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Note: For purposes of this document, Commission refers to the California Fish and Game Commission, 

MRC refers to the Commission’s Marine Resources Committee, and Department refers to the California 

Department of Fish and Wildlife.  

Project Summary and Timeline 

Under Commission direction, the MRC’s Coastal Fishing Communities Project has been 

underway since 2015. Commission staff held a series of eight meetings with stakeholders 

between 2016 and 2018 in coastal communities across the state, which were designed to 

inform MRC on the issues facing coastal fishing communities. 

Commission staff synthesized input from the community meetings into key themes and 

provided a staff report to MRC in July 2018. Following a public comment period and additional 

discussion with MRC in November 2018, the Commission approved an MRC recommendation 

for staff to incorporate stakeholder comments into a revised staff report.  

The revised staff report was presented to MRC in November 2019 and, in December 2019, the 

Commission approved an MRC recommendation to adopt the Staff Synthesis Report on 

California Coastal Fishing Communities Meetings as final. The 2019 report included ten staff 

recommendations as “initial concepts for potential development,” herein referred to as “staff 

recommendations” or by acronym as “SRs”. MRC directed staff to further evaluate and 

prioritize the SRs on which the Commission may choose to act.   

In preparing to conduct more in-depth evaluations of the SRs, staff recognized that efforts 

have continued which are directly relevant to the recommendations; in a couple of areas staff 

is actively engaging and continuing to progress, while in some areas staff is staying abreast of 

related activities led by other organizations. This report has been compiled to record efforts 

made by staff, collaborators, and/or through external sources that are relevant to each SR as a 

starting point for the analytical evaluation to inform potential Commission direction. A separate 

update is provided for each SR. 

Overview of Update Reports for SRs 

The update report for each SR includes the original text of the SR with a corresponding 

overview largely taken from the 2019 staff synthesis report, a summary of progress to date, 

potential next steps, and any linkages to other SRs. 

The summaries of progress to date include efforts within California of which Commission staff 

is aware, some at the Commission’s direction and some external to the Commission, as well 

as useful external models. Where applicable, each summary of progress is divided into four 

focal areas: Commission and Department Initiatives; Collaborations and Partner Efforts; 

Relevant External Actions and Models; and Education and Outreach.  

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=177642&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=177642&inline
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• Commission and Department Initiatives: This focal area includes any work conducted

directly by Commission staff or the Department relevant to the project.

• Collaborations and Partner Efforts: This focal area includes actions taken by other

agencies and organizations within California relevant to this project in consultation or

collaboration with Commission staff. For purposes of these documents, collaborations

are defined as efforts in which Commission staff was directly involved as a participant

or part of a steering committee, and partners are defined as organizations with whom

Commission staff has engaged in dialogue about work that could inform or advance

the project, if not with direct staff involvement.

• Relevant External Actions and Models: This focal area includes actions by

organizations both within and outside of California that are relevant to the

recommendation and could inform MRC understanding, but with whom Commission

staff has not directly engaged.

• Education and Outreach: This focal area includes any materials released or posted by

Commission staff or any targeted stakeholder contact or conversation conducted

relevant to the recommendation.

The potential next steps sections include known, specific, targeted actions that could be taken 

by Commission staff, MRC and/or FGC to move the SR in question forward.  

The linkages sections detail ties to other SRs. For example, linkages could be supporting 

functions, direct ties that necessitate the two moving forward together, or similar goals that 

MRC or the Commission might elect to advance at the same time.  

Project Updates by SR  

For quick reference and ease of navigation, the ten SRs are listed here with a link to each 

update report.  

SR 1: Develop and adopt a policy and definition for coastal fishing communities 

SR 2: Review the Commission’s policy on restricted access commercial fisheries 

SR 3: Approve specific, small-scale projects to test and evaluate proposed new 
approaches 

SR 4: Engage legislative staff to pursue adjustments to laws as ideas are refined, if 
warranted to support fishing community adaptability 

SR 5: Direct staff to increase engagement and coordination with sister agencies, 
when feasible, on management decisions affecting California coastal 
communities 

SR 6: Explore pathways for authorizing community-based adaptable fishery 
structures (e.g., community permit banks or risk pools) 

SR 7: Explore filling data needs through collaborative research and data collection 
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SR 8: Survey communities, commercial and recreational fishers, and processors 
about their priorities for Commission focus 

SR 9: Explore a model of “fishing community sustainability plans” (CSPs) and 
possible development of a state fisheries-based module to add to existing 
CSPs.  

SR 10: Continue to develop an understanding of climate change impacts on 
fisheries and fishing communities 
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Coastal Fishing Communities Project  

Update on Efforts Related to Staff Recommendation #1 

November 4, 2020

Recommendation: Develop and adopt a policy and definition for coastal fishing communities. 

Overview: Consider developing a new policy related to coastal fishing communities for 

Commission adoption. A policy could help clarify how the Commission wishes to consider 

coastal fishing community needs in decision-making, and the information necessary to help 

support those decisions. A policy could help flesh out the vision for the role Commission 

decision-making can play in preserving coastal fishing communities in California. Developing a 

draft policy is best accomplished in collaboration with stakeholders, tribes and tribal 

communities, academics, the Department, and other government agencies and jurisdictions 

that influence the sustainability of coastal fishing communities through their actions. 

Progress by Focal Area 

Commission and Department Initiatives 
• Definition: Commission staff worked with stakeholders to develop a working definition of 

“coastal fishing community”, which was adopted by MRC in November 2019 for use in 

the Coastal Fishing Communities Project as reported to the Commission in December 

2019. The working definition is:  

“A coastal fishing community is defined as a social, cultural, economic, 

and/or place-based group whose members are fishermen dependent upon or 

engaged in commercial, recreational, or subsistence fishing to meet the 

social or economic needs of the community; this includes, but is not limited 

to, businesses and organizations that depend on or support fishing by 

providing goods and services, including infrastructure. A fishing community 

may be a subset or member of larger or associated coastal communities 

which have an interest in and/or are dependent on healthy ocean 

ecosystems.”   

• Policy: Previous Sea Grant fellows to the Commission have examined legislative 

context and stakeholder comments submitted in response to the SR, and worked to 

organize concepts for potential inclusion in a draft policy. 

Relevant External Actions and Models 
• California Ocean Protection Council (OPC): Through its 2020-2025 strategic plan, OPC 

has signaled that “Supporting Ocean Health through a Sustainable Blue Economy” is a 

key strategic priority (Goal 4);  the objective to “Advance Sustainable Seafood and 

Thriving Fishing Communities (Objective 4.1) identifies the Commission and 

Department among the partner agencies to help achieve the objective. 

http://www.opc.ca.gov/webmaster/ftp/pdf/2020-2025-strategic-plan/OPC-2020-2025-Strategic-Plan-FINAL-20200228.pdf
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• Federal: The Pacific Fishery Management Council’s Climate and Communities Initiative, 

which has similar goals to the Commission’s Coastal Fishing Communities Project, is 

guided by the Magnuson-Stevens Fishery Conservation and Management Act and the 

act’s definition of fishing community. 

Education and Outreach 

• Website: The final staff synthesis report approved in December 2019 has been posted 

to the Commission’s website, along with information from each of the public meetings 

held between 2016 and 2018. 

Potential Next Steps 

Draft a potential policy to bring to a future MRC meeting and/or workshop for review. In drafting 

any potential policy, rely on previous stakeholder comments on the staff report, consider the 

efforts of previous Sea Grant fellows, and reach out to interested stakeholders, tribes, and 

governmental agencies to solicit additional input on priorities for the contents of a policy. 

Linkages to Other Staff Recommendations 

This recommendation is linked to others in that it could provide a foundation to support various 

types of initiatives, depending on the content of the policy. For example, a policy could support 

interagency outreach in support of communities (SR 5), community self-sufficiency (SR 6), 

collaborative work (SR 7), or continued outreach and collaboration with communities (SR 8). 
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Coastal Fishing Communities Project 

Update on Efforts Related to Staff Recommendation #2 

November 4, 2020

Recommendation: Review the Commission’s Policy on Restricted Access Commercial 

Fisheries. 

Overview: Restricted access programs and the Commission’s Policy on Restricted Access 

Commercial Fisheries (Restricted Access Policy) were cited by many community members as 

contributing barriers to entry and adapting fishing strategies and targets as local changes 

arise, including those associated with climate dynamics. Other community members defended 

current restricted access programs as effective management that has improved the resources, 

the economic viability of fishing, or both. This complex policy includes 21 individual sub-

policies across 9 unique topic areas. The Commission could conduct a review of the conditions 

that led to the policy being developed, how the policy has or hasn’t been applied to specific 

fisheries since it was adopted in 1999, how the policy has performed at meeting fishery 

objectives and whether any objectives have changed, any unintended consequences that have 

affected fishing communities, and whether current conditions warrant possible adjustments to 

the policy.  

Progress by Focal Area 

Collaborations and Partner Efforts 

• Evaluating scope: Partner non-governmental organizations, in consultation with 

Commission and Department staff, conducted an initial evaluation of what a review of 

the Restricted Access Policy might entail related to scope, approach, and process. 

Commission staff is prepared to compile a staff scoping report based on the initial 

evaluation. 

• Information-gathering: In consultation with Commission and Department staff, initial 

background information related to select commercial fisheries with existing restricted 

access permit structures is being compiled. The background information could be used 

to evaluate fishery performance, in consultation with fishery participants, relative to the 

goals each restricted access program was intended to achieve. 

Relevant External Actions and Models 

• Sea Grant: The California Sea Grant Strategic Plan 2018-21 includes provisions for 

evaluating impacts of current fisheries and potential new policies on fishing communities 

and marine species. Commission staff has previously worked with Sea Grant Extension 

staff on fisheries analysis and may wish to pursue this collaboration further for restricted 

access fisheries.  

• Federal, Alaska region: The NOAA Fisheries Restricted Access Management (RAM) 

Program is specifically for administering the logistics of federal limited-entry fisheries in 

https://caseagrant.ucsd.edu/sites/default/files/StrategicPlan-2018-21.pdf
https://www.fisheries.noaa.gov/contact/restricted-access-management-program
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the Alaska region. While such a program for California is outside of current resource 

capacity, it serves as a different model for how restricted access can be managed and 

monitored. 

• Alaska fisheries: The Alaska Commercial Fisheries Entry Commission was highlighted 

in public meetings as another model for limiting permit issuance that may be 

informative.  

Education and Outreach 

• Stakeholders: Primary outreach to date related to the Restricted Access Policy occurred 

during public review of the staff synthesis report; comment letters received from 

stakeholders included specific comments on the policy and should be considered in any 

review. 

Potential Next Steps 

Develop and present to MRC a staff report analyzing the potential breadth of and process for  

a policy review, referencing the initial evaluation developed by partner non-governmental 

organizations.   

Linkages to Other Staff Recommendations  

Restricted access fisheries were cited as an issue because they can create limitations to 

access and lack of flexibility. Access and flexibility could be addressed by the experimental 

fisheries program, see SR 3, though the extent of this program does not address the full 

breadth of the Restricted Access Policy. SR 6, related to community-owned quota programs, 

would likely require adjustments to the policy. 

https://www.cfec.state.ak.us/indextext.htm
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Coastal Fishing Communities Project  

Update on Efforts Related to Staff Recommendation #3 

November 4, 2020

Recommendation: Approve specific, small-scale projects to test and evaluate proposed new 

approaches. 

Overview: Stakeholders have requested that the Commission allow for stakeholders and 

partners to develop small-scale projects to test new approaches, including departures from the 

Commission’s Policy on Restricted Access Commercial Fisheries and current permit 

structures, acknowledging that permit holders are key stakeholders in helping to create, design 

and define these projects, in consultation with the Department. Consider projects supporting 

opportunities for small-scale fishing that can be designed to help to fill information gaps 

consistent with guidance from the MLMA master plan for fisheries. 

Progress by Focal Area 

Commission and Department Initiatives 

• Experimental fishing permit regulations: The Fisheries Innovation Act of 2018 went into 

effect on January 1, 2019, repealing an experimental gear program and authorizing a 

new experimental fishing permit (EFP) program to be established upon adoption of 

regulations by the Commission. Once adopted, the EFP program will provide a new 

pathway for testing pilot projects for commercial and recreational fishing. A partner non-

governmental organization sponsored the legislation and continues to support 

implementation efforts. The Commission divided implementation into two phases: 

- EFP Phase I: This rulemaking was designed specifically to continue 

uninterrupted an experimental brown box crab fishery that commenced in 2019; 

regulations adopted by the Commission went into effect in May 2020. 

- EFP Phase II: A rulemaking to establish a comprehensive EFP program, 

consistent with the new statute, is currently underway. The Department 

presented a proposed structure at the March and July 2020 MRC meetings; 

based on MRC recommendations, the Commission approved scheduling a 

rulemaking for the EFP program with a timeline to be determined pending 

regulatory staff capacity. A Department team is currently drafting regulations for 

the program; there has been substantial stakeholder engagement and input 

throughout the development and drafting process.  

Collaborations and Partner Efforts 

• Workshop: The report from a July 2019 guided learning workshop held by the California 

Ocean Science Trust and attended by Commission and Department staff summarized 

concerns and potential management strategies to assist with coastal fishing community 

resilience under climate change. Suggestions included exploring permit flexibility 

https://www.oceansciencetrust.org/wp-content/uploads/2019/10/OST-July-2019-climate-communities-workshop-final-summary-report.pdf
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(including establishing a working group) and strategies to take advantage of emerging 

fisheries. A second series of workshops has been funded and is in nascent stages, the 

results of which may help identify new permitting strategies to test as pilot projects. 

Relevant External Actions and Models 

• California Ocean Protection Council: The council’s recently-released strategic plan for 

2020-2025 includes a target to "implement pilot projects statewide to increase fishing 

communities’ resiliency and adaptation to climate impacts by 2025" (Target 4.1.2, for 

Objective 4.1 Advance Sustainable Seafood and Thriving Fishing Communities). 

• Federal management: NOAA Fisheries’ Western Regional Action Plan outlines regional 

objectives, tools and resources for federal fisheries management on the West Coast. 

The plan contains provisions for evaluating alternative harvest management strategies. 

• Federal Exempted Fishing Permit Program: NOAA Fisheries’ exempted fishing permits 

are similar to state-level EFPs, the application for which is on a region-by-region basis. 

• Literature review: A 2016 NOAA Fisheries technical memo reviewed several types of 

fisheries management from the literature, which could be applied to assist with climate 

resilience. One of the approaches was allowing alternative gear types, and stakeholders 

have expressed interest in using EFPs to test alternative gear types in California. 

Education and Outreach 

• EFP program development workshop: Department and Commission staff co-lead a 

stakeholder workshop on January 14, 2020 to solicit thoughts from stakeholders 

concerning program design and priorities for an EFP program in California. 

Potential Next Steps 

Continue to support Department action as it develops the framework to the EFP program.  

Linkages to Other Staff Recommendations  

This recommendation is inherently collaborative and requires a research element, which makes 

it a vehicle for exploring collaborative research as referenced in SR 7. This recommendation is 

also the first example of pursuing legislation to increase commercial fishing adaptability, 

relevant to SR 4. 

http://www.opc.ca.gov/webmaster/ftp/pdf/2020-2025-strategic-plan/OPC-2020-2025-Strategic-Plan-FINAL-20200228.pdf
http://www.opc.ca.gov/webmaster/ftp/pdf/2020-2025-strategic-plan/OPC-2020-2025-Strategic-Plan-FINAL-20200228.pdf
https://www.fisheries.noaa.gov/west-coast/climate/western-regional-action-plan
https://repository.library.noaa.gov/view/noaa/12973
https://nrmsecure.dfg.ca.gov/FileHandler.ashx?DocumentID=175533
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Coastal Fishing Communities Project 

Update on Efforts Related to Staff Recommendation #4 

November 4, 2020

Recommendation: Engage legislative staff to pursue adjustments to laws as ideas are 

refined, if warranted to support fishing communities. 

Overview: Recognizing that some possible actions may be outside of Commission authority to 

accomplish, direct staff to seek to partner with stakeholders, the Department, and non- 

governmental organizations to find appropriate issues and means of engaging with legislators 

and legislative staff. 

Progress by Focal Area 

Commission and Department Initiatives 

• Experimental fishing permit (EFP) program: The EFP program (Phase II currently in 

development; see SR 3 update) is being developed specifically with the intent of 

allowing flexibility and adaptability in coastal commercial and recreational fishing, 

consistent with the enabling statute. 

Collaborations and Partner Efforts 

• Legislative engagement: Commission staff have been and intend to continue to engage 

in Joint Committee on Fisheries and Aquaculture hearings as a way of identifying 

potential areas of mutual interest that legislation may help support/facilitate. 

Commission staff also confers regularly with the committee’s chief consultant. 

Relevant External Actions and Models 

• Legislation: The Fisheries Omnibus Bill (Senate Bill 1309;Chapter 985, Statutes of 

2018) contains specific provisions for increasing flexibility for California halibut trawl 

vessel permit transfers. While small, this is an example of increasing flexibility within a 

state-managed restricted access fishery, reflecting legislative responsiveness to 

industry needs supported by both the Department and Commission. 

Potential Next Steps 

As needs emerge, determine opportunities for adjusting legislation to facilitate adaptations to 

meet coastal fishing community needs; these may be identified through conferring with 

stakeholders, the Department, non-governmental organizations and legislative staff where 

supported by the Commission.  

Linkages to Other Staff Recommendations  

This recommendation is linked to SR 5 (coordinate with sister agencies), as both are ways in 

which the Commission could collaborate on issues that are outside the scope of its authority.  

SR 3 (approve small-scale projects) will be facilitated through an EFP program, a result of 

legislation directly addressing issues relevant to this project. 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180SB1309
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Coastal Fishing Communities Project 

Update on Efforts Related to Staff Recommendation #5 

November 4, 2020

Recommendation: Direct staff to increase engagement and coordination with sister agencies 

when feasible on management decisions affecting California. 

Overview: Commission-related actions in isolation cannot meet all needs of coastal fishing 

communities, and decisions made by different coastal management authorities can have a 

combined influence on the health of a coastal community. Community members have 

requested deeper Commission engagement with coastal management agencies to urge them 

to consider in their decision-making potential impacts to California’s coastal fishing 

communities. Sister agencies that fishing community members emphasized include the Pacific 

Fishery Management Council (PFMC) related to federal fisheries management decisions for 

the West Coast, and the California Coastal Commission, related to coastal development permit 

approvals to facilitate awareness and coordination on relevant topics and projects. 

Progress by Focal Area 

Commission and Department Initiatives 

• Master plan for fisheries: The Commission is inherently collaborative with the 

Department, with a strong partnership and reliance upon one another’s expertise. The 

Department developed and the Commission adopted the 2018 master plan for fisheries. 

Chapter 11 ("Adapting to Climate Change") focuses on how climate change may impact 

California’s fisheries and management strategies for preparing to maintain resilient 

ecological and socioeconomic systems; this is a lens through which the two agencies 

can continue to build collaborative projects relevant to coastal fishing communities.  

Collaborations and Partner Efforts 

• California Coastal Commission (CCC): Stakeholders have cited the California Coastal 

Act (Public Resources Code, Section 30000 et seq.) to justify protecting and prioritizing 

harbor infrastructure in coastal planning and development decisions. The statute has 

specific provisions for maintaining commercial fishing infrastructure in ports and 

harbors. In 2017, the Commission directed staff to draft and send a letter to CCC in 

response to requests from fishing community stakeholders who participated in the 

coastal fishing communities meetings. The letter urged CCC to consider fishing 

community infrastructure and economic needs when considering coastal development 

projects. Further collaboration between CCC and the Commission will be necessary to 

enhance clarity on shared objectives. 

• California Ocean Protection Council (OPC): Several documents released or supported 

by OPC call for inter-agency collaboration to meet OPC’s goals of sustainable fisheries 

and climate change mitigation. Specific documents include OPC’s 2020-2025 strategic 

plan, and a 2017 report, Readying California's Fisheries for Climate Change. 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=159222&inline
https://www.coastal.ca.gov/coastact.pdf
https://www.coastal.ca.gov/coastact.pdf
http://www.opc.ca.gov/webmaster/ftp/pdf/2020-2025-strategic-plan/OPC-2020-2025-Strategic-Plan-FINAL-20200228.pdf
http://www.opc.ca.gov/webmaster/ftp/pdf/2020-2025-strategic-plan/OPC-2020-2025-Strategic-Plan-FINAL-20200228.pdf
https://www.oceansciencetrust.org/wp-content/uploads/2016/06/Climate-and-Fisheries_GuidanceDoc.pdf
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• California Ocean Science Trust (OST): A report from a July 2019 guided learning 

workshop summarizes concerns and potential management strategies to assist with 

coastal fishing community resilience under climate change. Emphasis was placed on 

the need to collaborate, specifically at a local level.  

• Collaborative fishing communities inter-agency workgroup: Prompted by a Pacific 

Fishery Management Council (PFMC) workshop (see federal efforts in next section), a 

committee of staff from the Commission, the Department, OPC, and OST convened and 

conferred about how best to engage each agency’s specialized knowledge in climate 

change topics and how to leverage and influence federal momentum such that it could 

meet the needs of state-managed as well as federally-managed fisheries. The 

committee has not met regularly this year and could be reconvened as this project 

moves forward to keep all involved agencies up to date on each other’s work and 

identify areas for potential collaboration.   

Relevant External Actions and Models 

• Federal fisheries management - “climate and communities” initiative: PFMC is one of 

the key agencies with whom stakeholders are most interested in seeing the 

Commission collaborate. Most relevant to this project is the PFMC Climate and 

Communities Initiative, an ecosystem-based fishery management initiative contained 

within the PFMC Fishery Ecosystem Plan.  

- In 2018, Commission staff participated in a Climate and Communities Initiative 

Workshop, hosted by The Nature Conservancy (TNC) on behalf of PFMC, as 

part of the scoping for the initiative. The results of the workshop have helped 

shape and focus PFMC’s pursuit of the climate and communities initiative. 

Commission staff have continued to meet with Department representatives to the 

PFMC to find ways to harmonize PFMC’s and the Commission’s efforts.  

- Most recent activities of the initiative include a January 2020 workshop, 

Developing Future Scenarios for Climate Change in the California Current 

Ecosystem, co-sponsored by TNC and PFMC, which detailed a set of climate 

scenarios and potential fishery impacts that could be used in conversation with 

fishermen in community resilience planning. Potential impacts will be discussed 

at an upcoming series of regional workshops with West Coast commercial 

fisheries community members.  

Potential Next Steps 

Continue to track relevant issues in which other agencies are engaged and communicate 

where appropriate; continue to coordinate with the California interagency workgroup to 

facilitate information exchange and help further the Commission’s goals in adjacent efforts.  

Linkages to Other Staff Recommendations  

This recommendation is linked to SR 4 (Engage legislative staff), as both are ways in which 

the Commission could collaborate on issues that are outside the scope of its authority. 

Coordination with sister agencies has occurred as part of actions taken on almost all other 

recommendations (SR 1-4, 6-8).  

https://www.oceansciencetrust.org/wp-content/uploads/2019/10/OST-July-2019-climate-communities-workshop-final-summary-report.pdf
https://www.oceansciencetrust.org/wp-content/uploads/2019/10/OST-July-2019-climate-communities-workshop-final-summary-report.pdf
https://www.pcouncil.org/actions/climate-and-communities-initiative/
https://www.pcouncil.org/actions/climate-and-communities-initiative/
https://www.pcouncil.org/fishery-ecosystem-plan/
https://www.pcouncil.org/documents/2018/09/agenda-item-g-3-attachment-1.pdf/
https://www.pcouncil.org/documents/2018/09/agenda-item-g-3-attachment-1.pdf/
https://www.pcouncil.org/documents/2020/02/summary-agenda-cci-workshop.pdf/
https://www.pcouncil.org/documents/2020/02/summary-agenda-cci-workshop.pdf/


 

Coastal Fishing Communities Project Update 13 November 4, 2020 

Coastal Fishing Communities Project 

Update on Efforts Related to Staff Recommendation #6 

November 4, 2020 

Recommendation: Explore pathways for possible community-based adaptable fishery 

structures (e.g., community permit banks or risk pools) to be authorized. 

Overview: Explore options for community-organized structures that provide for adaptable 

responses within the community and could include co-management responsibilities. Consult 

with partner organizations and possibly convene an experts’ workshop. This recommendation 

may require legislative or regulatory frameworks to accommodate such avenues. An example 

of such a structure that could be used as a model is the Monterey Fisheries Trust. 

Progress by Focal Area 

Commission and Department Initiatives 

• Master plan for fisheries: The Commission-approved 2018 master plan for fisheries 

focuses on adapting fisheries to climate change in Chapter 11, and includes flexible 

permitting as a method of maintaining socioeconomic resilience, providing it is 

consistent with the Commission’s restricted access policy. The chapter commits that 

“…As resources permit, the Department and Commission will work with stakeholders to 

conduct an analysis of permit transferability in California fisheries and the Commission’s 

policy on restricted access fisheries. This analysis will include how permits are retired 

and new permits are issued, and the potential for gear switching. Permitting 

considerations will also be included in the development of new FMPs [fishery 

management plans]. A working group comprised of stakeholders, outside experts, and 

Department and Commission staff could help to interpret analyses and develop policy 

recommendations.” 

Collaborations and Partner Efforts 

• Guidance: A 2017 guidance document from the California Ocean Science Trust (OST), 

Readying California Fisheries for Climate Change, provides a high-level overview of 

climate change impacts on state-managed fisheries; the guidance includes “adaptable 

permitting structures” among its recommended management approaches for preparing 

for climate change impacts.  

• Resilience workshop: In 2019, OST hosted a guided learning workshop on climate 

change and coastal fishing communities. Planned through an inter-agency steering 

committee including staff from the Commission, the Department, OST, and the 

California Ocean Protection Council, the workshop was designed to explore policy and 

management options to support coastal fishing community resilience under climate 

change. The workshop report discussed pursuing community-owned fishing 

opportunities (e.g., community permit banks, permit leasing).  

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=159222&inline
https://www.oceansciencetrust.org/wp-content/uploads/2016/06/OST-Fisheries-for-Climate-Change-In-Brief-Final.pdf
https://www.oceansciencetrust.org/wp-content/uploads/2019/10/OST-July-2019-climate-communities-workshop-final-summary-report.pdf
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• Upcoming: A follow-up to the 2019 workshop is being pursued to explore with fishing 

industry representatives and fisheries managers the feasibility of adaptable 

management structures. OST and two economists from the University of California at 

Davis recently received a grant to examine the economic impact of potential flexible 

permitting programs in California, and whether such programs would serve to help 

communities weather climate change impacts to fisheries; several workshops are 

anticipated.  

Relevant External Actions and Models 

• Case study: The Monterey Bay Fisheries Trust has a quota leasing program which 

supports local commercial fishing in Monterey Bay. This program serves as a good 

example for how other community-based quota banks could function in California. 

• Literature review: A 2016 NMFS Tech Memo recommends region-specific management 

approaches, including community quota ownerships.  

• Out-of-state examples: The North Pacific Fishery Management Council has several 

community quota programs for federally-managed fisheries that are intended to provide 

fishing villages with access and to support economic development. The programs 

include a community development quota program (CDQ), a community quota entity 

program (CQE), and some species-specific cooperatives, which could serve as learning 

tools for developing community quotas at the state level. 

Potential Next Steps 

Assign staff to determine what would be required to authorize community-based adaptable 

fishery structures in order to determine authority and approach. Query fishing communities in 

California on the desire and level of support for community-based adaptable fishery structures. 

Linkages to Other Staff Recommendations  

Pursuing and implementing this recommendation would likely require adjustments to the 

restricted access program, relevant to SR 2. The experimental fisheries permit program, 

discussed under SR 3, could be leveraged along with this recommendation; for example, to 

test community structures, a single large permit (e.g., squid seine) might be allocated to 

several fishermen in a community by suspending the current one-vessel requirement. 

https://montereybayfisheriestrust.org/
https://repository.library.noaa.gov/view/noaa/12973/noaa_12973_DS1.pdf?
https://www.npfmc.org/community-development-program/
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Coastal Fishing Communities Project  

Update on Efforts Related to Staff Recommendation #7 

November 4, 2020

Recommendation: Explore filling data needs through collaborative research and data 

collection. 

Overview: Coastal fishing community members have raised a concern that adaptive 

responses and new management strategies have not been pursued due to lack of data. Many 

fishermen have offered to support collaborative data gathering. The Commission could work 

with the Department on identifying data gaps and possible scientific information that could be 

gathered through collaborative research or experimental fishing between partner entities and 

fishermen. Such efforts might be coordinated through an app or a website. However, great 

care must be taken to create citizen science data collection systems that provide credible data. 

The Commission would have to rely on partners for labor costs. 

Progress by Focal Area 

Commission and Department Initiatives 

• Purple sea urchin: In February 2020, the Commission adopted emergency regulations 

to authorize unlimited removal of purple sea urchin at Caspar Cove, Mendocino, by 

recreational divers. The Department is cooperating with divers and monitoring the cove 

to examine the impact of sea urchin removal on the ecosystem. The Commission is 

considering proposed regulations to continue the project for three years, and to add an 

additional project at Tanker Reef, Monterey. This provides an excellent model of 

research collaboration between recreational divers and the Department. 

• Experimental fisheries permit (EFP) program: The EFP program currently being 

developed (see SR 3) will require participants to provide a research component for their 

experimental permits and collaborate with the Department to provide data.  

• Red abalone: A fishery management plan for the recreational red abalone fishery is 

under development. At its July 2020 meeting, the MRC recommended, and the 

Commission subsequently adopted, a biological fishery option and a harvest control rule 

that includes a stakeholder data collection effort; This effort will simultaneously support 

fishery participation and provide fishery-dependent data on abalone populations. 

Interests in a similar program have been expressed by former commercial abalone 

divers in southern California. 

• Master plan for fisheries: Chapter 11 of the 2018 master plan for fisheries contemplates 

using stakeholder data in managing fisheries affected by climate change. Given that the 

Department is the Commission’s main collaborator, continuing to pursue projects such 

as the three outlined above in concert would be appropriate and necessary.  

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=159222&inline
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Relevant External Actions and Models 

• Groundfish: Within California, one well-established cooperative research effort is the 

California Collaborative Fisheries Research Program, which gathers hook-and-line data 

on federally-managed groundfish species in California’s marine protected areas 

(MPAs). This program has received strong support and buy-in from the commercial 

passenger fishing vessel and recreational hook-and-line communities and could serve 

as a model for collaborative data-gathering. 

• Guidance: A 2017 report guidance document from the California Ocean Science Trust 

provided a high-level overview of climate change impacts on state-managed fisheries, 

with recommended management approaches on preparing for climate change impacts. 

Management recommendations include increasing collaboration within agencies and 

with fishermen. 

• Private/academic sector: Humboldt State University researchers, Ecotrust, and 

Strategic Earth Consulting are currently conducting a study to assess port community 

well-being and socioeconomic conditions, which will contribute to long-term monitoring 

efforts to evaluate California’s MPA performance. The study will include collecting 

qualitative data from fishing community leaders. 

Education and Outreach 

• Workshop: A stakeholder workshop on the proposed EFP program, co-lead by staff 

from the Commission, the Department, and The Nature Conservancy, was held on 

January 14, 2020. The workshop solicited thoughts from stakeholders concerning 

program design and their priorities for the program. This workshop is relevant as EFPs 

will require a collaborative research component. 

Potential Next Steps 

Commission staff could consult with the Department regarding outreach to key stakeholders 

for projects where data needs are not being met.  

Linkages to Other Staff Recommendations  

This recommendation is tied to SR 3, as the current approach to approving small-scale test 

projects (upon Commission approval of the EFP program) requires a research component. 

https://www.oceansciencetrust.org/wp-content/uploads/2016/06/Climate-and-Fisheries_GuidanceDoc.pdf
https://mpahumanuses.com/
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=175546&inline
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Coastal Fishing Communities Project  

Update on Efforts Related to Staff Recommendation #8 

November 4, 2020 

Recommendation: Survey communities, commercial and recreational fishers, and processors 

about their priorities for Commission focus. 

Overview: This strategy could help refine understanding about the issues facing coastal 

fishing communities and their priorities. Some stakeholders have criticized this 

recommendation as being too similar to this Coastal Fishing Communities Project. 

Progress by Focal Area 

Collaborations and Partner Efforts 

• California Ocean Science Trust (OST): OST facilitated a July 2019 guided learning 

workshop on climate change and coastal fishing communities to help inform the 

Commission’s Coastal Fishing Communities Project. The steering committee for the 

workshop included staff from the Commission, Department, and California Ocean 

Protection Council (OPC), who also attended and participated in the workshop. The 

workshop report summarizes concerns and potential management strategies to assist 

with coastal fishing community resilience under climate change. Emphasis was placed 

on the need to collaborate with local port stakeholders—which would include 

commercial and recreational anglers and processors—and identified potential future 

steps, to include exploring adaptable fishing structures. 

Relevant External Actions and Models 

• California Natural Resources Agency (CNRA): CNRA’s 2018 safeguarding California 

report contains several next steps relevant to state-managed fisheries, including 

outreach to marine resource users. 

• Federal initiatives: In January 2020 the Pacific Fishery Management Council (PFMC) 

held a workshop as a part of its Climate and Communities initiative. Developed in 

conjunction with The Nature Conservancy, the workshop detailed a set of climate 

scenarios and potential fishery impacts;. the potential fishery impacts will be discussed 

at an upcoming series of regional workshops with West Coast commercial fisheries 

community members. 

• Private/academic sector: Humboldt State University (HSU) researchers, Ecotrust, and 

Strategic Earth Consulting are currently conducting a study to assess port community 

well-being and socioeconomic conditions. The study will include outreach and surveying 

to collect qualitative data from fishing community leaders. 

https://www.oceansciencetrust.org/wp-content/uploads/2019/10/OST-July-2019-climate-communities-workshop-final-summary-report.pdf
https://www.oceansciencetrust.org/wp-content/uploads/2019/10/OST-July-2019-climate-communities-workshop-final-summary-report.pdf
https://resources.ca.gov/CNRALegacyFiles/docs/climate/safeguarding/update2018/safeguarding-california-plan-2018-update.pdf
https://resources.ca.gov/CNRALegacyFiles/docs/climate/safeguarding/update2018/safeguarding-california-plan-2018-update.pdf
https://www.pcouncil.org/actions/climate-and-communities-initiative/
https://mpahumanuses.com/
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Education and Outreach 

• Experimental fishing permits: One of the top priorities of community members identified 

in the 2016-2018 survey effort was a desire to pursue emerging fisheries and permit 

flexibility. The proposed experimental fishing permit (EFP) program currently under 

development provides an avenue to address those concerns. A stakeholder workshop 

was held in January 2020 and co-lead by Commission and Department staff and The 

Nature Conservancy to solicit thoughts from stakeholders concerning EFP program 

design and priorities. The EFP program is an example of what can result from being 

made aware of priority concerns for community members.  

• Apprenticeships: Another top priority during the 2016-2018 surveying effort was 

addressing the “aging of the fleet” and the difficulty of entry for young participants. 

California Sea Grant has established a commercial fishing apprenticeship program 

consisting of workshops and on-the-job training designed to address the concern; the 

most recent workshop was in January 2020. This program is another example of what 

could be modeled to address priority concerns.   

Potential Next Steps 

Due to changes in fish businesses and markets associated with the COVID-19 pandemic, 

members of fishing communities and fisheries may have new perspectives to share relative to 

the surveying conducted by Commission staff from 2016 to 2018. Outreach to key 

stakeholders could be used to determine the best strategy for broader outreach to fishing 

communities and to gather ideas for survey questions if a survey is determined to be an 

effective and desired tool to use.  

Linkages to Other Staff Recommendations  

The most recent work surveying fishing communities was during the 2016-2018 meetings. 

Some of the primary concerns and priorities highlighted by fishermen during those meetings 

have been accounted for and addressed through other recommendations, notably concerns 

about the limitations of restricted access (SR 2), the ability to respond to emerging fisheries 

(EFP, SR 3), and adaptable permitting structures (SR 6). This recommendation is also tied to 

SR 10, as surveying communities would assist in building a better understanding of their needs 

in response to climate change. 

https://nrmsecure.dfg.ca.gov/FileHandler.ashx?DocumentID=175533
https://caseagrant.ucsd.edu/apprentice
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Coastal Fishing Communities Project  

Update on Efforts Related to Staff Recommendation #9 

November 4, 2020 

Recommendation: Explore a model of “fishing community sustainability plans” (CSPs) and 

possible development of a state fisheries-based module to add to existing CSPs. 

Overview1: CSPs are planning documents that require a coastal community to assess needs 

and provide concrete recommendations for improving its industry, its waterfront, and the 

sustainability of its ports. CSPs are cited in the Magnuson-Stevens Fishery Conservation and 

Management Act as a potential method to avoid negative impacts to small fishing communities 

from the catch share program by enabling communities to be eligible to purchase catch shares 

and participate in limited access fisheries when approved by regional fishery management 

councils. More broadly, CSPs enable communities to plan strategically and be more proactive 

in developing fishing community resilience for a sustainable future. Incorporating a state 

fisheries module could potentially be part of a future where ports are empowered to define how 

to support their own fishing community resilience and structure fisheries access according to 

their unique needs, and potentially become eligible to participate in state restricted access 

fisheries as communities. 

Progress by Focal Area 

Relevant External Actions and Models 

• Current CSPs in California: As of June 2020, Noyo Harbor, Monterey, and Morro Bay 

have developed and adopted CSPs. In addition, a research group at Humboldt State 

University (HSU) worked with fishing community leaders in Eureka and Shelter Cove to 

develop CSPs for those communities; while these CSPs have not been approved by the 

Pacific Fishery Management Council (PFMC), they are being utilized actively in their 

ports to implement top priorities and provide a roadmap for CSP planning.  

• Other community plans: The California Natural Resources Agency’s Safeguarding 

California Plan 2018 includes several next steps relevant to state-managed fisheries, 

including providing grants for community-based vulnerability assessments, specifically 

for marine fisheries and related socioeconomic groups. While not the same as a CSP, 

vulnerability assessments can help guide communities in choosing priorities for state 

CSPs.  

• Fishing community profiles: PFMC is developing updated profiles of West Coast fishing 

communities which include economic, demographic, and fishery information. The 

profiles could be used as tools to define community needs and priorities for community 

sustainability planning.  

 
1 This overview has been updated since the completion of 2019 Staff Synthesis Report on California Coastal 
Fishing Communities Meetings, 2016-2018 to clarify the provisions for CSPs in federal fisheries under the 
Magnuson-Stevens Fishery Conservation and Management Act, and the potential new provisions for CSPs in 
state-managed fisheries. 

https://www.fisheries.noaa.gov/resource/document/magnuson-stevens-fishery-conservation-and-management-act
https://www.fisheries.noaa.gov/resource/document/magnuson-stevens-fishery-conservation-and-management-act
http://www.noyoharbordistrict.org/wp-content/uploads/Noyo-Harbor-CSP-June-2019-FINAL.pdf
https://www.smharbor.com/files/80e66b23f/03182015_8a1.pdf
https://www.smharbor.com/files/738337f58/03182015_8a2.pdf
https://rjd255.wixsite.com/humboldtfishplan/fcsp-documents
https://67504804-39fa-4a02-9a3c-06db67f0f42a.filesusr.com/ugd/9a797f_35ff0ca546444eff8b921b92478bdc10.pdf
https://www.mdpi.com/2071-1050/11/7/1904/htm
https://resources.ca.gov/CNRALegacyFiles/docs/climate/safeguarding/update2018/safeguarding-california-plan-2018-update.pdf
https://resources.ca.gov/CNRALegacyFiles/docs/climate/safeguarding/update2018/safeguarding-california-plan-2018-update.pdf
https://www.pcouncil.org/fishing-communities/
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• Out of state: Marine fisheries in Maine fall under the Department of Marine Resources 

(DMR). DMR has several grant programs to support its coastal communities, including 

the Shore and Harbor Planning Grants Program and the Coastal Communities Grants 

Program. Maine’s programs could be a model for making funding available for 

communities to conduct assessment and planning activities.  

• Federal tools: The U.S. Climate Resilience Toolkit, a federal inter-agency initiative and 

part of the federal Climate Action Plan, provides tools and expertise for decision-makers 

to assess risk and build climate resilience. The toolkit includes a Fisheries and Coastal 

Communities page, which provides an overview of potential climate impacts to coastal 

fishing communities in the US, links to case studies of fishing communities adapting, 

and an example strategy for communities responding to change. These tools can help 

local communities define needs and strategies for sustainability planning. 

Education and Outreach 

• Comments: Directed conversations between the Commission and stakeholders resulted 

in comments on the 2019 staff synthesis report with specific requests to develop CSPs. 

Specifically, a letter from the Alliance of Communities for Sustainable Fisheries 

suggested developing a statewide CSP as part of a Commission fishing communities 

policy.  

Potential Next Steps 

Reach out to the organizations responsible for CSPs underway or already established in 

California. Presumably, experienced communities can provide valuable information on how 

communities begin to develop plans, identify any other interested communities of which they 

are aware, and provide insight regarding what, if any, updates to CSPs may be warranted 

specific to state-managed fisheries. 

Linkages to Other Staff Recommendations  

Like the permit banking options discussed in SR 6, this recommendation would require 

community-organized structures, and therefore requires community or local government 

initiatives. This recommendation would require the Commission to collaborate with local 

governments, relevant to SR 5.  

https://www.maine.gov/dmr/mcp/grants/index.html
https://climate.gov/teaching/resources/climate-resilience-toolkit-2
https://toolkit.climate.gov/topics/marine/fisheries-and-coastal-communities
https://toolkit.climate.gov/topics/marine/fisheries-and-coastal-communities
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Coastal Fishing Communities Project  

Update on Efforts Related to Staff Recommendation #10 

November 4, 2020 

Recommendation: Continue to develop an understanding of climate change impacts on 

coastal fisheries and coastal fishing communities. 

Overview: Science is still evolving regarding how fish populations and fisheries are affected by 

and respond to changing climate dynamics, including short-term, extreme ocean events. 

Developing successful fisheries management response strategies that meet both biological 

and socioeconomic needs is still nascent. Increased understanding of what is often referred to 

as “climate-responsive fisheries management” or adaptable management structures is needed. 

Progress by Focal Area 

Commission and Department Initiatives 

• Science Institute: The Department’s Science Institute has ongoing research and 

education projects relevant to climate change and management, including the Climate 

College initiative, which could serve as resources to MRC and the Commission. The 

2014 Climate College focused on marine resources, and therefore may be particularly 

relevant.  

• Master plan: Chapter 11 of the 2018 master plan for fisheries recommends conducting 

community vulnerability assessments to improve management of fisheries vulnerable to 

climate change, and would require building a community-specific understanding of 

climate impacts.  

• Urchins: The Commission and Department have begun to undertake projects relevant to 

climate effects on marine resources, which will require information gathering. An 

example is the recent proposals for sea urchin removal as a management strategy for 

combating loss of kelp, a biogenic habitat; kelp loss has resulted from climate-driven 

ocean conditions exacerbated by abundant sea urchin populations.  

Collaborations and Partner Efforts  

• Climate effects assessment: Section 3.2 of California’s Coast and Ocean Summary 

Report, from California’s Fourth Climate Change Assessment conducted in 2018, 

contains an in-depth overview of the known science surrounding fisheries and climate 

change in the state. The report includes summaries of scientific literature and case 

studies on specific effects of climate change that have already begun to affect 

California’s fisheries and fishing communities. Commission staff served on the advisory 

group for this effort.  

Relevant External Actions and Models 

• California Ocean Science Trust (OST): OST’s 2017 guidance document, Readying 

California's Fisheries for Climate Change, provides a high-level overview of climate 

https://wildlife.ca.gov/Science-Institute/Climate-and-Renewable-Energy
https://wildlife.ca.gov/Science-Institute/Climate-and-Renewable-Energy
https://wildlife.ca.gov/Conservation/Climate-Science/Climate-College
https://wildlife.ca.gov/Conservation/Climate-Science/Climate-College
https://wildlife.ca.gov/Conservation/Climate-Science/Climate-College/2014
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=159222&inline
https://www.oceansciencetrust.org/wp-content/uploads/2019/08/OceanCoast_v3.MR_10.25.18_FINAL.pdf
https://www.oceansciencetrust.org/wp-content/uploads/2019/08/OceanCoast_v3.MR_10.25.18_FINAL.pdf
https://www.oceansciencetrust.org/wp-content/uploads/2016/06/OST-Fisheries-for-Climate-Change-In-Brief-Final.pdf
https://www.oceansciencetrust.org/wp-content/uploads/2016/06/OST-Fisheries-for-Climate-Change-In-Brief-Final.pdf


 

Coastal Fishing Communities Project Update 22 November 4, 2020 

change impacts on state-managed fisheries, with recommended management 

approaches to guide preparations for managing fisheries impacted by climate change. 

The recommendations include many provisions for increasing understanding of climate 

change impacts. 

• California Sea Grant: The goals of California Sea Grant’s 2018-2021 strategic plan 

include supporting ongoing research on fisheries relevant to climate and communities.  

Commission staff have previously worked with Sea Grant’s extension staff on other 

parts of this fisheries research and the Commission may wish to pursue this 

collaboration further.  

• California Ocean Protection Council (OPC): The recently-released OPC strategic plan 

for 2020-2025 includes objectives and targets relevant to building a better 

understanding of climate change, including research funding, reflecting alignment 

between goals of OPC and this Commission staff recommendation. For example, 

Objective 1.3 is to “Improve Understanding of Climate Impacts on California’s Coast and 

Ocean”, with an underlying target, 1.3.1, to “Identify and continue to fund and house 

needed climate-related data collection, research, and dissemination…”.  

• Grants for vulnerability assessments: The California Natural Resources Agency’s 

Safeguarding California Plan 2018 includes grants for community-based climate 

vulnerability assessments (CVAs) and, specifically, CVAs on marine fisheries and 

related socioeconomic groups, and integration of assessments into management and 

outreach to marine resource users. 

• Federal assessments: The National Marine Fisheries Service (NMFS) is conducting 

CVAs on a species, system, and community basis. A Pacific Salmon CVA has been 

completed; a West Coast Fish Stock CVA and a Pacific Marine Mammal CVA are also 

in progress. These CVAs will build our understanding of how specific fisheries upon 

which communities depend may be impacted. A fishing community CVA for the eastern 

and gulf coasts of the U.S. provides a model for how fishing community social 

vulnerability can be assessed. 

• Federal tools: PFMC held a January 2020 workshop in conjunction with The Nature 

Conservancy as a part of the Climate and Communities Initiative, which detailed a set of 

climate scenarios and potential fishery impacts that could be used in conversations with 

fishermen in community resilience planning. These scenarios could be used in building 

our understanding of impacts. 

• Climate-specific tools: The U.S. Climate Resilience Toolkit is an inter-agency initiative 

designed to help people find tools and expertise for building climate resilience. The 

Fisheries and Coastal Communities page provides an overview of potential climate 

impacts to coastal fishing communities in the U.S., links to case studies of fishing 

communities adapting, and an example strategy for communities responding to change. 

These tools can help local communities define needs and strategies for adaptive 

management and could help build our understanding of future impacts. 

• International symposium: The 4th International Symposium on the Effects of Climate 

Change on the World’s Oceans, held in 2018, included an exploration of climate-

https://caseagrant.ucsd.edu/sites/default/files/StrategicPlan-2018-21.pdf
http://www.opc.ca.gov/webmaster/ftp/pdf/2020-2025-strategic-plan/OPC-2020-2025-Strategic-Plan-FINAL-20200228.pdf
http://www.opc.ca.gov/webmaster/ftp/pdf/2020-2025-strategic-plan/OPC-2020-2025-Strategic-Plan-FINAL-20200228.pdf
https://resources.ca.gov/CNRALegacyFiles/docs/climate/safeguarding/update2018/safeguarding-california-plan-2018-update.pdf
https://www.fisheries.noaa.gov/national/climate/climate-vulnerability-assessments
https://www.pcouncil.org/actions/climate-and-communities-initiative/
https://toolkit.climate.gov/topics/marine/fisheries-and-coastal-communities
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induced changes impacting fisheries across the U.S. and internationally. Select 

sessions focused on approaches to climate resiliency in fisheries management, which 

can be found in Volume 76, issue five of the ICES journal of marine sciences. This 

wealth of global expertise could serve to inform local understanding of climate change 

impacts.  

Potential Next Steps 

Reach out to the research community to build a better understanding of available and ongoing 

research on climate change and marine fishing communities, and reach out to fishing 

community members to learn from their observations. As more is understood about climate 

change impacts on ocean ecosystems and fisheries in particular, adapt the strategies for the 

other SRs. 

Linkages to Other Staff Recommendations 

This recommendation could potentially tie into all other recommendations (SRs 1-9), as 
increasing our understanding of climate change impacts would inform priorities for 
implementing other recommendations. 

https://academic.oup.com/icesjms/article/76/5/1368/5420302
https://academic.oup.com/icesjms/issue/76/5
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