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MPA BACKGROUND

CA Marine Life Protection Act

Three ecological goals:

• Protect the natural diversity and abundance of marine 

life, and the structure, function and integrity of marine 

ecosystems.

• Help sustain, conserve and protect marine life 

populations, including those of economic value, and 

rebuild those that are depleted. 

• Protect marine natural heritage, including protection of 

representative and unique marine life habitats in CA 

waters for their intrinsic values.

• Ensure that MPAs are designed and managed 

as a network



MPA BACKGROUND

• MPAs established between 

2007 and 2012 in four coastal 

regions

• 124 MPAs total covering 2197 

km2, 16% of state waters

North Coast

est. 2012

North Cen Coast

est. 2010

Central Coast

est. 2007

South Coast

est. 2012



CALIFORNIA BACKGROUND



NETWORK-WIDE KELP FOREST MONITORING

Humboldt State

Reef Check

UCSC

UCSB

Occidental  

277 sites in 65 MPAs

23 years

55,000 transects 

>390 divers



GUIDING DOCUMENTS



Spatial Design of Monitoring Program

Monterey Peninsula

Carmel Bay

Pt. Lobos SMR

Carmel Bay SMCA

MPA sites

Reference sites

Fish transects:

5m, 10m, 15m, 20m

Algae, invertebrate 

transects:

5m, 12.5m, 20m



ANALYTICAL DESIGN

Species targeted by fisheries show 

greater biomass increases over time 

inside MPAs than outside MPAs

Predicted pattern 

Species NOT targeted by fisheries 

exhibit similar changes in biomass over 

time inside MPAs vs. outside MPAs

Hypothesis 

Biomass

Year

Biomass

Year
MPA 

establishment

MPA 

establishment

inside

outside

inside

outside

Targeted

Non-

targeted

△

△

Change in biomass of Targeted species 

over time will be greater than non-

targeted species inside MPAs

Change in  

biomass

In vs Out 



Targeted

Non-targeted

South Coast and Northern Channel 

Islands showed a significant increase in 

biomass of Targeted species within these 

MPAs relative to outside MPAs

But… Northern Channel Islands is the 

only region where Targeted species within 

the MPAs diverge significantly from Non-

targeted species

Do CA MPAs show a positive reserve effects for biomass of fishes?

Inside MPA

Outside MPA

Northern and Central California 

showed no significant patterns 

between Targeted and Non-targeted 

species or Inside and Outside MPAs

North Coast Northern Channel IslesCentral Coast South Coast

-27% +26% +41% +28%



Do Targeted Fishes Differ in Their Response? 
RESPONSE 

– +
greater in MPAsgreater in Refs

Change in Fish Biomass Over Time
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Stronger MPA responses in the So. Coast 

and No. Channel Islands:

● Fished species

● California Sheephead

● Kelp Bass

RESPONSE 
– +

greater in MPAsgreater in RefsDo Targeted Fishes Differ in Their Response? 
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RESPONSE 
– +

greater in MPAsgreater in Refs
Do Inverts and Algae differ in their response?

Change in Density Over Time

➔ Focal Species



Stronger MPA responses:

● Central Coast: Red abalone

● South Coast/NCI:

Spiny lobster

sea cucumbers

giant kelp

RESPONSE 
– +

greater in MPAsgreater in Refs
Do Inverts and Algae differ in their response?

Change in Density Over Time

➔ Focal Species



Do MPA characteristics explain responses for targeted fish?

Dist. to Port MPA Size

Habitat Div. Habitat Rich. Area Rock



Effect of the Marine Heatwave (2014-2016) on Kelp (Bull and Giant)

North Coast

(bull kelp)

Central Coast

(bull and giant)

South Coast &

No. Channel 

Islands

(giant kelp)

Year Year

See talk by Emelly Villa at 11 am TODAY in this room



SUMMARY

• MPA effects vary across species, 

biogeographic regions, individual 

MPAs and time periods.

○ Regional scales proved more insightful than 

combined state-wide analyses. 

• MPA design attributes (e.g. size, 

location, habitat) did not predict 

variation in performance.



North Coast MPAs: No clear responses

▪ Youngest MPAs / shortest time series

▪ Very difficult access – low replication and gaps

▪ Environmental disturbance (MHW) caused dramatic 

changes that could have swamped any possible 

MPA effects

Central Coast MPAs: Variable responses

▪ Very well sampled region

▪ Variable fishing pressure within region

▪ Variable responses to MHW within region

No. Channel Islands/So. Coast MPAs: Strong pos. responses

▪ Very well sampled region

▪ Moderate to very high fishing pressure

▪ Region less affected by MHW

Fishing

Strong

MHW

Weak

Low

High



MANAGEMENT RECOMMENDATIONS

o Continue long-term monitoring of kelp forest ecosystems and environmental 

conditions 

▪ But tailor monitoring regionally in ways that make financial and ecological sense

o Prioritize MPAs to monitor and evaluate

▪ Not every MPA requires the same level and type of monitoring

o Prioritize better understanding of regional drivers of MPA performance

▪ Acquire accurate fishing data near MPAs

▪ Better characterize environmental conditions and responses to disturbances such as MHW
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By the numbers…so many to thank……

65 MPAs
277 Sites

50,000+ Transects

30,000+ Dives
70,000+ Cylinders

2,200+ Days underwater

23 Years
390 Divers



Partners & Funding
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