Item No. 17
Staff Summary for May 5-6, 2026

17. General Public Comment for Items Not on the Agenda

Today’s Item Information X Action O

Receive public comment regarding topics within the Commission’s authority that are not
included on the agenda.

Summary of Previous/Future Actions (N/A)

Background

This item is to provide members of the public an opportunity to address the Commission on
topics not on the agenda. Staff may include written materials and comments received prior to
the meeting as exhibits in the meeting binder (if received by the written comment deadline), or
as supplemental materials and comments at the meeting (if received by the supplemental
comment deadline).

General public comments are categorized as either: (1) requests for non-regulatory action or
(2) informational-only. Under the Bagley-Keene Open Meeting Act, the Commission cannot
discuss or take action on any matter not included on the agenda, other than to schedule issues
raised by the public for consideration at future meetings. Thus, non-regulatory requests (any
request of the Commission that does not require a regulation change) generally follow a two-
meeting cycle (receipt and direction).

Any non-regulatory request submitted during today’s meeting, and unrelated to marine
protected areas, will be received by the Commission at its next regularly scheduled meeting
(currently June 17-18, 2026) under “Non-regulatory requests from previous meetings.”

Significant Public Comments (N/A)

Recommendation

Commission staff: Consider whether to add any future agenda items to address issues that
are raised during public comment.

Exhibits

1. Santa Barbara Harbor Commission opposes proposed marine protected area
expansions, citing conflicts with the Commission’s Coastal Fishing Communities
Policy and significant economic risks to local fishing-dependent businesses, and
requests that decisions on the petitions be deferred pending a full socioeconomic
impact review and consideration of stakeholder-driven alternatives, received March 5,
2026

2. Chris Arechaederra, Executive Director, Coastal Conservation Association California
(CCA California), states that comments made by an individual during the April 14,
2026 Tribal Committee meeting were inappropriate and do not reflect the views of
CCA California. As a result, the organization plans to revoke the individual’s
membership for failing to meet CCA California’s standards of conduct. Received
April 16, 2026.
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3. Alongtime commercial fisherman and two members of the public collectively share
their support of science-based decision making in the MPA review process, calling for
stronger public engagement — particularly for the Channel Islands — and continued
improvement of regional fisheries management, expanding the MPA network to
enhance biodiversity and climate resilience through larger, connected reserves, and
strong enforcement, received between April 16 and April 22, 2026

4. Kaspar Kazazian, California Surf Fishing, supports allowing shore fishing in the
expanded Duxbury State Marine Conservation Area (SMCA), expresses concern that
other shore fishing petitions are being assessed by the Department using outdated
2009 criteria, requests the petitions be reevaluated using more current criteria, and
requests that shore fishing remain an accessible, equitable, and economically
important activity, received April 17, 2026

5. The San Diego Fishermen’s Working Group, Alliance of Communities for Sustainable
Fisheries, and California Fisherman’s Resiliency Association raise concerns regarding
the California Ocean Protection Council’s approach to the MPA petition process,
asserting that adaptive management is being applied inconsistently and that existing
regulatory measures, pending federal closures, and scientific findings showing limited
biodiversity or resilience gains from expanded MPAs are not being fully considered.
They caution that additional closures may displace fishing effort without addressing
broader stressors and affirm support for tribal co-management within existing MPAs
while opposing further MPA expansions. Received April 18, 2026.

6. Darren Gertler disputes the need for MPA expansion proposals, noting California’s
fisheries are already effectively managed and additional closures could limit future
fishing access and reduce opportunities for youth to develop stewardship connections,
received April 20, 2026

7. Monica Martinez, Chair, Santa Cruz County Board of Supervisors, opposes Petition
2023-33MPA and supports the Departments recommendation to deny it due to limited
scientific justification, the presence of existing healthy kelp forests in the proposed
areas, insufficient community outreach, and potential impacts on local fishing access,
received April 21, 2026

8. Tom Hafer, Secretary, Morro Bay Commercial Fishermen’s Organization, contests the
addition of more MPA designations, asserting that current scientific evidence does not
show increases in biodiversity, biomass, or climate-resilience benefits. They state that
expanding MPAs would negatively affect the commercial fishing sector, and
recommend restoring fishing access, reinstating seasonal spawning closures, and
consider adding slot limits as alternative measures. Received April 21, 2026.

9. Patrick Spalding urges the Commission to deny Petition 2023-23MPA noting that the
region is already highly regulated, the petition provides no scientific evidence linking
fishing restrictions to kelp restoration, and the proposed changes would harm local
communities by removing long standing access for over 100,000 residents, received
April 22, 2026

Motion (N/A)
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From:

Sent: Thursday, April 16, 2026 11:03 AM

To: FGC <FGC@fgc.ca.gov>

Subject: May 5th Regional Marine Protected Area Petitions Meeting

To whom it may concern,

I am writing to express my strong support for the continued expansion and strengthening of
Marine Protected Areas (MPAs) along California’s coastline.

MPAs are one of the most effective, evidence-based tools available for preserving marine
biodiversity, rebuilding depleted fish populations, and increasing ecosystem resilience in
the face of climate change. Decades of research have consistently shown that well-
managed MPAs lead to increased biomass, greater species diversity, and spillover benefits
that enhance adjacent fisheries.

California has been a national and global leader in marine conservation through the
implementation of the Marine Life Protection Act (MLPA). Expanding and reinforcing this
network is a logical and necessary next step to ensure that these gains are not only
maintained, but strengthened over time.

In particular, | support efforts to:

¢ Increase the size and connectivity of MPAs to support ecosystem-scale resilience

Protect critical habitats such as kelp forests, estuaries, and spawning grounds

Ensure strong enforcement and monitoring to maintain ecological integrity

Incorporate adaptive management strategies to respond to climate-driven changes
in ocean conditions

Healthy marine ecosystems are foundational not only to biodiversity, but also to
California’s fishing economy, tourism industry, and coastal communities. By investing in
long-term conservation through MPAs, the state is safeguarding both environmental and
economic sustainability.

| encourage the Department and Commission to continue prioritizing science-based
decision-making and to move forward with policies that expand and strengthen California’s
MPA network.

Thank you for the opportunity to provide public comment.

Sincerely,

Sawyer Sacket

Paso Robles, CA



From: Robert Groeber < >

Sent: Tuesday, April 21, 2026 02:39 PM

To: FGC <FGC@fgc.ca.gov>

Subject: Fish and Game Commission Meeting May 5, 6, 2026

April 21, 2026

California Fish and Game Commission
P.O. Box 944209

Sacramento, CA 94244-2090

Submitted electronically to fgc@fgc.ca.gov

Re: May 5,6,2026 Fish and Game Commission Meeting Agenda Item 2:
Bin 2 MPA Petitions

Dear President Sklar and honorable Commissioners and Staff,

| am writing to express my strong support and gratitude to the
Department of Fish &

Wildlife (Department) for their thoughtful and thorough analysis of the
Marine Protected Area (MPA) petitions and my full agreement with their
recommendations.

| strongly encourage the Commission to adopt the thoughtful, empirical
recommendations of the Department’s career staff scientists and to
judiciously consider the diverse communities

who would be critically impacted by additional closures to coastal
fisheries.

The Department’s consistent application of the guidance provided by the
Master Plan for MPAs, historical documentation of the original MLPA
decision making process, and evaluation of best available science and
policy was robust and transparent. While there were petitions that pro-
fishing advocacy groups advocated for alternative outcomes, |
recognize and

respect the determinations of Department staff and stand behind the
established process for informed decision-making regarding petitions.



The Department’s approach was not developed in a vacuum. Rather, it
was the direct result of over two and a half years of Commission and
MRC meetings, countless hours of testimony and thousands of pages of
stakeholder input.

In addition, regular citizens, tribes,

other government agencies, and a myriad of NGOs shared their
perspectives to ensure a clear and transparent process for petition
evaluation and prioritization. From the initial referral of the petitions to
the analysis and adoption of Bin 1, the creation of the decision-making
matrix, creating a committee of the whole to hear the arguments, and a
myriad of

other milestones, this process was the culmination of a diverse set of
stakeholder voices and grounded in longstanding law and procedure.
The Department’s science-based recommendations are thus bolstered
by the voices of a large and diverse constituency who helped to
formulate the transparent process.

| strongly encourage the Commission to

honor the outcome of years of diligent work and to recognize the
Department’s

recommendations as the authority on these matters. The Commission
can be confident that this decision will set the standard for our MPA
network to be adaptively managed by science, stakeholder input and
law, rather than

ideology or emotion, exactly as the MLPA dictated.

Furthermore, | look forward to reviewing the Department’s
recommendations on the

remaining petitions now classified as tribally led or co-led. | respect tribal
sovereignty, the principles of tribal co-management and tribal authority to

conduct government to government consultations regarding tribal
interests and access to natural resources. At the same time, |
respectfully request that any decisions to expand the MPA network and



to close recreational access to fishing for the general public follow the
guidance provided by the Master Plan for MPAs and the science-based
decision-making

framework that has guided the MPA petition evaluation process over the
past several years.

Stay safe and healthy!
Carpe Diem!

Robert Groeber

Port Hueneme CA

iSent from my wonderfully iDdictive fujiPhone! Please forgive spelling and typographical
errors...






From: California Surf Fishing <calisurffishing@gmail.com>

Sent: Friday, April 17, 2026 09:46 PM

To: FGC <FGC@fgc.ca.gov>

Subject: Shore Fishing in Highly Protected SMCAs - Written Comment

Dear Commissioners,

This is Kaspar Kazazian with www.CaliforniaSurfFishing.net and
www.instagram.com/CaliforniaSurfFishing.

It was a pleasure speaking with each of you on this topic and also commenting during the
April 15 meeting.

We applaud CDFW's recommendation to continue permitting shore fishing in the expanded
Duxbury SMCA. However, we have serious concerns that other shore fishing opportunities
will be limited due to CDFW's use of an outdated 2009 SAT framework, which classified
shore fishing as a low level of protection. Several petitions allowing shore fishing (such as
Point Dume) were denied in the CDFW recommendations, citing this outdated low level of
protection.

As | stated during the April 15 FGC meeting, the latest MPA science attributes a high level of
protection to SMCA's that allow shore-only fishing, not low. Since 2009, the original SAT
rationale has been shown to be flawed, overstating the cascading effects of shore fishing
on deeper SMCA fish populations.

Please see our page below for a thorough justification of shore fishing in highly
protected SMCAs, with data and references: https://www.change.org/p/allow-shore-
fishing-in-smca-s

The page also shows signatures and written comments from 1,300+ surf fishermen in
support of SMCA shore fishing.

After reading our page, we hope you more accurately and favorably evaluate petitions that
allow SMCA shore fishing (Mishopshno, Point Dume, etc).

Alternatively, catch and release shore fishing is a very conservative option with scientific
consensus; even the 2009 SAT attributed a high level of protection to SMCAs with catch
and release shore fishing. While the data and references in the link above are for catch and
keep shore fishing, catch and release shore fishing is an alternative that is already
culturally engrained in shore fishing.

Shore fishing represents one of the most accessible and equitable forms of outdoor
recreation, in alignment with several DMR recommendations and the MLPA. It is also one of


https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.californiasurffishing.net%2F&data=05%7C02%7Cfgc%40fgc.ca.gov%7Cab2c7cc9bba04bfb9fda08de9d058e5b%7C4b633c25efbf40069f1507442ba7aa0b%7C0%7C0%7C639120844360370320%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=L%2BJQyc%2FrcfTiqUOVZckM1%2BwFCOWm8%2Fpt%2BpIsp121qkI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.instagram.com%2FCaliforniaSurfFishing&data=05%7C02%7Cfgc%40fgc.ca.gov%7Cab2c7cc9bba04bfb9fda08de9d058e5b%7C4b633c25efbf40069f1507442ba7aa0b%7C0%7C0%7C639120844360395898%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=b2OKOSZ7GKcH6p0JERbp16bR0u3TQNJi%2BMeLoquLIQc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.change.org%2Fp%2Fallow-shore-fishing-in-smca-s&data=05%7C02%7Cfgc%40fgc.ca.gov%7Cab2c7cc9bba04bfb9fda08de9d058e5b%7C4b633c25efbf40069f1507442ba7aa0b%7C0%7C0%7C639120844360413975%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=vLHbgjSkJeSnH4qwu47b2dxC42xZR3nNp5TaWzHaN0w%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.change.org%2Fp%2Fallow-shore-fishing-in-smca-s&data=05%7C02%7Cfgc%40fgc.ca.gov%7Cab2c7cc9bba04bfb9fda08de9d058e5b%7C4b633c25efbf40069f1507442ba7aa0b%7C0%7C0%7C639120844360413975%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=vLHbgjSkJeSnH4qwu47b2dxC42xZR3nNp5TaWzHaN0w%3D&reserved=0
https://www.californiasurffishing.net/
https://www.instagram.com/CaliforniaSurfFishing
https://www.change.org/p/allow-shore-fishing-in-smca-s

the most popular forms of fishing in California, accounting for 34% of fishing trips
according to recent CRFS data. Many local businesses are dependent on a thriving shore
fishery.

Thank you.


















From: Darren Gertler < >
Sent: Monday, April 20, 2026 10:37 AM

To: FGC <FGC@fgc.ca.gov>

Cc: Christopher Killen <chris@allwaters.org>
Subject: Expanding MPA's is not the correct answer

Dear California Department of Fish and Wildlife,

My name is Darren Gertler | live and fish in and around Soquel CA, and | am a teacher, a
father, and a lifelong fisherman. | am writing to express my support for the science-based
denials of the proposed Marine Protected Area (MPA) expansion plans. Please listen to your
educated and objective staff who have recommended denying the petitions that are trying
to expand MPAS up and down our shared coastline.

California’s fisheries—both recreational and commercial—are widely recognized as some
of the best managed in the world. This success is rooted in sound science, adaptive
management, and a strong culture of stewardship among those who depend on these
resources. Expanding MPAs beyond what science supports risks undermining that balance.

| am especially concerned about the long-term impact on future generations. If my 11-year-
old daughter is not allowed to fish and meaningfully interact with her local waters, she risks
growing up disconnected from the very environment we hope she will protect. She caught
and cooked her first lingcod this weekend which will be an event she will remember for the
rest of her life. It will guide her to protect and restore her environment. Direct experience
with our nearshore ecosystems nurtures not only her ability to provide for herself, but also
her sense of responsibility, respect, and advocacy for conservation and access.

Access to these waters helps cultivate the next generation of environmental stewards.
Without that connection, we risk losing both the cultural and conservation-minded legacy
that has made California a leader in fisheries management.

Thank you for considering my perspective.

Sincerely,
Darren Gertler
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California Fish and Game Commission
1416 Ninth Street, Suite 1320
Sacramento, CA 95814

RE: Reaffirmation of Santa Cruz County Board of Supervisors’ Opposition
to Marine Protected Area Petition 2023-33MPA

Dear President Sklar, Vice President Anderson, and Members of the California Fish and
Game Commission,

On behalf of the Santa Cruz County Board of Supervisors, | write in strong support of
the California Department of Fish and Wildlife’s Evaluation of the 2023 Decadal
Management Review Marine Protected Area Petition’s recommendation to deny Marine
Protected Area Petition 2023-33MPA, which proposes to expand the State Marine
Reserve (SMR) at Natural Bridges by 14.5 square miles and establish a new State
Marine Conservation Area (SMCA) of approximately 3.2 square miles at Pleasure Point.
The California Fish and Game Commission (CFGC) is scheduled to consider this
petition on April 21, 2026, and we urge the Commission to reject it in its current form.

The Board first acted on this matter on March 12, 2024, voting unanimously to oppose
the petition absent significant revisions. At that time, the Board identified four specific
conditions that would need to be satisfied before further consideration was warranted:

1. Conduct studies to evaluate the specific factors influencing kelp forest expansion
and contraction on the Central California Coast, including the role, if any, of
recreational fishing activities.

2. Hold community outreach forums to inform the public about the purpose and
scientific rationale for the proposed MPA changes.

3. Convene a regional stakeholder group, including scientists, environmentalists,
fishers, indigenous tribes, and elected officials, to help determine appropriate
designations and regulatory frameworks.
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4. Identify specific areas where current management is failing to sustain kelp forests
and prioritize MPA protections accordingly.

Unfortunately, the amended petition does not address the scientific and procedural
deficiencies the Board identified. Since our 2024 action, the petitioners have met with
the Third District office only once and to our knowledge have engaged minimal outreach
with the broader community of stakeholders, including local fishers, Santa Cruz and
Capitola City Councils, indigenous tribes, scientists, and residents directly affected by
the proposed restrictions. This is not an acceptable foundation for regulations of this
magnitude. For these reasons, on March 24, 2026, the Santa Cruz County Board of
Supervisors unanimously voted to reaffirm their opposition to the creation of these two
MPA'’s.

Our concerns fall into five principal areas:

1. Insufficient Scientific Evidence

The petition’s central premise — that restricting recreational fishing will advance kelp
forest health and expansion — is not supported by the available science. A December
2021 technical report on Monitoring and Evaluation of Kelp Forest Ecosystems in the
MLPA Marine Protected Area Network found no substantial negative effect from current
uses on average kelp canopy area in existing MPAs. Critically, the report found no
effect of MPA status on kelp forest resilience during the 2014—-2016 Marine Heat Wave,
and found that existing Central Coast MPAs were evenly split between higher and lower
resilience than nearby non-MPA reference sites. These findings do not support the
conclusion that expanding MPAs in the proposed areas will reliably produce the
outcomes the petitioners seek.

2. Proposed Areas Already Support Healthy Kelp Forests

The areas targeted by this petition contain persistent, stable kelp beds that recovered
effectively from the 2014—2016 Marine Heat Wave. By focusing on sites where kelp is
already thriving under current management, including existing recreational fishing
activity, the petition undermines its own rationale. There is no data indicating that
recreational fishing intensity in these areas is inhibiting kelp forest growth. Regulatory
restrictions should be directed where management is demonstrably failing.

3. Significant Impacts on Recreational and Subsistence Fishing

A State Marine Reserve designation prohibits any taking or possession of living,
geological, or cultural marine resources except under specific permits. Expansion of the
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Natural Bridges SMR would curtail recreational and subsistence fishing opportunities for
residents who depend on coastal access for recreation, cultural practice, and livelihood.
While the amended petition proposes to create a State Marine Conservation Area that
allows for shore-based recreational hook-and-line fishing and spearfishing (as opposed
to the previously proposed SMR) we remain concerned that the designation will limit
recreational and subsistence fishing opportunities in this area, where small vessels,
kayaks, and paddle boards are also utilized for these purposes, and will provide no
benefits that will improve kelp forest health through the new regulation.

The Santa Cruz region already carries significant protective designations through the
Monterey Bay National Marine Sanctuary and multiple existing MPAs. Further
restrictions, absent compelling and site-specific scientific justification, would impose
disproportionate burdens on our community by further reducing access to marine
ecosystems.

4. Inadequate Stakeholder Engagement and Public Outreach

Many residents first became aware of these proposals only when the item appeared on
the Fish and Game Commission’s agenda. A significant portion of the affected
community remains uninformed of the proposed changes to this day. Sound
environmental policy requires meaningful community engagement from the outset. That
has not occurred here.

Santa Cruz County has a proud tradition of environmental stewardship grounded in
balanced, evidence-based decision-making. We remain deeply committed to the health
and resilience of our marine ecosystems. It is precisely because of that commitment
that we cannot support a regulatory approach that lacks rigorous scientific justification,
bypasses meaningful community participation, and imposes burdens on residents
without a demonstrated need to do so.

5. Concurrence with Recommendations Proposed by Fish and Wildlife Staff

After reading the recommendations that were provided by Fish and Wildlife staff, we
agree with their recommendations that overall the expansion of the Natural Bridges
MPA would be unnecessary to achieve the goals of protecting kelp, which occurs mostly
near shore, and the original intent of this particular MPA, which was designed to protect
intertidal and nearshore habitats while minimizing socio-economic impacts. We also
agree that the creation of the Pleasure Point MPA would be too small in nature to
provide meaningful ecological impacts and instead impose socioeconomic impacts on
residents and visitors to the region.
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We respectfully urge the California Fish and Game Commission to deny Petition 2023-
33MPA. If there are future efforts to expand MPA’s in the Santa Cruz region, we hope
to be notified of such changes and would encourage that any changes be driven by the
scientific community, and include extensive community outreach and regional
stakeholder engagement that the seriousness of these kinds of proposals demand. As
a community that is a leader in environmental protection, we are committed to
protecting our environment while balancing that with public access and we are always
open and available to work with all parties to strike a healthy balance for both activities.

Thank you for your consideration of the Board’s position.

Sincerely,

MONICA MARTINEZ, Chair
Santa Cruz County Board of Supervisors

Cc:  Senator Laird
Assemblymember Pellerin
Assemblymember Addis
Speaker Rivas
Mayor and City Council, City of Capitola
Mayor and City Council, City of Santa Cruz



From: mbcfo member < >

Sent: Tuesday, April 21, 2026 02:57 PM

To: Miller-Henson, Melissa@FGC <Melissa.Miller-Henson@fgc.ca.gov>; FGC <FGC@fgc.ca.gov>
Subject: Peer reviewed studies show minimal if any benefit of MPAs.

Dear California Fish and Game Commission,

Before adding more MPA'’s, you should realize the science shows they are not increasing
biodiversity, biomass and/or increasing resiliency against climate change- contrary to what you
have been told.

1. MPA’s do not add residency from heat waves.
2. MPA’s do not increase biodiversity.
3. MPA’s do not increase the total biomass densities or population levels.

If you want to help the sustainability of the commercial fishing community, give the fishermen
back more valuable habitat to fish, put back the 2 month seasonal closure of the nearshore
fishery during spawning, and perhaps try a slot size limit. Adding MPAs will only make things
worse.

Tom Hafer

Secretary MBCFO
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Ecological Performance

Key Findings:

o Fish biomass in 2019-2020 tended to be greater in MPAs relative to outside of MPAs for
targeted species across different monitored habitats and for all regions except Northern
California. However, only in the South Coast region was this MPA effect significant, with this
region driving a significant positive ‘statewide’ effect of MPAs.

o The positive MPA responses in fish biomass within each region were related to MPA age
(which is closely correlated with region) and not related to MPA size or distance to port (as
a proxy for fishing effort).

o For three habitats (kelp forest, rocky reef, and deep reef) there is a sufficient time series
with which to measure change over time. Biomass of fish species targeted by fishing
increased over time for two habitats (kelp forest and rocky reef) in three out of four regions.

o Therewas no difference in fish diversity between MPA and reference sites within any of the
habitats.

Recommendations:

o Continued comprehensive monitoringis required to measure MPA performance effectively
and to identify changes over time.

o Incorporating additional influencing factors such as fishing pressure prior to
implementation and connectivity is important to evaluating patterns of response to MPA
implementation.

o Ecological performance of MPAs must be evaluated against science-based expectations of
performance.



Habitat

Key Findings:

o Onshore habitat composition (i.e., proportion of shoreline that is sandy beach, rocky
intertidal, coastal marsh, tidal flats, and hardened/armored shoreline) varies among MPAs
and regions within the network. South Coast MPAs contained more sandy beach, while the
Northern Channel Islands and Central coast MPAs contained more rocky intertidal. MPAs
in the North Coast were highly variable, with some containing 100% sandy beach and

others 100% rocky intertidal.
o Nearshore/offshore habitat composition (i.e., proportion of hard and soft substrate and

kelp cover by depth stratum) varies among MPAs within the network. Interestingly, within
each region, larger MPAs tend to contain greater relative amounts of soft bottom, deeper
habitats

o MPAs can be classified by their situational context - whether they are estuary-only, coastal,
or offshore — and there are significant differences in habitat composition among these
three classifications.

o There are significant differences in coastal MPA habitat composition among each of the
four regions (North, Central, N. Channel Islands, and South).

Recommendations:

o With the extensive habitat data available, future analyses can examine linkages between
habitat diversity and species diversity.

o Further human dimensions data are required to assess whether culturally important
habitats are adequately protected.



Climate Resilience

Key Findings:

o Community composition in Central California changed as a result of the marine heatwave
in three out of five habitats (kelp forest, rocky reef, and deep reef).

o Community shifts in Central California were associated with changes in oceanographic
conditions.

o In Central California, some ecological communities in SMRs experienced less change than
in associated reference sites, but across all monitoring groups and MPAs, there was no
overarching effect of MPAs in mitigating change. Continued monitoring will be able to
address differential effects of MPAs on recovery.

Recommendations:

o In order to understand the ability of the MPA Network to resist and recover from future
marine heatwave events, it is critical to have sufficient monitoring across regions.
Therefore, continued comprehensive monitoring is required.

o California’s habitats are likely still recovering from the heatwave and it is possible that
more time needs to pass before recovery and resilience can be adequately assessed.

o Climate change threatens to inhibit the intended performance outcomes of marine
protected areas. Additional tools and strategies are needed in conjunction with regulatory
protection to plan forand mitigate the consequences of marine heatwave events and other
climate perturbations. As long as the world continues to emit carbon dioxide, both
protected and unprotected areas in California’s waters will remain under threat. Hofmann
et al. (2021) prioritized research questions and methods, and proposed recommendations
for the State to follow. We recommend centering that report in future monitoring and
research.















from within and outside CA to synthesize existing MPA monitoring data and data related to
additional factors likely to influence MPA performance.

The primary goal of this MPA analysis and synthesis project is to perform social-ecological
analyses using a diverse set of available monitoring data that address critical MPA performance
evaluation questions, guided by the Action Plan and the recommendations of both the Decadal
Evaluation and the Climate Resilience Working Groups, and working in close coordination with
long-term MPA monitoring researchers, some of which are working group members.

Figure 1 | Ecological monitoring sites inside (circle) and outside (x) of marine protected areas
(MPAs) along California’s coast. In panel A, the dark horizontal lines delineate the four MLPA
planning regions (labeled with year of implementation) and the thin gray line indicates state
waters (3 nautical miles offshore). Panel B depicts the density of sites for each monitoring group
and MLPA planning regions. The colors in each panel correspond to the six long term monitoring
programs included in this synthesis report: deep reef, kelp forest, rocky intertidal, rocky reef
(CCFRP), and surf zone.
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The analyses presented in this report included data collected by five habitat monitoring groups:
rocky intertidal, surf zone, kelp forest (visually sampled by divers at 5-20 m depth), rocky reef
(sampled by hook and line at <40 m depth; CCFRP), and deep reef (sampled at 30-130 m using a
remotely operated vehicle). Across the habitat monitoring groups, two organismal groups were
sampled: fishes (kelp forest, rocky reef, and deep reef), and benthic invertebrates and algae (rocky
intertidal and kelp forest). The remainder of the report is organized into four chapters: Ecological
Performance, Habitats, Climate Resilience, and Human Engagement. The overarching questions
for each chapter were guided by the following MLPA goals and DEWG questions:

Chapter One: Ecological Performance

(1) Did regulatory implementation of a marine protected area network result in the increase
of fish biomass and diversity inside of MPAs relative to outside (hereafter, ‘reference’)
locations?

o MLPA Goal 1: To protect the natural diversity and abundance of marine life, and the
structure, function, and integrity of marine ecosystems.

o MLPA Goal 2: To help sustain, conserve, and protect marine life populations, including those
of economic value, and rebuild those that are depleted.

o MLPA Goal 6: To ensure that the MPAs are designed and managed, to the extent possible, as
a component of a connected statewide network.

o DEWG question 1c: Does the difference between MPAs and reference sites in biomass of a
focal and/or protected species increase over time?

o DEWG question 1g: Does the difference between MPAs and reference sites in overall biomass
of focal and/or protected species increase over time?

o DEWG question 1h: Does the difference between MPAs and reference sites in overall biomass
of fished species increase over time relative to species that are not fished?

o DEWG question 20a: Has the difference between MPAs and reference areas in the size/age
structure of recreationally fished species increased over time?

o DEWG question 2a: Does the difference between MPAs and reference sites in species
diversity within any given functional group increase over time?

Chapter Two: Habitat

(1) How are coastal and marine habitats distributed across the MPA network?
(2) Are there regional differences in habitat composition among the management regions?

o MLPA Goal 4: Protect marine natural heritage, including protection of representative and
unique marine life habitats in CA waters for their intrinsic value.

o DEWG question 21: Have unique habitats been adequately represented and protected by the
current distribution and designation of MPAS?
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Chapter One: Ecological Performance

Introduction:

California’s network of MPAs span multiple habitats and ecosystems, providing a unique
opportunity to evaluate emergent social and ecological effects in relation to the design of the
network (i.e., MPA ‘performance’). As part of the Marine Life Protection Act (MLPA), the California
MPA network was designed to conserve the diversity and abundance of marine life, and to protect
the structure and function of marine ecosystems. Through the State’s MPA Monitoring Program,
there is now a wealth of monitoring data available to support the evaluation of the MPA network
in relation to the goals of the MLPA.

The MLPA mandated that California re-design a system of small numbers of unconnected
protected areas into a functional network of ecologically connected MPAs. A network generally
includes a set of multiple MPAs, located in critical habitats, and designed to be connected by the
dispersal of larvae and/or movement of juveniles and adults. In an effective network, organisms
must be able to travel beyond the boundaries of a single protected area into other protected
areas. By using different sizes and spacing of protected areas, a network can protect species with
different life history and behavioral characteristics, and may offer a better compromise between
human use and conservation than single large protected areas. California went through a
lengthy and science-informed process for implementing the network (Gleason et. al 2013,
Kirlin et al. 2013, Botsford et al. 2014).

For all the potential benefits of well-designed MPA networks, they pose many difficulties in
assessing MPA performance. Often, and even by definition, a network is placed across a
biogeographic region and designed to capture a variety of habitat types and environmental
characteristics. While this may be useful for protecting a wide range of species, assessment is
challenging because the effect of each MPA in the network may be different, depending on the
traits and life-histories of the species it contains, the variety of environmental characteristics it
experiences, and the spatial distribution of human usage around and within it. Further, each MPA
also protects a diversity of habitats, each monitored independently using methods best suited to
the particular habitat characteristics.
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Both the baseline and long-term monitoring of California’s MPAs have been organized around
specific habitats (e.g., rocky intertidal, shallow and mid-depth rocky reefs, sandy beach, and
estuaries) as called for in the MPA Monitoring Action Plan. Despite a well-resourced MPA
Management and Monitoring Program and some coordination between the habitat-specific
monitoring programs, we found that there were limitations in the comprehensiveness and
comparability of the datasets across time and space (Table S1). For example, since MPAs in
different regions of California were implemented at different times, baseline monitoring for
each region occurred in different years. In addition, although some efforts were made to
rank the importance of individual MPAs for monitoring prioritization, spatial overlap among
different habitat monitoring groups was not consistent (Table S2). Despite these limitations,
we present a suite of analyses designed to evaluate the performance of California’s MPAs across
habitats and regions. We focus on taxa (fishes) and years (2019-20) where we have the most
complete datasets across habitats. The insights generated from these analyses will be of
broad interest to other regions seeking to develop reserve systems and MPA networks.

We used a meta-analytical framework to test for emergent effects of MPA implementation.
It should be noted that we did not do network analyses per se - that is we do not account
for connectivity or between-habitat ecological relationships.

The MPA Ecological Performance chapter of this report aims to address the following MLPA goals:
o MLPA Goal 1: To protect the natural diversity and abundance of marine life, and the
structure, function, and integrity of marine ecosystems.
o MLPA Goal 2: To help sustain, conserve, and protect marine life populations, including
those of economic value, and rebuild those that are depleted.
o MLPA Goal 6: To ensure that the MPAs are designed and managed, to the extent possible,
as a component of a statewide network.

Methods and Analytical Approaches:

We explored the ecological performance of the MPA network by evaluating regional trends in fish
biomass and diversity inside and outside of SMRs and de facto SMRs (evaluated for each
individual habitat based on regulations; hereafter ‘SMRs’, see below). We used a meta-analytic
approach to evaluate these performance metrics, where we summarized results for each habitat
within a region in a synthetic framework, to determine whether any effects of no-take regulations
manifest across habitat monitoring groups. This particular analysis does not evaluate changes
over time. Instead, it uses the means of biomass (for targeted and nontargeted fish species) or
diversity (for all fish species) inside and outside of SMRs across the 2019-20 sampling period as a
measure of effect size - that is, an MPA effect. For this analysis, we only used data from the 2019-
20 sampling period for two fundamental reasons. First, the 2019-20 sampling period is the most
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spatially comprehensive time point across all of the habitat monitoring groups; and second, this
sampling period is well after MPA establishment for all regions. The model using fish biomass
distinguishes between targeted and nontargeted fish species. The null hypothesis is that biomass
of targeted and nontargeted fish should be similar if there is no effect of no-take regulations (all
else being equal). Therefore, we interpret significant differences between these two categories of
harvest status (targeted and nontargeted) as being reflective of an effect of regulatory protection
(Carretal.2021).

De facto SMRs

A SMCA was designated as a de facto SMR (no-take reserve) for a particular habitat if the allowed
take in the SMCA was unlikely to affect that particular habitat. For example, if the only allowed
take in a SMCA is salmon (found mostly offshore), this SMCA might be considered a de facto SMR
for kelp forests, surf zone and rocky intertidal habitats. This decision was made using expert
judgment of the Principal Investigators of the habitat monitoring groups. See Table S3 for list of
de facto SMRs by region and habitat group.

Model construction

The meta-analysis was constructed using the mean response ratio (fish biomass or diversity of
SMRs / fish biomass or diversity of reference sites) for each region and for each habitat. For each
habitat, we first calculated the mean biomass or diversity (Shannon-Wiener Index) for each
protected area (SMRs only) and for each reference site (non-protected areas outside SMRs) within
a region across the 2019-20 sampling period. After calculating the mean for each protected area
and reference site, we then computed the log ratio using the grand mean of all protected areas
and of all reference sites for a given habitat within a region. Therefore, the log response ratio
(logRR) for a given region, habitat, and fished status is equivalent to:

Importantly, the meta analysis also includes an overall pooled effect size, which is weighted by
the spatial sampling effort of each habitat. Therefore, habitats that had greater sampling effort at
SMRs and reference sites have greater ‘weight’ in the overall pooled effect.

We tested for significance of the within-region pooled effect using a random effect (RE) linear
meta-regression. The RE model assumes that the effect of regulatory protection might vary by
ecological community type (i.e., by habitat). It is a suitable model fitting type for this analysis
because it also assumes that variability may be due to real (unexplained) differences inherent to
each region or habitat.
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Figure 1 | Targeted and nontargeted fish biomass response ratios across habitat monitoring
groups. Each point depicts the log response ratio (SMR/reference) for a single habitat monitoring
group across the 2019-20 sampling period and point sizes are scaled to their relative contribution
to the regional pooled (across habitats; black diamond) effect. Positive values indicate greater
fish biomass inside of MPAs relative to reference sites. Error bars represent 95% confidence
intervals surrounding the response ratio. The vertical dashed line indicates a non-significant
effect - where there is no difference in biomass between no-take MPAs and reference sites.
Therefore, points with whiskers that do not overlap the line are statistically significant. Similarly,
the edges of the pooled effect diamonds represent 95% confidence regions. Finally, each region
includes results from a random effects model (RE Model) evaluating the significance of the pooled
effect size.
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Figure 2 | Fish diversity (Shannon-Wiener index) response ratios across habitat monitoring
groups. Each point depicts the log response ratio (SMR/reference) for a single habitat monitoring
group across the 2019-20 sampling period and point sizes are scaled to their relative contribution
to the regional pooled (across habitats; black diamond) effect. Error bars represent 95%
confidence intervals surrounding the response ratio. The vertical dashed line indicates a non-
significant effect - where there is no difference in biomass between no-take MPAs and reference
sites. Therefore, points with whiskers that do not overlap the line are statistically significant.
Similarly, the edges of the pooled effect diamonds represent 95% confidence regions. Finally,
each region includes results from a random effects model (RE Model) evaluating the significance
of the pooled effect size.
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Figure 3 | Temporal trends in response ratios for targeted and nontargeted fish biomass by
monitoring group and region. Each point depicts the response ratio averaged over all MPAs
sampled within a given year. Regression lines depict the trends over time for targeted (red) and

nontargeted (blue) species with 95% confidence intervals shaded in grey.
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Figure 4 | All fish diversity response ratios by monitoring group and region. Each point depicts
the response ratio averaged over all MPAs sampled within a given year. Also included are
regression lines that depict the trends over time with 95% confidence intervals shaded in gray.
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Response to DEWG questions:

DEWG question 1c: Does the difference between MPAs and reference sites in biomass of a focal
and/or protected species increase over time?

While we could not look at individual species responses across the disparate habitats, we did find
that the response of fish biomass of targeted species increased over time at three out of four
regions within kelp forest and rocky reef habitats.

DEWG question 1g: Does the difference between MPAs and reference sites in overall biomass
of focal and/or protected species increase over time?

While we could not look at individual species responses across the disparate habitats, we did find
that the response of fish biomass of targeted species increased over time at three out of four
regions within kelp forest and rocky reef habitats.

DEWG question 1h: Does the difference between MPAs and reference sites in overall biomass
of fished species increase over time relative to species that are not fished?

Our findings suggest that MPAs generally have a positive impact on targeted fish biomass and
this effectis most pronounced in the South Coast region. However, we did not detect a significant
difference in overall fish diversity inside and outside of MPAs.

DEWG question 20a: Has the difference between MPAs and reference areas in the size/age
structure of recreationally fished species increased over time?

While we did not look at this exact question, monitoring of fish in rocky reefs through CCFRP
specifically looks at recreationally fished species, and we also examined trends for targeted
species in the other habitat groups. While we did not look at the size and age structure of these
fish, a positive response ratio in biomass, particularly in the South Coast, likely indicates a greater
abundance of larger fish in MPAs as compared to reference areas.

DEWG question 2a: Does the difference between MPAs and reference sites in species diversity
within any given functional group increase over time?

Results from the meta-analysis on fish diversity response ratios revealed that MPAs were not
significantly different from reference sites in any of the regionally pooled results. However, two
habitats showed slightly positive regionally-specific responses (deep reef in the north, rocky reef
in the central coast). To examine changes in fish diversity over time, we examined the response
ratios for three habitats (kelp forest, rocky reef, deep reef) that had sufficient data to examine
trends over time. These time series did not reveal significant positive trends in fish diversity over
time.
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Discussion:

Marine protected areas are often implemented with the goal to protect biodiversity and increase
the abundance of marine life (especially for harvested species; Halpern et al. 2010). As such, we
evaluated the ecological performance of California’s MPA network by examining trends in
targeted and nontargeted fish biomass and diversity across multiple habitats, regions, and
through time. Our results demonstrate that MPAs have positive effects on targeted species
biomass and not on overall fish diversity, but these results are regionally and context-specific.
These findings suggest that differences in MPA performance (as measured by fish biomass and
diversity) between regions is likely explained by MPA age. However, other physical and biological
drivers of performance such as oceanographic processes, connectivity, MPA size, historic
fishing pressure, and other processes may not be captured using the regionally aggregated
response ratios.

Itis well established that regulatory implementation of marine reserves can positively impact the
biomass of marine species, particularly those that are harvested (Stobart et al. 2009, Sala and
Giakoumi, 2018). Our finding of greater targeted fish biomass across multiple habitats
particularly in the South Coast region may be the result of several underlying mechanisms. First,
historic pre-implementation fishing pressure is a known driver of MPA performance (Griffiths
et al. 2022). Additionally, fishing pressure is often inversely related to MPA distance from port
(Nickols et al. 2019). The strong positive response ratio of targeted fish biomass observed in
the South Coast region may therefore be due to intense pre-implementation harvest, or
because of the proximity of South Coast MPAs to large fishing ports. Second, our
assessment of MPA performance as measured by fish biomass may be data limited in some
regions. For example, the North Coast region was comparatively less sampled than the South
Coast region by most of the long term monitoring groups. MPAs along the north coast are
also the youngest in the network, and therefore more sampling through time is required to
understand performance. Finally, during the course of long-term monitoring, a major
environmental perturbation referred to as a marine heatwave occurred from 2014 through
2016. For many MPAs in the network, the marine heatwave occurred only two years after
regulatory implementation. The impacts of the marine heatwave event on fish biomass remain
unclear, but trends in biomass over time inside and outside of MPAs may have been impacted
by this environmental perturbation.

Regulatory protection generally affects fish assemblages through pathways such as the
total number of individuals, the relative abundance of species (proportional representation of
each species), and size structure. In addition, as cessation of fishing is the primary management
action, the fishes most impacted by fishing prior to MPA implementation are most likely to
respond. These expectations are not likely to influence biodiversity. Our findings of higher
response ratios for fish biomass and no differences in taxonomic diversity are consistent with

other studies that
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explored these metrics of MPA performance (Ramirez-Ortiz et al. 2020, Blowes et al. 2020). Overall
taxonomic diversity of fishes may not change as a result of regulatory implementation since
diversity is estimated based on the number of species and the evenness of their abundance.
Additionally, changes in diversity may be more localized or MPA-specific. Therefore, our
regionally-aggregated response ratios may not capture individual MPA-level changes in fish
diversity. Moreover, other taxonomic diversity indices and evaluations of changes in functional
diversity or species richness could provide additional pathways for evaluating MPA performance.

A central challenge in synthesizing MPA performance outcomes across habitats and regions is
the integration of performance metrics (biomass, diversity) into a single effect size that is
representative of trends through time and space, and across several different habitats. Our
meta-analytic framework used to synthesize across habitats and regions produced an
integrative evaluation of fish biomass and diversity during the 2019-20 sampling period.
However, meta-analyzing the response ratios of individual MPAs through time (rather than the
regional average at a single time point) could provide more detailed insight into how
performance varies across the entire network, and whether certain MPAs contain features that
increase their performance over others. However, this approach requires the integration of
individual MPAs consistently sampled by multiple monitoring groups through time, something
that did not occur in California.

In order to evaluate MPAs, it is helpful to have clear expectations of how species in a given area
will  respond to protection. Such expectations include the time between
regulatory implementation and an expected performance response (Nickols et al. 2019),
and how performance metrics change over time. For example, response ratios are expected
to increase until spillover ultimately replenishes adjacent non-MPA areas. If spillover is
successful, then the adjacent areas will become more similar to the MPA and response ratios
should approach zero. In addition, if fishing pressure inside and outside MPAs prior to
implementation was low, one would not expect implementation of an MPA to lead to changes
within the MPA site (Nickols et al. 2019). Our results showed an overall positive trend in
targeted fish biomass response ratios, but the trajectory of these responses may change over
time. Additionally, changes in fishing pressure adjacent to MPAs can affect performance
outcomes and response ratio trends over time.

Overall, the results presented in this chapter reveal the holistic response of fish biomass
and diversity to regulatory implementation. Importantly, these analyses are aggregated
across all MPAs and reference sites and therefore they do not evaluate the performance of
individual MPAs over time. As such, synthesizing MPA performance through time requires
extensive monitoring, and monitoring should be synchronized to include multiple habitat
monitoring groups at several of the same MPA locations and sampling years to ensure data
compatibility in future integrative analyses.
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Chapter Two: Habitat

Introduction:

Two overarching goals of the MPA Network are “To protect the natural diversity and abundance
of marine life, and the structure, function, and integrity of marine ecosystems,” and “To protect
marine natural heritage, including protection of representative and unique marine life
habitats in California waters for their intrinsic value.” Achievement of these goals requires that
the network of MPAs capture the diversity of California’s marine habitats. MPA selection
during the MLPA planning process included science-based design criteria such as size, shape,
spacing, and habitat representation (Saarman et al. 2013). Habitat is a fundamental factor for
evaluating ecological performance in MPAs, and MPAs with diversity of habitat types and
depths facilitate increased connectivity among habitats (Carr et al. 2017, Hopkins et al. 2020).
As such, this chapter aims to evaluate the proportional representation of multiple habitat types
across the MPA network.

We examined the habitat composition within marine protected areas across the Network using
estimates of the amount of major habitats present within the boundaries of each MPA.
Major habitats include both nearshore/offshore (0-3000 m depth) and onshore
(shoreline) characteristics identified as important during the MLPA planning process (Table 2).
We used non-metric multidimensional scaling (NMDS) to explore the variation in habitat
characteristics among MPAs and found significant differences among regions.

The MPA Habitat chapter of this report aims to address the following MLPA goals:

o MLPA Goal 4: Protect marine natural heritage, including protection of representative and
unigue marine life habitats in CA waters for their intrinsic value.
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Methods and Analytical Approaches:

To compare habitat composition among MPAs of different sizes, we calculated the amount of
each habitat relative to the total amount of habitat across the different habitat types within each
MPA. We calculated habitat composition for onshore (e.g., sandy beach, rocky intertidal, estuary)
and nearshore/offshore (e.g., soft bottom, hard substrate, kelp canopy) habitats separately
because the data for shoreline habitats are reported in linear kilometers (measured along the
shoreline) and nearshore/offshore habitats are reported in square kilometers (measured within
the MPA area).

We also examined the variation in habitat characteristics among MPAs using non-metric
multidimensional scaling (NMDS), using the vegan package in R. We standardized data to the
maximum value to allow for comparison of habitats of different scales and unit measure (e.g. km
vs. km?). We conducted two separate NMDS ordinations. To examine the differences in habitat
composition across the entire network, we first conducted an NMDS ordination for all MPAs. We
used a permanova to test for differences in habitat composition of estuarine, coastal, and
offshore MPAs. We define estuarine MPAs as those with any onshore habitats, but no
nearshore/offshore habitats. Coastal MPAs contain some amount of both onshore and
nearshore/offshore habitats. Offshore MPAs are those with no shoreline, and therefore only
consist of nearshore/offshore habitats. To examine regional differences in habitat composition,
we conducted a second ordination with only the coastal MPAs, as these MPAs had the potential
to contain all of our focal onshore and offshore habitats. We then tested for differences among
the four regions identified in many ecological studies as having different ecological communities
and environmental conditions (North, Central, Northern Channel Islands, South) using a
permanova and subsequent pairwise comparisons.

Data Summaries, Analyses, Figures, Tables, and Interpretation:

California’s MPAs vary greatly in their habitat composition for both onshore (Figure 5) and
nearshore/offshore habitats (Figure 6). NMDS ordinations illustrate that these differences can be
partly explained by the situational context of the MPA (Figure 7). Estuarine MPAs are
characterized by substantial onshore habitat, particularly coastal marsh and tidal flats, but have
no nearshore/offshore habitat and generally lower relative amounts of rocky intertidal and sandy
beach habitats. Coastal MPAs contain both onshore and nearshore/offshore habitats, but
relatively lower amounts of coastal marsh and tidal flats. Offshore MPAs, which do not have a
shoreline, are composed entirely of nearshore/offshore habitats but no onshore habitats, and
often have relatively higher amounts of deeper habitat compared to coastal and estuarine MPAs.
These differences in habitat composition are significant across all pairwise comparisons (p =
0.003).
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Figure 5 | Shoreline habitat composition of estuary and coastal MPAs, calculated relative to the
total amount of shoreline habitat (km). Estuary MPAs only contain shoreline habitat, by definition.
Coastal MPAs are adjacent to a shoreline and also contain offshore habitats. Offshore MPAs are
not shown as they do not have a shoreline, by definition. MPAs within each region and type are
ordered by increasing size.

Figure 6 | Nearshore/offshore habitat composition of coastal and offshore MPAs, calculated
relative to the total amount of nearshore/offshore habitat within that MPA (km?). Coastal MPAs
are adjacent to a shoreline and also contain offshore habitats, whereas offshore MPAs have no
shoreline and therefore do not contain onshore habitats. Estuary MPAs are not shown because
they do not contain any offshore habitat, by definition. MPAs within each region and type are
ordered by increasing size.
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Figure 7 | Relative differences in MPA habitat composition among estuarine, coastal,
and offshore MPAs, from non-metric multidimensional scaling (NMDS) ordination of all MPAs.
Dashed lines represent 95% confidence ellipses calculated around the mean position for
each region. Vectors are displayed for each habitat type included in the ordination, and
their length corresponds to their relative contribution in describing the variation among MPAS.

Figure 8 | Relative differences in MPA habitat composition among planning regions from non-
metric multidimensional scaling (NMDS) ordination of only coastal MPAs. Colors represent
different MPA regions. Dashed lines represent 95% confidence ellipses calculated around the
mean position for each region. Vectors are displayed for each habitat type included in
the ordination, and their length corresponds to their relative contribution in describing the
variation among MPASs.
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Chapter Three: Climate Resilience

Introduction:

Along the California coastline, marine populations, communities, and ecosystems are
experiencing pronounced changes resulting from increases in the frequency of marine
heatwaves, rising sea levels, lowering pH conditions, and other climate-driven impacts (Jacox et
al. 2019, Rogers-Bennet and Catton 2019). A fundamental goal for the 2022 decadal review of
California’s MPA network is to determine the extent to which the network provides resilience to
climate change. Recently, the Ocean Science Trust convened an expert working group to explore
how and whether California’s MPAs provide climate resilience (Hofmann et al. 2021). Building on
the report generated by this working group, we used a cross-ecosystem synthetic approach to
understand the capacity for California’s MPAs as a networked system to provide climate
resilience.

During the course of California’s MPA monitoring, a major climate event referred to as a "marine
heatwave (MHW)" occurred along the California coastline. The MHW was the consequence of
two environmental anomalies: a 2014-2016 warming event known as "the Blob," and a major El
Nifio event that occurred in 2015-2016 (Bond et al. 2015, Di Lorenzo and Mantua 2016,
Gentemann et al. 2017). This pronounced environmental perturbation provided a timely
opportunity to explore community responses and MPA performance across ecosystems, since
these MHWSs are predicted to become more persistent and frequent pressures to marine
ecosystems in the future (Joh and Di Lorenzo 2017). Indeed, several of the MPA monitoring
technical reports suggested community shifts inside and outside of MPAs following the MHW,
and there was some evidence that for some habitats, more communities appeared on a
trajectory to return to a pre-perturbed state in MPAs than in reference sites (Carr et al. 2021;
Raimondi et al. 2021). However, other studies showed limited changes in response to the
heatwave (Reed et al. 2016 for abundance of kelp), strong spatial variation in impact and
recovery from heatwaves (Cavanaugh et al. 2019 for kelp) or dramatic changes in
community structure but no mitigation of these changes inside MPAs relative to fished
areas (Freedman et al. 2018 for fishes). Increasing understanding of how MPAs provide
resilience in response to marine heatwaves and other anomalous oceanographic
changes will support planning and adaptive management for MPAs given future climate
scenarios. As such, the core questions and analytical approaches were centered around
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investigating whether California MPAs as a networked system provide resilience to environmental
disturbances and climate change.

The MPA Climate Resilience chapter of this report aims to address the following MLPA goals:
o MLPA Goal 1: To protect the natural diversity and abundance of marine life, and the
structure, function, and integrity of marine ecosystems.
o MLPA Goal 2: To help sustain, conserve, and protect marine life populations, including
those of economic value, and rebuild those that are depleted.

Methods and Analytical Approaches:

Here we used a taxonomic-based approach to explore whether and how communities responded
to the 2014-16 MHW event. We focused our analyses on MPAs located within the Central Coast
region of California because this area is the most comprehensively sampled region across
multiple habitats and time, particularly during the occurrence of the MHW event. Using the same
approach as Chapter 1, we focused our analyses on sites inside and outside of SMRs and de facto
SMRs (evaluated for each individual habitat based on regulations; hereafter ‘SMRs’). A SMCA was
designated as a de facto SMR (no-take reserve) for a particular habitat if the allowed take in the
SMCA was unlikely to affect that particular habitat (see Table S1 for list of de facto SMRs).

Model construction

We explored oceanographic conditions before, during, and after the marine heatwave at all
Central Coast long-term monitoring sites to evaluate whether changes in the environment
coincided with shifts in community structure. For these environmental analyses, we used
multiscale ultra-high resolution sea surface temperature (SST) data calculated daily at a 1 km
resolution (Chin et al. 2013) and two upwelling indices calculated at 1 degree latitude bins
(Coastal Upwelling Transport Index, CUTI; Biologically Effective Upwelling Transport Index,
BEUTI; Jacox et al. 2018). CUTI is an index describing the amount of vertical flux in the water
column (i.e., upwelling and downwelling) while BEUTI indicates the amount of nitrate being
vertically transported (Jacox et al. 2018). We also explored changes in the Multivariate
Oceanographic Climate Index (MOCI), which is a long term (30 year) indicator of several
oceanographic and atmospheric conditions (Garcia-Reyes and Sydeman 2017) calculated at the
regional level.

To process the environmental data, we first calculated the monthly mean SST, BEUTI, and CUTI,
and quarterly MOCI values at each long term monitoring site. We then calculated monthly
anomalies for SST, BEUTI, and CUTI as the difference between the observed monthly mean and
the baseline average (long term average for each month, 1988-2012 for BEUTI and CUTI, and
2002-2012 for SST). For MOCI, we calculated the annual mean at each site as a standard index.
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Finally, to visualize and pair the environmental data with the long-term biological monitoring
data, we calculated the mean anomalies across all calendar months for each year (Figure 9).

We evaluated changes in community structure (Table S2) resulting from the marine heatwave
event using a multidimensional approach. This analysis used two types of monitoring data:
counts of species, and the proportional cover of invertebrates and algae. We used data from rocky
reef (fish only), deep reef (fish only), rocky intertidal (invertebrates and algae combined) and three
communities from the kelp forest monitoring (fish; sessile invertebrates and algae; and kelp and
mobile invertebrates). First, we visualized changes in community structure before (2010-2013),
during (2014-2016), and after (2017-2020) the heatwave using nonparametric multidimensional
scaling (NMDS) plots. NMDS is a visual tool that displays the structure of ecological communities
based on the abundance (counts or cover) of observed species. All NMDS plots were ultimately
distilled using centroids to represent community structure. These centroids are representative of
all MPAs or reference sites before, during, and after the marine heatwave. Finally, to determine
whether observed shifts in community structure were associated with changes in oceanographic
conditions, we overlaid the environmental variables (SST, BEUTI, CUTI, MOCI) as vectors on the
NMDS plots.

To explore the magnitude of community change across monitoring groups, we examined the
distance of shiftsin community structure across all sampling sites, and with respect to regulatory
protection status (inside and outside SMRs). For this analysis, we calculated the distance between
the pre- and post-heatwave centroids (inside and outside of SMRs) using a Bray-Curtis
dissimilarity matrix. This measure of distance is a way to examine the relative change of
communities inside and outside of SMRs. The expectation is that if SMRs provide resilience to the
marine heatwave event, then the change in distance in SMRs should be less than the change in
distance in reference sites (suggesting that communities inside SMRs did not change as much as
reference sites).

To examine the synthetic result of community change across monitoring groups, we measured
the vector distance between the pre- and post-heatwave centroids of community structure. This
distance vector is a relative measure of the degree of community change and is constrained
between 0 and 1 (Bray-Curtis dissimilarity). Therefore, higher values indicate greater community
change (greater distance between centroids). We also calculated the pooled standard deviation
for each vector distance defined as:
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Where nP%t and nP"@ are the sample sizes for each sampling period (number of MPAs and
reference sites surveyed), and sdP°5t and sdP"® are the standard deviations.

Finally, to explore which species best explain community differences between the pre- and post-
heatwave periods, we used a similarity percentages analysis (SIMPER). SIMPER breaks down the
contribution of individual species to observed community structure differences between the pre-
and post-heatwave periods. Importantly, SIMPER does not provide an estimate of changes in the
absolute abundance of species. Instead, it provides an approximation of the proportional
contribution of individual species to the observed community structure differences. We restricted
the output of SIMPER to the species that best explain the top 80 percent contribution to
dissimilarity. Beyond 80 percent, the individual contribution of species dramatically decreases
(i.e., several species have low contribution).

Data Summaries, Analyses, Figures, Tables, and Interpretation:

Ecological community structure dramatically shifted across all habitats as a result of the marine
heatwave and these shifts coincided with oceanographic changes associated with the marine
heatwave event (Figures 10 and 11). The NMDS ordinations revealed that community structure
was significantly different between the pre- and post-heatwave periods in four (rocky reef, kelp
forest fish, kelp forest inverts and algae, deep reef fish) out five habitat monitoring groups (Figure
10). The pre-heatwave communities were strongly correlated with higher upwelling (measured
by the BEUTI and CUTIindices) and lower SST, but the post-heatwave communities were defined
by higher SST and MOCI.

Although all ecological communities shifted in response to the marine heatwave, the effect of
regulatory protection on ecological resilience was more nuanced, and the magnitude of change
varied by monitoring group (Figure 11). The community defined by kelp forest invertebrates and
algae experienced the largest relative change in community structure. Fish community structure
for kelp forest, deep reef, and rocky reef also substantially changed. Overall, all ecological
communities responded similarly to the marine heatwave, regardless of regulatory protection
status (inside or outside of MPAS).

The SIMPER analysis revealed several species that explained differences between the pre- and
post-heatwave periods. Among the three habitat groups that record fish species (deep reef, rocky
reef, kelp forest), blue rockfish (Sebastes mystinus) were positively correlated with the post-
heatwave period (Table 4). Blue rockfish are the most abundant fish species of those that are
found across the three habitat groups. The SIMPER analysis also revealed an uptick in the
abundance of purple sea urchins and a decline in macroalgae (Table 4), which is consistent with
coastwide sea urchin increases that coincided with the MHW event (McPherson et al. 2021, Smith
and Tinker 2022).
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Figure 9 | Oceanographic conditions from 2000-2022. Each panel depicts a single indicator
(annual monthly mean Sea Surface Temperature, SST; Multivariate Oceanographic Climate
Index, MOCI; Coastal Upwelling Transport Index, CUTI; Biologically Effective Upwelling Index,
BEUTI) with annual trends (lines). Error bars depict 95% confidence intervals surrounding the
annual means. Also depicted is the approximate duration of the marine heatwave event (2014-
16) shaded in red. The before heatwave time period used in the community analysis was 2010-
2013 and the after time period was 2017-2020.
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Figure 10 | Community structure before (green), during (red), and after (blue) the
marine heatwave event inside of SMRs (circles) and reference sites (triangles) in the Central
Coast. Each panel represents a different monitoring program or subprogram. Each point
depicts the centroid position, which is representative of all sites (SMRs or reference), with 95%
confidence ellipses. Also included are vectors for each environmental indicator. The trajectory
of each vector reflects its correlation with community structure. Therefore, indicators that
are highly correlated with changes in community structure are aligned with the centroids
(points).
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a unique opportunity to track ecological community responses inside and outside of marine
protected areas, and to evaluate the degree to which MPAs confer resistance and resilience to
climate perturbations. Our findings suggest that the marine heatwave had widespread impacts
on community structure across ecosystems along the Central Coast of California, and that MPAs
did not confer strong ecological resilience at either the habitat or synthetic level (i.e., across all
ecosystems). However, climate resilience resulting from MPA implementation may be more
habitat-specific. Therefore, management for climate change should be coordinated across the
entire MPA network with habitat-specific indicators. These results highlight the ecosystem-wide
consequences of acute environmental perturbations. It is also important to consider that
habitats are likely still recovering from the heatwave and it is possible that more time needs to
pass before recovery and resilience can be adequately assessed.

Increasing our understanding of the pathways through which marine heatwave events
restructure ecological communities is central to developing adaptive management solutions. For
example, our study used a taxonomic (i.e, species) based approach to evaluate changes in
community structure, but functional diversity may also be impacted by warming events, and
should also be explored. Prolonged warming events may differentially impact groups and guilds
of species with similar functional traits (Harvey et al. 2021).

Although the MHW event was not limited to the Central Coast, it was the only region with
adequate data across habitats to perform the synthetic analysis we present here. Therefore we
cannot assess the differential impacts of warming events across the regions within the MPA
network for multiple habitats, although individual habitat groups could make regional
comparisons of MHW impacts. In order to understand the ability of the MPA network to resist and
recover from future MHW events, it is critical to have sufficient monitoring across multiple
habitats and regions. Because pre-perturbation data is necessary for comparatively evaluating
ecological responses, consistent monitoring will be required to capture the effect of marine
heatwave events. Although the timing of marine heatwaves is unpredictable, mounting evidence
suggests that the frequency and magnitude of abrupt warming events are expected to increase
(Frolicher et al. 2018; Holbrook et al 2020).

Finally, climate change threatens to inhibit the intended performance outcomes of marine
protected areas. As such, additional tools and strategies are needed, in conjunction
with regulatory protection to plan for and mitigate the consequences of marine heatwave
events and other climate perturbations. Hofmann et al. (2021) previously proposed a suite of
recommended research questions, approaches, and next steps for understanding the ability of
MPAs to enhance resilience and we recommend implementing suggestions from that report. As
long as the world continues to emit carbon dioxide both protected and unprotected areas in
California’s waters will remain under threat.
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Chapter Four: Human Engagement

Introduction:

Calls for using marine protected areas (MPAs) to achieve goals for nature and people are
increasing globally. While the conservation and fisheries impacts of MPAs have been
comparatively well studied (e.g., Claudet et al., 2008; Edgar et al., 2014; Giakoumi et al., 2017; Gofi
et al.,, 2010; Lester & Halpern, 2008; Wilson et al., 2020), impacts on other dimensions of human
use have received less attention (Ban et al., 2019; Erskine et al., 2021; Gerber et al., 2003; Naidoo
et al., 2019; Turnbull et al., 2021). This is surprising given the frequency with which human
use objectives, such as recreation, culture, education, and scientific research, are identified
in international, national, and regional MPA planning documents. This is no different in
California. For example, Goals 3 and 4 of California’s MLPA include human use objectives such
as improving recreational, educational, and study opportunities provided by marine
ecosystems protected within MPAs, and protecting marine natural heritage, including
protection of representative and unique marine life habitats in California waters for their
intrinsic values.

Understanding how humans use MPAs and identifying the traits of MPAs that promote
human engagement is critical to designing future networks and adaptively managing existing
networks to ensure they achieve their goals effectively, equitably, and sustainably.
Quantifying human engagement patterns can also provide needed context for evaluating the
success or failure of MPAs to achieve conservation and fisheries goals.

In this chapter, we use available data from a variety of sources, including and in addition to
habitat-specific monitoring programs, to characterize human engagement with California’s MPA
network. We provide a rare quantification of a suite of major ways in which people engage with
MPAs and identify traits associated with high versus low human engagement. We assemble and
evaluate indicators of human engagement that capture a diversity of recreational, educational,
and scientific uses, and relate the level of human engagement to population density,
accessibility, amenities, and other MPA traits likely to influence human engagement.
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Methods and Analytical Approaches:

We characterized human engagement with California’s marine protected areas throughout the
Network and identified traits that contribute to human engagement in protected areas. We
assembled and evaluated indicators of human engagement that capture a diversity
of recreational, educational, and scientific uses across the MPA network (i.e., for MPAs
only). Because these analyses are focused on non-consumptive engagement within MPAs,
fishing effort is not included as an indicator. However, one indicator included in this analysis
(MPA Watch) reports information on consumptive activities (broadly defined as multiple
forms of take). We relate the level of human engagement to population density, accessibility,
and other MPA traits.

We used several community-based data platforms as indicators for measuring
engagement across the MPA network (Table S5), including MPA Watch (MPA Watch,
2022), iNaturalist (iNaturalist, 2022), eBird (eBird, 2022), and Reef Environmental Education
Foundation (REEF, 2022). These indicators are community science programs where individuals
can submit spatially referenced records of activities (e.g., fishing, watersport activities, etc.) or
observations of wildlife. Therefore, these observations serve as useful indicators for evaluating
human engagement across the MPA network. We also used data collected by California
Department of Fish and Wildlife (CDFW) to quantify scientific research activity and regulatory
compliance within California’s MPA network. We focused on the 124 MPAs that the MLPA
identifies as part of California’s state-managed coastal Marine Protected Area Network. This
excludes federally managed MPAs around the Channel Islands, and SMPs and one SMCA in
San Francisco Bay, which were established before the MLPA planning process and are not
coastal, and special closures, which are not identified as MPAs by the MLPA. We refer to the
resulting network of 49 SMRs, 60 SMCAs, 10 no-take SMCAs, and 5 SMRMAs as California’s state
MPA network. For all indicators and data, we focused our analyses on data collected from
2012-2022, after full implementation of the network.

To compare human engagement across the MPA network, we standardized the various sources
of human use data to allow comparison in an "engagement scorecard," scaling each indicator
to ease comparison (Figure 12). After visually inspecting the results of the scorecard, it was
clear that some MPAs have higher engagement beyond what might be explained by population
density alone. Therefore, we used a regression approach to explicitly evaluate the degree
to which engagement is explained by population density. For this regression model, we used
the number of iNaturalist observers as our measure of engagement because the iNaturalist
indicator was the most spatially comprehensive (included most of the MPAs within the
network) and correlates well with other indicators. Any MPAs with residuals greater than
75% of the fitted values of the regression were classified as “charismatic”, where engagement
is higher than would be expected based on population density. Conversely, any MPAs with

residuals less than 75% of the fitted values of the regression were classified as “underutilized”.
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We constructed a logistic regression to evaluate drivers of human use that may explain
charismatic MPAs beyond population density alone. We defined the logistic target level based on
the output from the linear regression of engagement, where “charismatic” MPAs were defined as
“1” and “typical” MPAs (those predicted by population density) as “0.” Therefore, the logistic
regression attempts to expand the explanatory drivers of charismatic MPAs beyond population
density alone. These potential drivers included several infrastructure (such as number of
parking lots, picnic areas, campgrounds, etc.) and biological (fish diversity, kelp cover, etc.)
attributes (Table S6).

Lastly, we compared how selective each indicator was in terms of how engagement was
distributed across the network looking at cumulative contributions of individual MPAs for
each indicator. For this analysis, there are two null expectations. First, if all MPAs receive
relatively equal engagement, then MPA rank should be directly proportional to
engagement (i.e.,, the cumulative contribution of engagement increases by the same
magnitude for each additional MPA added to the model). Second, if engagement is
proportional to population density, then then MPA rank should be directly proportional to
nearby population density. Therefore, if the cumulative contributions of engagement do not fit
these expectations, then some MPAs receive disproportionately high engagement.

The MPA Human Engagement chapter of this report aims to address the following MLPA goals:

o MLPA Goal 3: To improve recreational, educational, and study opportunities provided by
marine ecosystems that are subject to minimal human disturbance, and to manage these
uses in a manner consistent with protecting biodiversity.

o MLPA Goal 5: To ensure that California's MPAs have clearly defined objectives, effective
management measures, and adequate enforcement, and are based on sound scientific
guidelines.

Data Summaries, Analyses, Figures, Tables, and Interpretation:

We found that human use inside protected areas is generally correlated to nearby population
density across most indicators (Figure 12). Citation and research permit data were more
aggregated (i.e.,, annual sums) than the other indicators of human use. In general, citation
frequency was positively correlated with local human population density and MPA engagement
(as measured using the spatially and temporally expansive iNaturalist indicator). Among all
human uses, scientific research has been the most evenly spread activity across the MPA network,
with every MPA receiving scientific attention. We also found that particular site characteristics can
expand human use beyond what would be predicted by population density alone, resulting in
"charismatic" sites. A linear regression on the number of iNaturalist observers within MPAs
as predicted by nearby population density provided relatively strong fit after removing
18
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Figure 12 | A synthesis of human use indicators within California’s state marine protected areas
(MPAs). MPAs are organized by region and are sorted by population density within 50 km (first
column of each plot). Human use indicators are centered and scaled to ease comparison across
indicators; thus, purple shades indicate MPAs with above average engagement and red shades
indicate MPAs with below average engagement. Gray indicates MPAs without data and x’s
indicate MPAs with true zeros. MPAs with greater (“charismatic”) and less (“underutilized”)
engagement than expected based on surrounding population density are marked in the
population size column (purple circles for greater engagement and red circles for less
engagement).
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Figure 13 | Correlation between human engagement in a marine protected area and the
number of people living within 50 km of a protected area. Human engagement is measured as
the number of iNaturalist observers submitting observations within 100 m of a protected area
from 2012 through 2021. The gray line and 95% confidence interval illustrate a linear regression
(r*=0.14; p<0.0001) fit to all points. Blue points with residuals greater than 75% of the fitted values
were classified as “charismatic” protected areas, whose engagement is higher than would be
expected based on population density. Red points with residuals less than 75% of the fitted values
were classified as “underutilized” protected areas, whose engagement is lower than would be
expected based on population density. The charismatic and selected underutilized MPAs are
labeled with their abbreviated names. The green line and 95% confidence interval illustrate a
linear regression (r*=0.62; p<0.00001) fit to the “typical” protected areas (green points), whose
engagement is largely determined by population density.
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Figure 14 | Cumulative contributions of individual marine protected areas (MPAs) to network-
wide engagement based on several indicators of human use. The diagonal dashed line indicates
a theoretical accumulation curve in which individual protected areas contribute equally to
engagement within the overall network. Curved lines above this reference line indicate
accumulation curves in which some protected areas make larger contributions (higher
performers) to network-wide engagement than others (lower performers); the steeper the curve,
the more network-wide engagement is dominated by a few protected areas. The accumulation
curve for population size (dotted black line) provides an additional frame of reference: if human
use were proportional to population size, engagement would accumulate according to this
curve. Thus, curves steeper than this line indicate that benefits are more densely concentrated
than would be predicted by population density (i.e., use is more selective) whereas curves
shallower than this line indicate a more even distribution of benefits than would be predicted by
population density (i.e., use is less selective). The MPA Watch human use indicators are excluded
because they are not available for all MPAs within the network.
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Response to DEWG questions:

DEWG question N1: Which stakeholder groups are accessing MPAs and adjacent non-MPA
reference sites?

While we did not evaluate which stakeholder groups were accessing adjacent non-MPA reference
sites, we did find that stakeholder groups engage with MPAs in different ways. The general public
that uses iNaturalist engaged strongly with MPAs, and there are particular MPAs that receive high
engagement despite not being located near large population centers. Birders, identified through
eBird observations, largely used MPAs that scaled positively with human population density in
the region surrounding those MPAs. REEF divers were selective in which MPAs they used, more so
than other stakeholders. Scientists also engaged with MPAs and did so across the MPA network.

DEWG question N4: Are there groups that disproportionately access or don't access MPAs and
reference sites, and why?

We identified specific MPAs that received disproportionately high and low engagement (for the
stakeholder groups for which we had data) compared to that expected if based on human
population density alone. MPAs where take was allowed, presence of sandy beach, and having
an MPA cited near state and county parks all contributed to increased engagement with MPAs.

DEWG question 25: Are efforts to collect long-term monitoring data coordinated sufficiently
to fully evaluate MPA Network performance?

While we did not evaluate if long-term monitoring data efforts were coordinated, particularly
across habitat monitoring groups, we did find that scientific permits were distributed across the
entire MPA Network, confirming that monitoring data are being collected across the entire
network. This suggests that a coordinated effort is possible.

Discussion:

We found that human engagement in MPAs is generally correlated with nearby population
density and that site “charisma” can expand human use beyond what would be predicted
by population density alone. Charismatic MPAs are located near tourist destinations and are
often adjacent to beaches, state parks, and associated amenities. In addition, our
analysis  suggests high engagement in SMCAs where take is allowed. In contrast,
underutilized MPAs were assumed to be less accessible because of their distance from
densely populated areas and their lack of associated infrastructure. While some indicators of
human uses scaled with population density, others were either more selective for particular
MPAs or less selective than predicted. These results have important management
implications. First, achieving MPA goals associated with engagement in MPAs can be
promoted by developing land-based amenities that increase access to coastal MPAs or by
locating new MPAs near existing amenities during the design phase.
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Figure S1 | All fish biomass response ratios across habitat monitoring groups. Each point depicts the log response ratio
(SMR/reference) for a single habitat monitoring group across the 2019-20 sampling period and point sizes are scaled to their
relative contribution to the regional pooled effect (across habitats; black diamond). Error bars represent 95% confidence intervals
surrounding the response ratio. The vertical dashed line indicates a non-significant effect - where there is no difference in biomass
between no-take MPAs and reference sites. Therefore, points with whiskers that do not overlap the line are statistically significant.
Similarly, the edges of the pooled effect diamonds represent 95% confidence regions. Finally, each region includes results from a

random effects model (RE Model) evaluating the significance of the pooled effect size.
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Figure S2 | Targeted fish biomass response ratios by monitoring group and region. Each point depicts the response ratio
averaged over all MPAs sampled within a given year. Regression lines depict the trends over time with 95% confidence intervals
shaded in grey.
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Figure S3 | Nontargeted fish biomass response ratios by monitoring group and region. Each point depicts the response ratio
averaged over all MPAs sampled within a given year. Regression lines depict the trends over time with 95% confidence intervals
shaded in grey.
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Figure S4 | Total fish biomass response ratios by monitoring group and region. Each point depicts the response ratio averaged
over all MPAs sampled within a given year. Regression lines depict the trends over time with 95% confidence intervals shaded in

grey.
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From: Patrick Spalding < >
Sent: Wednesday, April 22, 2026 12:53 PM

To: FGC <FGC@fgc.ca.gov>

Subject: Opposition to Petition 2023-23 MPA_AM1

Dear Commission,

| appreciate your work and thank you for giving me the opportunity to engage in the
discussion about the best ways to protect our precious ocean resources. My name is
Patrick Spalding, | am a father, husband, educator and diver. For the last 16 years | have
been harvesting fish from the SMCAs located in Monterey, Pacific Grove and Carmel via
freedive spearfishing. | urge the Commission to deny Petition 2023-23 and oppose
upgrading existing SMCAs to SMRs or creating new SMRs in the Monterey and Carmel area.
There are several reasons for this:

(1) The Monterey/Carmel area is already highly regulated, with several existing no-take
areas

(2) The Petitioner's state goal of encouraging kelp restoration and the means of achieving it,
eliminating the take of fin fish in designated areas, are tenuously connected at best. Itis
not surprising that they have offered no scientific evidence of a causal relationship
between the rejuvenation of kelp and the take of fin fish.

(3) The likely benefits to kelp restoration caused by the Petition are questionable and run a
strong risk of producing little to no return. The damage done to the Community by the
Petitioner's proposal will be significant and immediate. Over 100,000 residents will be
denied responsible use of a resource they have had for generations.

Therefore, | encourage you to follow the DFW recommendation and deny Petition 2023-23.
Thank you for your time and consideration .

Take care,

Patrick Spalding
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