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Smart decisions for our oceans 

Our Mission - “To advance a constructive role 
for science in decision-making by promoting 
collaboration and mutual understanding among 
scientists, citizens, managers, and policymakers 
working toward sustained, healthy, and 
productive coastal and ocean ecosystems” 

Objective, reliable and timely monitoring 
information is used in management 
decisions for improved stewardship of 
California MPAs 
 



MPAs: The old days 

Protect specific species, places, objects… 



Research showed ecosystem declines… 

• Loss of critical habitats 
• Functional extinctions 
• Loss of predators 
• Simplification of food 

webs 
• Trophic cascades 
• Loss of resilience? 
• ….. 

NOAA 



…and led evolution of MPA policy 

• Emphasis on protecting biodiversity, habitats, 
and ecosystems 

• Introduction of systems & networks  
• Development of new planning principles 

(representation, replication, connectivity) 

Source: PISCO Source: BVI MPA project 



But despite this victory… 

…MPA monitoring often remains unresponsive to 
new policy goals 

 



Monitoring has not served management well 

MPA Policy and 
Management Needs: 
Protect ecosystems? 

Confer resilience? 
How many MPAs?  

MPA Monitoring      
Delivers: 

More fish 
Bigger fish 

More species 



New statewide MPA network in California 

1999 Marine Life  
Protection Act  

 
Designed to protect marine life 
and habitats, ecosystems, and 

natural heritage,  
as well as improve 

recreational, educational and 
study opportunities. 

 



The policy context for monitoring 

Under the MLPA, monitoring should: 
– Evaluate the MPA network’s 

performance relative to MLPA goals 
– Facilitate adaptive management 
– Improve understanding of marine 

systems 

“Are the MPAs working?” 



Making monitoring adaptive 

Plan monitoring  

Implement data 
collection 

Analyze 
data 

Report 
results 

Adapt 
monitoring 



A consultative process 

• Focusing on management 
needs 

• Reflecting stakeholder 
priorities 

• Applying the best-
available science 



MPA Monitoring Framework 

ECOSYSTEM FEATURES 

‘How is the system doing?’ ‘How are MPAs affecting the system?’ 

ECOSYSTEM FEATURE 
CHECKUP 

Vital 
Signs 

ECOSYSTEM  
FEATURE ASSESSMENT 

Key  
Attributes 

 & Indicators 

ASSESSING ECOSYSTEM 
CONDITION & TRENDS 

SHORT-TERM 
EVALUATION QUESTIONS 

LONG-TERM  
EVALUATION QUESTIONS 

EVALUATING MPA DESIGN & 
MANAGEMENT DECISIONS 

AND 



Taking the pulse of ocean ecosystems 

ECOSYSTEM FEATURES 

‘How is the system doing?’ 

ECOSYSTEM FEATURE 
CHECKUP 

Vital 
Signs 

ECOSYSTEM  
FEATURE ASSESSMENT 

Key  
Attributes 

 & Indicators 

ASSESSING ECOSYSTEM 
CONDITION & TRENDS 

• Checkups: designed to 
facilitate involvement of 
community and citizen-science 
groups 

• Assessments: more technically 
demanding, take advantage of 
partnerships with academic 
and agency scientists 
 



Selecting informative metrics 

Rocky Intertidal 
Ecosystems 

Mussels 

Barnacles 

Feather boa kelp 

Ecosystem Feature Key Attributes Indicators/Focal Species 

Predators 

Biogenic habitat 

Herbivores 

Rockweed 

Surfgrass 



Evaluating network design decisions 

ECOSYSTEM FEATURES 

‘How are MPAs affecting the system?’ 

SHORT-TERM 
EVALUATION QUESTIONS 

LONG-TERM  
EVALUATION QUESTIONS 

EVALUATING MPA DESIGN & 
MANAGEMENT DECISIONS 

AND 

• Levels of protection – 
allowed uses 

• Placement 
• Size & shape 
• Spacing 
• Habitat representation 



What are the rates of rockfish bycatch with 
salmon trolling and do rates vary with water 
depth? 

Are there impacts (e.g., trampling) 
of increased visitation on rocky 
intertidal ecosystems in MPAs? 

Reflecting management priorities 

http://seattletimes.nwsource.com/ABPub/zoom/html/2004286902.html


An adaptive monitoring cycle 

Plan monitoring  

Implement data 
collection 

Analyze 
data 

Report 
results 

Adapt 
monitoring 



The first steps are critical 

• What is baseline monitoring? 
– To establish a benchmark of ecological conditions against 

which future changes can be measured 
– To assess initial changes (2-3 years) following MPA 

implementation 
• Baseline Programs implemented in each MLPA region 

– Approximately $4m available per region from the 
California Ocean Protection Council 

– Programs are a collaboration of OPC, California Sea Grant, 
California Department of Fish and Wildlife and OST 
 



Implementing monitoring 

South Coast Baseline Program: 
• 10 projects selected for 

funding 
• Includes academic, citizen-

science & collaborative 
fisheries programs 

• Encompasses many 
ecosystems: rocky shores, 
kelp forests, beaches, deep 
reefs etc 

• Ecology & socioeconomics 

http://www.maregroup.org/


Setting a benchmark of ocean health  

Scuba surveys of fish in a kelp forest. 
Credit: R. Schwemmer/NOAA 

 Photo: C. Wisniewski/Reef Check 
California Credit: S. Lyday/Beach Watch 

Credit: PISCO 



An adaptive monitoring cycle 

Plan monitoring  

Implement data 
collection 

Analyze 
data 

Report 
results 

Adapt 
monitoring 



Giving ecosystems a ‘grade’ 



To raise awareness 



To inform management decisions 

Santa Monica Bay Restoration 
Commission, State of the Bay 

2010 

Great Barrier Reef Marine Park 
Authority Outlook Report 2009 



Providing guidance on where to act 



How are results produced? 

 
 
 
 
 
 



The role of expert judgment 

Good? 
Improving? 

Bad? 
Declining? 



A framework for expert judgment 

 
 
 
 

Scope 
 
 
 
 

Expertise 

 
 
 
 

Judgment 

 
 
 
 

Sharing 

 
 
 
 

Users 

S
alience 



Piloting an ocean health report card 

http://www.environment.gov.au/soe/2011/index.html 

Learning from the 
Australia State of the 
Environment Report, 
2011 

Focused on kelp 
forests in 
California’s Central 
Coast region 



Our roles 

Plan monitoring  

Implement data 
collection 

Analyze 
data 

Report 
results 

Adapt 
monitoring 



Building a monitoring community 



Our roles 

Plan monitoring  

Implement data 
collection 

Analyze 
data 

Report 
results 

Adapt 
monitoring 



Thank you! 
Email: liz.whiteman@calost.org 

www.oceanspaces.org 
www.calost.org 

www.monitoringenterprise.org  



Water  
Quality 

Monitoring 

Climate Change 
Monitoring 

Fisheries 
Monitoring 

MPA  
Monitoring 

Biological 
community 
structure Non-consumptive 

uses 

Ecological 
interactions 

Habitats 

Ecosystem 
assessment 

Ecosystem 
processes 

Select  
fished species 

Consumptive 
uses 

Fish mortality 

Stock 
status 

Industry 
demographics 

Fisheries 
economics 

Sentinel 
species Harmful algal 

blooms 

Discharge 
monitoring 

Contaminants 

Sentinel 
species 

Species 
distributions 

Physical 
oceanography 

Sea level 
rise Ocean 

acidification 

Sediment 
monitoring 

Microbiology 

Biodiversity 
Bycatch 

Community 
structure 
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