known and what needs to be 

known based on current conditions and 
management 

• Evaluate multiple species models at a 
LCR MSCP CA 
– Identify the multi-species constraints and the 


site constraints given the goals of the HCP. 




Conceptual Ecological Models in 

Adaptive Management
 

Conceptual Ecological Models for Managed 
Species or Ecosystems Summarize… 

•	 What is known, with what certainty 
•	 Critical areas of uncertain or conflicting science 
•	 Crucial components of species/system and 


environment to monitor
 
•	 How we expect the species/system to change in 

response to: 
• Management actions 
• Other factors 



Conceptual Ecological Models in 

Adaptive Management
 

Conceptual Ecological Models … 
•	 Identify monitoring needs 
•	 Identify crucial knowledge gaps to fill 
•	 Identify crucial hypotheses demanding testing 
•	 Provide a framework for identifying potential 

management experiments to … 
• Improve resource condition 
• Increase knowledge of how resource “works”
 

•	 Are crucial tools for working in “novel” 

ecosystems
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Critical Biological Activities & 
Processes 
• Consist of 

– Activities in which a species must engage 

to sustain an acceptable rate of transition
 

– Biological processes that critically shape 
the rate of transition (+ or –) 



Activities & Processes 
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Critical Habitat Elements 

• Specific habitat conditions that… 
– Are necessary or sufficient for the critical 

activities and processes to take place, or… 
– Can interfere with these critical activities and 

processes 



Landscape-scale 
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Patch-scale 
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Microclimate 
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Other factors 
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Controlling Factors 

•	 Environmental conditions and 
dynamics that determine the 
abundance, spatial and temporal 
distribution, and quality of key habitat 
elements 

•	 Includes natural and anthropogenic 
factors 
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Causal Relationships (linkages)
 

•	 Distribution, abundance, condition, or 
rate of affected node depends on 
distribution, abundance, condition, or 
rate of causal node 

•	 Form “causal chains” and “webs” 
•	 Identifies direct relationships 



Linkage magnitudes 
• High-magnitude Links 

– Low understanding (thick red) 
– Medium understanding (thick blue) 
– High-understanding (thick black)
 

• Medium-magnitude Links 
– Low understanding (medium red) 
– Medium understanding (medium blue)
 
– High-understanding (medium black)
 



Linkage magnitudes cont. 

• Low-magnitude Links 
– Low-understanding (thin red) 
– Medium-understanding (thin blue) 
– High-understanding (thin black) 

• Unknown-magnitude Links 
– Low-understanding (thin gray) 
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Gametes & Fertilized Eggs in Water 

DRAFT 



Embryos & Larvae in/on Substrate 
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Wild-Born Juv. And Sub-Adults 
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Causal linkages were adapted from:
 
http://www.dfg.ca.gov/ERP/conceptual_models.asp. 
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