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Pacific Ocean Facts 

•  165.2 million sq.km (64m sq 
miles) or half the world’s ocean 
area  or a third of the earth’s total 
surface area 

•   56 Pacific Island and Rim 
Countries and Territories with a 
total population  of 2.9 billion 

•   Combined Economic value of 
US $34.7 trillion, or 57% of global 
GDP 



•  Literature review  
– more than 3,400 papers covering more 
than 45 countries 

•  Ve,ed by scien3sts 
represen3ng 30+ countries 

•  Pacific Ocean Library 
(library.centerforoceansolu3ons.org)  

Pacific Ocean Synthesis 
Methodology 



7 Regions of the Pacific 











Threats & Impact Analysis 

Impact Levels: 

   High Impact: Severely affects both environment and 
society; recovery will take years, if ever  

   Medium Impact: Environment may be altered/destroyed; 
impact smaller in scale and can recover in shorter 
timeframe than high impact threat 

   Low Impact: Environment altered but not destroyed; 
impact to fewer people and places 



Focus on California 

Pollution 
Harmful Algal Blooms 
Chemical 
contaminants 
Marine Debris  

Overfishing 

Habitat Loss 



Solu5ons That (Can) Work 

•  Market‐Based 
Solu5ons 

•  Integrated Coastal 
Zone Management 

•  Marine Protected 
Areas 

•  Governance 
Reform 



•  “Incoherent” array of 
over 88 disjointed MPAs 
in state waters 

•  Burden on pe55oner to 
prove need for an MPA 

•  Tradi5onal fisheries 
management collides 
with ESA, MMPA… and 
itself and u^erly fails to 
integrate ecosystem 
principles 

Before MLPA & MLMA 



A"er MLPA & MLMA 

•  Mandate to establish 
MPA network by 2011 
for improved ecosystem 
protec5on 

•  State fisheries 
managers must address 
ecosystem protec5on 
and coordinate FMPs 
with MPAs 



MLPA’s 6 Goals 

•  To protect the natural diversity and func5on of marine 
ecosystems.  

•  To help sustain and restore marine life popula5ons. 
•  To improve recrea5onal, educa5onal, and study 

opportuni5es in areas with minimal human 
disturbance. 

•  To protect representa5ve and unique marine life 
habitats. 

•  Clear objec5ves, effec5ve management, adequate 
enforcement. 

•  To ensure that the state's MPAs are designed and 
managed as a network. 



Basic MPA Typology  

– State Marine Reserve (no take)  

– State Marine Park (no commercial take, but 
may allow/limit recrea5onal take) 

– State Marine Conserva3on Area (allows 
selected recrea5onal and commercial take) 



MLPA  

•  Is not a Fisheries 
Management Law 

•  Requires use of 
“Best Readily 
Available Science” 



P I S C O 
Partnership for Interdisciplinary Studies 
of Coastal Oceans 



Inside reserves 
species are:  
more abundant, 
larger, and  
more diverse 

Synthesis ‐ Marine Reserves 

Lester et al., in press 



MLPA Implementa5on 

1999:  MLPA becomes law 

2001:  $ but bad process 

2002:  be^er process but ran out of $ 

2004 to present (MLPA Ini5a5ve):   
     $, staffing, deadlines, poli5cal will, 

   transparent public process w/ public‐ 
     private partnership 



Regional Stakeholder 
Group 

CA Marine Life 
Protec5on Act 

Blue Ribbon Task Force 

CA MLPA Central Coast (2004‐07) 

Fish & Game 
Commission 

CA Dept. of Fish & Game 

Science Advisory 
Team M
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BRTF Role 

•  Interpret MLPA 
•  Propel ac5on 
•  Resolve uncertain5es 
•  Frame decisions 

•  Ensure transparency & 
consistency 

•  Represent state interests 
•  Affirm authority of SAT & 

Ini5a5ve staff team 
•  Bridge RSG and FGC 
•  Spend $ wisely 

SAT Role 

•  Build scien5fic literacy 
•  Develop scien5fic guidelines 

or “rules of thumb” 

•  Determine levels of 
protec5on “LOPs” 

•  Evaluate MPA alterna5ve 
proposals 

•  Iden5fy ways to improve 
proposals 

•  Sort science & policy 



From Goals to Guidelines 

•  To protect 
natural 
diversity and 
func5on of 
marine 
ecosystems 

•   To protect representa5ve and unique marine      
    life habitats 



Inside MPA Outside MPA 

How Big Should MPAs Be? 



No Single Answer 
0 – 1 km 1 – 10 km 10 – 100 km 100 – 1000 km > 1000 km 

Invertebrates 
Jumbo Squid* 

Fishes    
Sharks*        
Tunas* 

Turtles* 
Birds          
Albatross*  
Pelican* 
Shearwater* 
Shorebirds*      
Terns* 

Mammals 
Dolphins     

  Sea Lions* 
Whales* 

Invertebrates 
Dung. Crab* 

Rockfishes     
Bocaccio     
Canary         
Yellowtail     
Widow 

Other Fishes  
Anchovy  
Herring      
Sardine 

Birds                     
Gulls   
Cormorants 

Mammals 
Harbor Seal 
Otter 

Fishes           
  Big Skate  
  Pacific Halibut 
Sablefish*  
Salmonids* 
Sturgeon 
Whiting* 

 Birds                 
Gulls* 

Mammals 
Porpoises    
Sea Lions* 

Rockfishes 
Black          
Brown             
Copper    
Greenspotted 
Olive   
Vermilion 

Other Fishes      
Cabezon 
Ca. Halibut     
Lingcod         

Invertebrates 
Abalone     
Mussel      
Octopus      
Sea Star    
Snail          
Urchin 

Rockfishes  
Blk. & Yellow  
China 

  Gopher 
Grass, Kelp 

Other Fishes  
  Sheephead 
Greenling 

  Surf perches 
  Eels  * Seasonal Migration 



Which Species Do You  
Want to Benefit? 

0 – 1 km 1 – 10 km 10 – 100 km 100 – 1000 km > 1000 km 

Invertebrates 
Jumbo Squid* 

Fishes    
Sharks*        
Tunas* 

Turtles* 
Birds          
Albatross*  
Pelican* 
Shearwater* 
Shorebirds*      
Terns* 

Mammals 
Dolphins     

  Sea Lions* 
Whales* 

Invertebrates 
Dung. Crab* 

Rockfishes     
Bocaccio     
Canary         
Yellowtail     
Widow 

Other Fishes  
Anchovy  
Herring      
Sardine 

Birds                     
Gulls   
Cormorants 

Mammals 
Harbor Seal 
Otter 

Fishes           
  Big Skate  
  Pacific Halibut 
Sablefish*  
Salmonids* 
Sturgeon 
Whiting* 

 Birds                 
Gulls* 

Mammals 
Porpoises    
Sea Lions* 

Rockfishes 
Black          
Brown             
Copper    
Greenspotted 
Olive   
Vermilion 

Other Fishes      
Cabezon 
Ca. Halibut     
Lingcod         

Invertebrates 
Abalone     
Mussel      
Octopus      
Sea Star    
Snail          
Urchin 

Rockfishes  
Blk. & Yellow  
China 

  Gopher 
Grass, Kelp 

Other Fishes  
  Sheephead 
Greenling 

  Surf perches 
  Eels  * Seasonal Migration 



Larger Size  
Benefits More Species 

0 – 1 km 1 – 10 km 10 – 100 km 100 – 1000 km > 1000 km 

Invertebrates 
Jumbo Squid* 

Fishes    
Sharks*        
Tunas* 

Turtles* 
Birds          
Albatross*  
Pelican* 
Shearwater* 
Shorebirds*      
Terns* 

Mammals 
Dolphins     

  Sea Lions* 
Whales* 

Invertebrates 
Dung. Crab* 

Rockfishes     
Bocaccio     
Canary         
Yellowtail     
Widow 

Other Fishes  
Anchovy  
Herring      
Sardine 

Birds                     
Gulls   
Cormorants 

Mammals 
Harbor Seal 
Otter 

Fishes           
  Big Skate  
  Pacific Halibut 
Sablefish*  
Salmonids* 
Sturgeon 
Whiting* 

 Birds                 
Gulls* 

Mammals 
Porpoises    
Sea Lions* 

Rockfishes 
Black          
Brown             
Copper    
Greenspotted 
Olive   
Vermilion 

Other Fishes      
Cabezon 
Ca. Halibut     
Lingcod         

Invertebrates 
Abalone     
Mussel      
Octopus      
Sea Star    
Snail          
Urchin 

Rockfishes  
Blk. & Yellow  
China 

  Gopher 
Grass, Kelp 

Other Fishes  
  Sheephead 
Greenling 

  Surf perches 
  Eels  * Seasonal Migration 



SAT Guidelines ‐ Size 

Suggested Minimum Size Guidelines 

 Alongshore span of 5 – 10 km (3 - 6 miles)  

 Preferably 10 – 20 km (6 - 12 miles) 

 Extend from the intertidal zone to deep waters 
   (3 miles offshore) 



Leaving the Reserve has  
Few Risks for Larvae 

MPA 

Key Question: Can Enough 
Larvae get to Another Reserve? 



Larval Dispersal Distances Vary 
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Spacing MPA Size 

MPAs should be 
separated by 
no more than  

50-100 km     
(30-60 miles) 

50 km 





“Rules of Thumb” 

Size:  minimum area of 9 sq. miles 
     preferred area of 18‐36 sq. miles   

Spacing: no more than 30‐60 miles apart 

Habitat Coverage: all key habitats should   
            be protected 

Replica5on:  at least 3‐5 replicates of   
     each habitat type 



Evalua5ng Early Proposals  
for Central Coast 
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Understanding Differences 
for Key Habitats 



From This… 

So Central Coast 
Region 

•  12 MPAs = 3.76% 

•  5 marine reserves 
= 0.65% 



To This   

•  29 MPAS = 18% of 
study region  (204 
sq.mi or 53,000 
hectares) 

•  7.5% area in “no 
take” marine 
reserves, remainder 
mostly in moderate 
to high protec5on 
conserva5on areas 



Roots of Success 

•  Strong Statutory mandate 

•  Secure funding 
•  Rich founda5onal data 
•  Clear scien5fic briefings 
•  Transparent process 
•  Poli5cal champions 
•  Entrepreneurial staff 
•  Decision support tool & 
hands‐on training 

•  Firm/5ght deadlines 

Scien5sts 
who can 
communi‐
cate! 



h^p://www.dfg.ca.gov/mlpa/ 
For live video of all MLPA mee5ngs go to Cal‐span.org 

Thank you! 





BRTF “Lessons Learned”  
for North Central Coast 

•  Use a BRTF model for next region 
•  Clarify roles of stakeholders, BRTF, DFG  
•  Keep independent professional staff 
•  Involve FG Commission earlier and more 
meaningfully with SAT, BRTF, RSG 

•  Enhance state agency capacity:  FG 
Commission; DFG; State Parks; SWRCB 



Marine Life 
Protec5on Act 

CA MLPA No Central Coast 
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Regional Stakeholder 
Group 

Blue Ribbon Task 
Force 

Fish & Game 
Commission 

Dept. of Fish & 
Game 

Science Advisory 
Team 



From:  

• 13 MPAs  (1 marine 
reserve of 0.28 sq mi)  

• 26.9 sq mi (3.54% of 
study region)   
To: 



BENTHIC  
ADULTS 

REPRODUCTION 

SETTLEMENT 

PLANKTONIC 
LARVAE 

Uncertainty on Key Part  
of Marine Life Cycles 



Other 
Challenges 

•  Long Time Scales 
•  Interdisciplinary 
Problems 

•  Nearshore 
Oceanography 

•  Science – Policy 
Interface 



California Current  
Large Marine Ecosystem 

A Big Goal 

1. Understand Dynamics of 
a Large Marine Ecosystem 
   - how does it work? 
   - is it changing? 

2. Use this Knowledge to 
Improve Public Policy 



Defining BioRegions 


