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EXECUTIVE SUMMARY 

California’s ocean and coasts are central to the state’s identity, economy, and the everyday 
wellbeing of its residents. Yet access to and benefits from these areas and ecosystems remain 
deeply unequal. Despite mandates to ensure public access and enhance opportunities for 
livelihoods, recreation, and education, the regional mosaic of ocean health, amenities, and 
engagement continues to be influenced by historical policies of exclusion, uneven investment 
and regulatory enforcement, and ongoing coastal gentrification. In this report, we examine how 
marine governance approaches (including the state’s Marine Protected Area (MPA) network) 
can better align ecological objectives with distributive, procedural, and recognitional equity. As 
part of a participatory and community-engaged research approach, we partnered with local 
organizations dedicated to advancing environmental justice and promoting ocean literacy to 
investigate a) how access, activities, values, and benefits from the ocean vary across diverse 
communities in Central California; and b) how benefits are influenced by management and 
social and environmental change.  

Using a combination of semi-structured interviews, a large-scale survey instrument (n = 2,191 
responses), targeted case studies, and focus group discussions, we worked to engage 
demographics underrepresented in collaborative coastal management processes to date (i.e., 
urban fishers, Tribal members, environmentally disadvantaged communities, etc.) in providing 
data, interpreting research results, and co-developing management recommendations. Our 
findings indicate that, despite existing legal frameworks, ocean access and benefits continue to 
accrue disproportionately to affluent, White communities living in close proximity to the coast, 
while underserved communities (including Black and Asian Americans, Tribal members, and/or 
low-income households) face compounding barriers (i.e., costs, information, social gatekeeping, 
etc.). In addition, we demonstrate that the loudest and most prominent voices in ocean and 
coastal management may not represent the needs and priorities of underserved communities, 
or Californians at large. Though much of modern policy discourse surrounds the provision and 
sustainability of material attributes (income, livelihoods, food, etc.), relational and subjective 
values associated with connection, healing, identity, and cultural expression were of primary 
importance for much of our study population. Rather than a strict focus on objective, 
ecological, and/or economic metrics, we suggest that MPAs and other conservation 
interventions would benefit from increased consideration of the diverse connections people 
have with marine environments (and the multitude of activities that support them) while 
pursuing strategies that simultaneously advance environmental health and human wellbeing. 
Indeed, increased attention to the lived experience of different populations across the Central 
Coast (as rooted in diverse uses, values, cultures, and traditions) is required to better 
understand how California residents are impacted by and respond to social and environmental 
change and management interventions.  



 

 

6 

 

  

As currently designed and managed, MPAs alone are unlikely to deliver a full suite of benefits to 
underserved communities at scale. Yet embedding equity in all stages of the adaptive 
management cycle and pairing ecological goals with tangible investments in access 
infrastructure (affordable transit/parking, accessible facilities), information and safety 
(multilingual signage, clear and transparent rules, targeted community programming), and 
pathways to local workforce development and Tribal co-stewardship could measurably increase 
engagement, trust, and support. When pursued collectively, we suggest such strategies may 
help cultivate a new generation of ocean advocates and stewards, aligning biodiversity gains 
with equitable ocean outcomes for underserved communities, while promoting durable and 
shared wellbeing across the coast. 
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Introduction 

Ensuring that the benefits derived from healthy and sustainable ocean ecosystems are 
equitably distributed throughout society is an enduring management challenge (Hicks et al., 
2016; Bennett et al. 2020). Across California, ocean and coastal spaces and marine ecosystems 
are important sources of economic activity and social meaning. They are indelibly linked to the 
cultural identity of what it means to be a California resident for recent immigrants, 
multigenerational legacies, and inhabitants since time immemorial. Yet access to oceans and 
coasts remain deeply unequal (Christensen and King, 2017). Despite resource managers’ best 
intentions, coastal policy and established management and governance structures have often 
functioned to enhance ocean access and benefits for certain locations, demographics, and user 
groups at the expense of others (Friend & Moench, 2015; Reinman et al., 2016; Patsch & 
Reineman, 2024). 
 

 

To-date, research on understanding human dimensions of marine social-ecological systems 
(SES) across the region has focused primarily on outcomes for fisheries and other economic 
sectors with comparatively little attention to other (broader) indicators of social resilience and 
wellbeing. Though significant effort has been made to engage commercial and sport fishers and 
tourism operators in the Marine Life Protection Act (MLPA) and other collaborative coastal 
management processes (Klein et al. 2008), the social values and priorities of stakeholders from 
minority and low-income populations and Tribal communities have received substantially less 
attention (Sayce et al., 2013; Hoffman et al., 2018, Stevenson et al. 2012, Quimby et al. 2020). 
As the pace of global environmental change accelerates, resource managers face an urgent 
need to better engage the diverse demographics and populations that make up California’s 
coastal communities and better understand their varied relationships with ocean and coastal 
spaces. Indeed, without explicit attention to equity in marine SES research, interventions may 
serve only to reinforce systemic inequalities associated with uneven climate vulnerability and 
adaptive capacity. 

Among the tools available to state marine resource managers, Marine Protected Areas (MPAs) 
are increasingly recognized for their capacity to support climate adaptation and ecosystem 
resilience (White et al., 2025). Previous research has shown that MPAs help reduce pressure on 
important fisheries resources (Micheli et al., 2012), while maintaining populations of larger 
individual organisms that may provide socioeconomic and ecological benefits (Lenihan et al., 
2021). In the face of extreme environmental events and/or market and supply chain 
disruptions, MPAs may also support food security by ensuring that local seafood is available and 
sustainable (Mascia et al., 2011; Cabral et al. 2019). Yet MPA managers must confront 
governance and equity challenges when considering how the future will be shaped, for whose 
benefit, and by whom. While there is mounting evidence concerning the observed and 
prospective benefits of MPAs to marine ecosystems and resource dependent livelihoods, 
substantially less research effort has gone into understanding their intersection with social 
resilience and equity (Halpern et al., 2013; Hill et al., 2016; Richmond and Kotowicz, 2015). 
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Conservation and management actions that fail to consider such human dimensions and 
manage for the diverse connections that people have with the marine environment may pose a 
threat to long-term prosperity and community wellbeing (Bennett et al., 2020). Such conditions 
can contribute to a negative feedback loop in which perceptions of unfairness and illegitimacy 
drive unsustainable behaviors (Leach et al., 2018) and undermine social cohesion (Frawley et 
al., 2019). While several decades ago the establishment of many MPAs was motivated by the 
belief that separating humans from nature was necessary for achieving environmental 
protection and biodiversity conservation, recent scholarship has demonstrated the benefits to 
humans and nature of pursuing strategies that simultaneously advance environmental health 
and human wellbeing (Halpern et al., 2013; Gill et al., 2019; Nowakowski et al., 2023). Mounting 
evidence suggests MPAs and other sustainability interventions are most effective in achieving 
diverse objectives when they explicitly incorporate stakeholder rights and knowledge systems, 
enable broad participation in decision-making, management, and enforcement activities; and 
prioritize local benefits (Dalton 2005, Giakoumi et al., 2018, Bennett et al., 2021; Di Cintio et al., 
2023). Importantly, equity considerations should extend beyond initial design and 
implementation and be embedded in ongoing, cyclical processes of monitoring, evaluation, and 
adaptive management (Kaplan-Hallam, 2017). Though scientific consensus increasingly supports 
equity centered approaches to MPAs and other conservation interventions, there is no one-size 
fits all approach. Maximizing benefits and minimizing tradeoffs requires processes and 
procedures appropriately tailored to local context and governance capacity. 

For marine resources managers across the state the central problem is no longer simply how to 
optimize ecological performance but how to align conservation and climate goals with 
distributive, procedural, and recognitional equity (Martin 2017). In a recent report authored by 
the California Ocean Protection Council’s (OPC) Science Advisory Team and Ocean Science Trust 
(Hoffman et al., 2018), expanded capacity to assess and address social science and climate 
resilience research was identified as a critical research need. The report highlighted the need 
for human dimensions investigations to address MPA knowledge gaps surrounding a) cultural 
and spiritual values, benefits, and outcomes; b) social priorities and needs under a changing 
climate; c) baseline studies and on social and economic service provision; and d) the existence 
of and interactions between social equity, adaptive capacity, and climate resilience.  

The research documented in this report, as funded by California Proposition #68 (i.e., the 
California Drought, Water, Parks, Climate, Coastal Protection, and Outdoor Access for All Act of 
2018), was developed to help address these knowledge gaps in a manner consistent with 
specific Goals and Objectives outlined in the OPC Strategic Plan (OPC 2020) including: 
 

 

Goal 1: Safeguard Coastal and Marine Ecosystems and Communities in the Face of Climate 
Change; Objective 1.3: Improve Understanding of Climate Impacts on California’s Coast and 
Ocean; Objective 1.4: Understand the Role of California’s Marine Protected Areas in Conferring 
Climate Resilience. 
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Goal 2: Advance Equity Across Ocean and Coastal Policies and Actions; Objective 2.1: Enhance 
Engagement with Tribes; Objective 2.2: Enhance Engagement with Underserved Communities; 
Objective 2.3: Improve Coastal Access.  
  

 

More specifically, the investigations undertaken by the research team (composed of 
researchers affiliated with the University of California Santa Cruz, California Marine Sanctuary 
Foundation, University of Washington, Stanford University, University of California Santa 
Barbara, and the Native Coast Action Network) were guided by the six research aims described 
in Figure 1. While the initial, motivating research questions concerned how MPAs might 
function to enhance (or diminish) the climate resilience of disadvantaged populations (as 
defined by the California Environmental Protection Agency (CalEPA); see Section 3.0) and Tribal 
communities, many of these Research Aims reflect a broader focus designed to assess more 
fundamental, prerequisite knowledge gaps. Indeed, a primary conclusion of the research is that 
prior to assessing the roles of MPAs in the adaptation and/or resilience of underserved 
communities one must first consider how different populations value and interact with ocean 
and coastal spaces and engage with associated management processes (or don’t), and why.  

 
Figure 1. Focal research aims of the investigations described in this report. 
 
Our research aims were developed and pursued as part of a participatory and community-
engaged research process in which the research team partnered with local non-profit 
organizations (n = 5) that were based in one or more of our focal study areas (i.e. Southeast San 
Francisco, Monterey Bay, Ventura/Oxnard, and Santa Barbara). The motivation for this 
approach is derived from an expanding body of scientific literature which suggests that 
collaboration with place-based organizations can build capacity for community-centered 
conservation governance (Armitage et al., 2020). More specifically, there is widespread 
evidence that engagement with local communities contributes to the social success of MPAs, 
including trust in management and perceived positive ecological benefits (Christie and White, 
2007; McClanahan et al., 2005; Pajaro et al., 2010). Our partner organizations are  
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well-established in the communities in which they are based, and have missions dedicated to 
advancing coastal access and engagement and/or environmental justice. Community 
partnerships were leveraged to obtain feedback on experimental content and design, engage 
community-members in providing data, contextualize and interpret research results, and co-
develop management recommendations. Though more specific detail is contained in each of 
the sub-sections below, a general overview of the research process is illustrated in Figure 2.  
 

 
Figure 2. Research process overview. In summary, community-partnerships w/ organizations based in Southeast 
San Francisco (Literacy for Environmental Justice), Watsonville (Regeneración), Santa Barbara (Sea League), Oxnard 
(Reel Guppy Outdoors), and Ventura (MERITO Foundation) were used to co-develop project goals and articulate 
specific research aims. Semi-structured interviews with non-commercial fishers (n = 12), community leaders (n = 10) 
and members of Tribal communities were used to identify and explore issues of local importance for different 
regions and demographics and inform the design of a structured survey instrument that was administered to 2,191 
individuals across the state. Focus group discussions targeting different geographic communities (n=7) and 
demographics (n=3) of interest were subsequently used to validate, contextualize, and interpret survey results and 
facilitate the co-development of management recommendations. 
 

 

In the pages that follow we present the results of targeted investigations, beginning with 
holistic scoping projects which centered mixed methods and qualitative insight obtained from 
semi-structured interviews (Section 2), before moving into research that parses and analyzes 
data streams associated with the structured survey and focus groups instruments (Section 3), 
and ending with a short, summary conclusion (Section 4) intended to serve as a high-level policy 
brief featuring co-developed recommendations (Research Aim 6). More specifically, Sections 2 
& 3 contain: 
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Section 2.1 (“Mixed Methods Insights into Urban Fishing Practices, Culture, and Policy Gaps”) 
employs and validates a novel method for extracting insight from social media data to explore 
variation in fishing strategies and motivating values across distinct non-commercial fishing 
subcultures and analyze how these groups experience and respond to ecological shifts and 
regulatory change. Research Aims 1, 2, & 4. 

 

 

 

 

Section 2.2 (“Understanding and Restoring Access for Tribal Communities”) integrates Western 
and Indigenous knowledge systems, and leverages semi-structured interviews to explore Tribal 
relationships with the coast, barriers that disrupt the continuity of coastal Tribal culture, and 
solutions to overcoming these barriers. Research Aims 1-5. 

Section 3 (“Survey & Focus Groups Methods and Sample”) briefly outlines the methods through 
which survey and focus group data was obtained and processed and the scope of the resulting 
samples. Research Aims 1-4. 

Section 3.1 (“Integrated Assessment of Barriers to Ocean Access and Human Wellbeing”) 
reports on the analysis of survey data used to a) evaluate how socioeconomic, demographic, 
and geographic factors interact to determine access of and engagement with ocean and coastal 
spaces; b) identify the most significant barriers to access for different groups; and c) assesses 
how these barriers function to mediate ocean’s contributions to human wellbeing. Research 
Aims 1 & 2. 

Section 3.2 (“Asian-American experiences of the central California coast”) synthesizes survey 
and focus group results to a) understand the cultural significance of coastal use to Asian 
Americans; b) clarify social barriers and their intersectional dimensions faced by Asian 
Americans in accessing the coast; and c) summarize solutions to ocean access barriers. 
Research Aims 1, 2, & 5. 

 

 

 

Section 3.3 (“Perceptions and Priorities Surrounding Area-based Marine Management across 
the Central California Coast”) concerns data from a priority-ranking exercise  to a) assess and 
compare priorities for area-based management across the diverse demographics that comprise 
our sample of survey respondents; and b) identify the demographic and behavioral basis of 
emergent stakeholder groups with shared opinions and beliefs. Research Aims 3 & 5. 

Section 3.4 (“Climate Impacts on Regional Marine Environments and Coastal Spaces: 
Observations & Concerns”) presents and compares information concerning survey respondents' 
a) general climate beliefs; and b) perceptions of and concerns surrounding environmental and 
socioeconomic drivers of change with the capacity to impact regional ocean use and benefits. 
Research Aims 2 & 4. 

It is worth noting (as described in the Authorship Information & Research Next Steps 
subheading of each section) that the information presented in this report is often an excerpt of 
more exhaustive and detailed scientific manuscripts (in preparation or already submitted and 
undergoing peer-review with scientific journals). In such instances we have provided links to 
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1.1. Mixed Methods Insights into Urban Fishing 
Practices, Culture, and Policy Gaps 

 

 

 

  

Introduction 
A comprehensive understanding of how different types of resource users interact with the 
marine environment is critical for effective and equitable marine monitoring and governance 
(Potts et. al., 2020; Furman et al., 2023). In California, significant effort has been made to 
engage coastal stakeholders in the Marine Life Protection Act (MLPA) and other collaborative 
coastal management processes. Yet, the participation of certain commercial and recreational 
fishing lobbies has often been prioritized over that of other more informal and 
underrepresented groups (Stevenson et al., 2012; Sayce et al., 2013). With the long-term 
success of Marine Protected Areas and other conservation strategies dependent upon public 
perceptions of legitimacy (Voyer et al., 2015) and equity (Hampton-Smith et al., 2024), there is 
an urgent need across the State to pursue more inclusive approaches in marine resource 
monitoring and management.  

Below we adopt a mixed-methods research approach to highlight the activities and amplify the 
voices of non-commercial fishers (i.e., individuals who fish for personal use, recreation, or 
cultural purposes rather than for profit) in the San Francisco Bay Area. Previous studies focused 
on California recreational fisheries have frequently failed to differentiate recreational fishers 
motivated by sport and pleasure from those motivated by food security and/or other more 
complex relational and subjective values. Those studies that have made an explicit effort to 
move beyond licensed and vessel-based recreational fishing activity -in considering California 
pier and shore fishers- suggest that such groups are more likely to include immigrants, ethnic 
minorities, and non-English speakers (Pitchon & Norman, 2012; Quimby et al., 2020). Despite 
possessing deep, place-based knowledge of local species and ecosystems and exhibiting a high 
degree of dependence on marine resources for nutrition and wellbeing, to-date these user 
groups have been largely overlooked in formal assessments of fisheries effort, impact and 
access (Stevenson et al., 2012). 

Combining qualitative insight obtained from semi-structured interviews (n=12) with a 
quantitative analysis of social media databases encompassing 41,464 Instagram posts 
documenting regional fishing activity (2014-2023) we: a) describe variation in fishing strategies 
and activities across regional, non-commercial fishers, leveraging a new and replicable method 
for extracting quantifiable data from large volumes of social media activity; b) use content 
analysis to identify and compare motivating values across different recreational fishing cultures 
and subgroups; and c) characterize how these groups are experiencing and responding to 
emergent ecological and regulatory changes impacting the fisheries system. 
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Methods and Analytical Approaches 
Recognizing the imperative to better address the activities, needs, and vulnerabilities of user 
groups underrepresented in coastal management processes to-date, there is growing interest in 
incorporating insight from novel and/or alternative data sources. Among these, social media is 
increasingly recognized as a valuable, low-cost tool for real-time monitoring of coastal resource 
use and for detecting behavioral response to ecological and regulatory change. To obtain social 
media data relevant to non-commercial fishing activity in the San Francisco Bay Area, we 
developed an iterative, sequential approach reliant on a custom web scraper produced and 
maintained by Apify (i.e., apify/instagram-hashtag-scraper). This procedure obtained relevant 
photos, captions, and metadata from Instagram posts which included hashtags relevant to 
regional Fishing Areas (i.e., #bayareafishing, #831fishing, etc.; n = 27193 posts), pier and/or 
shore-based Fishing Groups (i.e., #southbayanglers, #westcoastcrabbers, etc.; n = 8507 posts), 
and Fishing Charters (#gatecrasherfishing, #happyhookersportfishing, etc.; n = 5818 posts). We 
then developed a series of data processing procedures through which the information 
contained within post captions could be used to a) quantify and compare fisher behavior, 
motivations, and species targeting; and b) explore how such factors may have changed over 
time. All procedures and analyses were informed by and ground-truthed using semi-structured 
interviews designed to qualitatively explore how regional non-commercial fishers interact with 
the ocean, their reasons for doing so, and how those activities had been impacted by recent 
regulatory and/or environmental changes. 
 

Selected Data Summaries, Analyses, Figures, and Interpretation 
Species targeting of Bay Area non-commercial fishers inferred by social media posts broadly 
corresponded with those articulated in semi-structured interviews. The taxonomic groups most 
frequently mentioned (i.e., referenced in the text captions and/or hashtags which accompany 
photos within social media posts) within our Fishing Areas data set were Striped Bass (24.9 %), 
California Halibut (19.9 %), Salmon (11.4%), and Rockfish (10.4 %) (Figure 3A). Overall, 15,783 
of the 27,193 of the posts (58.3%) in this dataset mentioned one or more of our focal species. A 
comparison of species observed (via manual photographic review and species identification) 
with species mentioned in a random subset of 1,400 posts (Figure 3B) confirmed that species 
mentions can be used as an accurate proxy for photographically documented catch (R2 = 0.894, 
p < 0.0001). Seasonal distribution of records across the most commonly mentioned and 
targeted species and taxonomic groups revealed temporal patterns driven by individual 
prioritization, species biology and life history, and local fishing regulations and restrictions. As 
one interview respondent reported, “In the summers, I hit the bay. So we’re looking at the 
halibut, striper, and salmon... Now if you’re asking what’s my favorite, it’s salmon number one,” 
(Pier and Shore Fisher, Interview #8). 

Semi-structured interviews reflected non-commercial fishing as an activity deeply rooted in the 
social and cultural fabric of the regional, coastal social-ecological system. Individuals reported 
diverse and interconnected reasons for fishing, ranging from practical needs to personal and 
subjective motivations. Beyond valuing fresh, self-caught seafood as a healthier (and more 
affordable) alternative to store-bought fish, fishing was often described as an activity that  
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Figure 3. Comparison of species that were observed (i.e., manually identified from photos) and species that were 
mentioned (in post captions) in the Fishing Areas dataset. A) Shows the relative frequency at which marine 
organisms embedded in different species categories were mentioned across the complete data set (n=27,887 total 
mentions, with posts frequently mentioning more than one species), while B) shows the broad and significant (R2 = 
0.894, p < 0.0001) correspondence between the log-transformed number of times different species were observed 
and the log-transformed number of times they were mentioned in post captions and/or hashtags in a 1,400 row 
random subset (~5% of each component hashtag). In A) tuna, cabezon, white seabass, and jacksmelt are lumped 
together in the “Other” category while in B) these species are displayed individually. 

helped strengthen social bonds. Fishing provided an opportunity to spend meaningful time with 
friends and family, passing down knowledge concerning specific practices from one generation 
to the next, and was frequently associated with a sense of belonging. Indeed, important aspects 
of regional, cultural identity were sustained by the rituals and traditions through which specific 
species are caught, shared, and/or consumed communally (i.e., serving fresh Dungeness crab 
for Thanksgiving). Beyond that, fishing was described as a source of peace and tranquility while 
offering a unique opportunity to disconnect from the modern, technology-focused world and 
practice self-reliance. As one respondent described, “I wish I could explain it…it’s just kind of 
like your happy place. You get out there, you’re away from everything. Just kind of like a 
peaceful thing...” (Boat Fisher, Interview #6).  

Wordclouds used to parse the captions associated with posts within and across Fishing Groups 
and Fishing Charters social media datasets helped characterize nuances in the sub-cultures 
associated with different types of non-commercial fishing activity (Figure 4). As compared to  



 

 

19 

 

 

Figure 4. Word clouds used to compare the relative frequencies of different words used in the captions of the 
Fishing Charters and Fishing Groups datasets (A). In constructing each comparison cloud, we only retained words 
from the post captions that were included a list of 2,000 words associated with positive opinions and/or feelings 
commonly used in sentiment analysis (Liu et al., 2005) and/or list of words (assembled for the purpose of this 
project) that were used > 50x across all captions in the Fishing Areas dataset and were associated with marine life, 
nature, and/or fishing. Disaggregated analysis used to compare the relative frequency of words within different 
data sets (by club, organization, and/or businesses) are shown in panels B) Fishing Groups, and C) Fishing Charters.  

the Fishing Groups data sets, Fishing Charters posts more frequently emphasized "excitement", 
“adventure”, and “action”, while using superlative language such as “amazing”, “fantastic”, 
“awesome” or “exceptional”. In addition, a major focus and goal of Fishing Charters appeared 
to be competition and/or catch maximization, as inferred by frequent use of “limit” in addition 
to “success” and “congratulations”. In contrast, Fishing Groups more frequently used informal 
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slang words (i.e., “dope”, “stoked” “slayed”, “fatty”), emphasizing fishing as an escape from 
“work” that offered the opportunity to connect with “homie[s]” and “Brother[s]”. Expressions 
of gratitude and connection were more frequent (see “love”, “respect”, “appreciate”, “thank”, 
and “blessed”) and, rather than maximizing catch, a primary goal of shore and pier based 
fishers appeared to be avoiding the “skunk” (i.e., going home with zero catch). 

Across the interviews, fishers noted shifts in the environment, regulatory landscape, and fishery 
participation that had influenced their activities during recent years. There was widespread 
agreement regarding the growing unpredictability of seasonal runs and species availability. 
While some respondents described warming waters and ecosystem shifts responsible for 
changes in migration patterns and population dynamics of salmon and tuna species, others 
focused on how recent storm events had physically altered nearshore habitat that once 
supported productive crab and halibut fishing. Policy approaches and interventions designed to 
address such changes were largely perceived as short-sighted, ineffective, and inequitable, with 
the 2023 California Salmon fishery closure repeatedly referenced as a salient and timely 
example of reactive management. With salmon fishing closed, fishing pressure was redirected 
to halibut across recreational and commercial fishing sectors, resulting in an in-season 
reduction to the halibut bag limit for recreational fishers. Many interview subjects noted that 
recent changes in fishing participation had likely functioned to intensify such resource 
allocation conflicts. With fishing gaining popularity during the COVID-19 pandemic (beginning in 
2020) as a socially distanced outdoor activity, many piers and other traditional shore fishing 
spots were now perceived as overcrowded. Though complicated by differences in the number 
and type of posts made each year, time series analysis of social media data confirmed many of 
the large-scale changes to regional, non-commercial fisheries discussed in the semi-structured 
interviews (Figure 5). When comparing species that were mentioned more or less frequently in 
2023 in the Fishing Groups and Fishing Charters dataset as compared to other years (Figure 5B) 
overall negative Salmon, Lingcod, and Sturgeon (Charters only) anomalies were most 
pronounced, while the largest magnitude anomalies were positive as associated with Halibut 
(Charters) and Striped Bass (Groups).  

Implications 
This research directly responds to the need for empirical, community-centered studies which 
illuminate how social-ecological systems are responding to management intervention and 
climate stress (Hoffman et al., 2021). Despite the San Francisco Bay’s extensive coastline and 
rich maritime heritage, little information exists concerning the modern nature and extent of 
non-commercial fishing undertaken by its ~ 7.5 million residents. Our analysis reveals a complex 
social-ecological system in which a rich tapestry of resource users engage in diverse activities in 
pursuit of numerous consumptive and non-consumptive benefits. Though management 
approaches designed to maximize the sustainable yield and economic productivity of fish stocks 
are comparatively well-developed (i.e., catch limits, spatio-temporal closures, etc.), our findings 
emphasize the need to develop a complementary toolbox to recognize and protect the 
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Figure 5. Changes in the nature of posting activity and number of species mentions over time (2014-2023). A) 
illustrates changes in the relative number of mentions in social media posts by species (i.e., percentage of total 
mentions) in a single, aggregated dataset (i.e., Fishing Areas + Fishing Groups + Fishing Charters) and B) highlights 
changes of the relative frequency of species mentioned in the Fishing Charters and Fishing Groups datasets in 2023 
as compared to the annual average. Anomaly values > 0 indicate that the species was mentioned more frequently 
in 2023 as compared to other years and anomaly values < 0 indicate that the species was mentioned less frequently 
in 2023 as compared to other years. 
 
non-material benefits derived from fishing (i.e., intergenerational knowledge transfer, 
community bonding, cultural identity, etc). These benefits, though difficult to monitor and 
quantify through traditional data sources and research approaches, are fundamental to the 
social fabric of urban coastal communities (Stevenson et al., 2012; Furnman et al., 2023). In 
seeking to advance more participatory and equitable marine governance and climate 
adaptation strategies, an essential first step may be developing procedures to increase the 
scope of who is counted and considered and what practices are seen as legitimate in formal 
fisheries management. A continued reliance on top-down management approaches, narrow 
data inputs, and formal stakeholder engagement processes may function to further marginalize 
underrepresented groups for whom participation in non-commercial fisheries is an essential 
part of individual and community wellbeing (Pitchon & Norman, 2012; Quimby et al. 2020). 
Though this web-scraping approach is not without limitations, it serves as a valuable proof-of-
concept concerning how user-generated digital fisheries data may be uniquely suited in 
democratizing knowledge production and documenting overlooked patterns of participation 
and adaptation in near real-time.  
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1.2. Understanding & Restoring Ocean Access  
For California’s Tribal Communities 

 
Introduction 
We recognize that many readers of this report are well-versed in ocean policy and Western 
governance paradigms through formal training or professional experience. In contrast, fewer 
may have direct exposure to Indigenous paradigms, including place-based Indigenous 
Knowledge (IK) from California’s central coast, or to contemporary Indigenous communities 
more broadly. Yet Indigenous peoples, including the authors of this report, are woven through 
American and Californian society. With this context, we begin by outlining Western and 
Indigenous approaches to coastal management, reviewing current structures and Tribal 
communities along the central California coast, before presenting our research methods, 
findings, and recommendations.  

 

 

Western ocean management has often been rooted in the view that people and nature are 
separate, and that natural resources exist primarily to benefit humans. In traditional policy 
approaches, there has been a dominant focus on economic benefits from the ocean (e.g., 
Nicolls et al., 2020; NOAA 2024). Over time, this thinking evolved into models such as social-
ecological systems, which treat people and ecosystems as distinct but interacting subsystems, 
though still emphasizing material benefits like food and income (Ostrom 2009). More recent 
frameworks, such as the well-being approach, expand the Western Paradigm to include non-
material benefits (Ota et al. 2023). Western perspectives are also tied to knowledge systems 
that prioritize generalizable insights over place-based understanding (Figure 6). 

Indigenous paradigms differ fundamentally from Western ones by viewing the world as a family 
of living and non-living relatives—including animals, plants, water, rocks, and the ocean—rather 
than resources for human use (Simpson 2017; Cordero et al., 2019; Topa & Narvaez 2022; Smith 
2022) (Table 1). Humans are neither central nor superior in this family, but hold responsibilities 
of care, gratitude, and reciprocity to all their non-human relatives (Figure 6). As Chumash elders 
explain, their cosmology carries a sacred duty to live in knowledgeable, regenerative 
relationship with the land, waters, and beings (Cordero et al., 2019). Indigenous Knowledge is 
also deeply place-based: knowledge is tied to specific landscapes and relationships, not 
generalized abstractions (Wilson 2008; Goeman 2015; Million 2015). This underrepresented 
perspective - and knowledge system - increasingly is recognized as important in marine 
resource management, including for California’s oceans (Dawson et al., 2021; Reid et al., 2021; 
OPC 2023; Strand et al., 2024; Teixidor-Toneu et al., 2025). 

For millennia (13,000–18,000+ years), California’s coastal Tribes have managed and harvested 
food from the ocean through fishing, gathering, hunting, and burning practices, each tied to 
distinct laws, traditions, and ancestral territories (Anderson et al., 1997; Erlandson et al., 2007; 
McGinnis et al., 2014; OPC, 2023; Gamble, 2025). Colonization profoundly disrupted these  
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framework (a guiding principle for understanding the world through eyes of both Indigenous 
and Western knowledge systems; Figure 6) (Reid et al., 2021), Indigenous research paradigms  
 

 
Figure 6. This project used an Indigenous-Western research framework to develop questions, interpret interviews, 
and develop recommendations. 
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(Smith 2022), and social-ecological systems theory (Ostrom 2009), we developed codes and 
applied them to analyze interviews (Table 2). Interview quotes presented in the results are 
edited slightly for clarity and to preserve anonymity. While Western scholarship often 
emphasizes outcomes, Native American and Indigenous Studies (NAIS) scholars highlight the 
importance of process—long-term relationships, co-creation, iterative questions, and ethical 
engagement. Research can also surface harms, including grief tied to lost access to homelands, 
ceremonies, and food systems. Guided by the CARE Principles for Indigenous Data Governance 
(Carroll et al., 2020), our team worked with a Native American and Indigenous Studies PhD 
candidate who helped design the framework and was set to code interviews. However, when 
the trauma of hearing her community’s struggles led her to step back from the project, we  

Table 2. Codes, descriptions, and themes used for analyzing transcripts from interviews with Tribal members in 
central California for relational values, barriers, and solutions. 

Code Definition Themes References 

Relational 
values 

Values linking 
people and 
ecosystems via 
tangible and 
intangible 
relationships to 
nature as well as the 
principles, virtues 
and notions of a 
good life that may 
accompany these. 

Relational values, or kincintricity, include a "fundamental 
gratitude to the land, waters, and living beings of this area 
for our existence, sustenance, and wellness. Embedded in 
this gratitude is a sacred responsibility to protect, care for, 
and live in a deeply knowledgeable, reciprocal, and 
regenerative relationship with these relatives." Here, 
relatives are considered to be human and non-human. 
Non-human relatives comprise animals, plants, rocks, 
places like the ocean that have spirit/are animate. This is 
in contrast to inanimate objects such as your water bottle. 
Relational values include a responsibility for stewardship 
and care of these non-human relatives, and are a core part 
of individual and community identity, social cohesion, and 
livelihoods. 

Cordero et al. 
(2019); Martinez 
et al. (2023); 
Pratson et al. 
(2023) 

Barriers Factors make it 
difficult for Tribal 
members to access 
ocean spaces, 
maintain their 
culture, carry out 
activities, and/or 
benefit from the 
ocean. 

Barriers include personal, social, knowledge, physical and 
environmental. For Indigenous communities, barriers also 
include the social structures that prevent or hinder 
community access to ocean spaces and activities, and the 
lack of knowledge by (non-Indigenous) officials and the 
public about how to interact with Indigenous people 
involved in practices such as ceremonies and gathering 
marine life (e.g., seaweed, mussels). Regulations and 
restrictions are a specific type of barrier, where structural 
rules from society influence coastal access and practice. 

Bennett et al. 
(2021); 
Reineman et al. 
(2016) 

Solutions Shifts that lead to 
positive changes 
which create greater 
wellbeing and more 
equitable 
circumstances. 

Solutions can lead to changes in policies, priorities, 
systems, actions, cultures, perspectives, engagement, 
outreach, community building, indigenous futures, and co-
management/co-stewardship. 

Sterling et al. 
(2020) 
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shifted to employing a structured coding approach in R where keyword searches were used to 
parse transcripts and highlight content relevant to themes of reciprocity (including species), 
barriers, and solutions. 
 
Selected Data Summaries, Analyses, Figures & Interpretation 
Respondents were from two central California Tribal groups (Chumash and Ohlone; see Table 3) 
and ranged in age from 33 to 80 years old (median age = 50 years). Over half of the 
respondents fell into the Acutely Low - Very Low Income Levels, reflecting the low incomes of 
Tribal communities more broadly (CA State Income Limits, 2025). Tribal languages were spoken 
in varying levels of proficiency by 71% of respondents.  
 
Table 3. Tribal affiliations of the respondents who were interviewed from central California’s Tribal Communities. 
Note that some respondents were affiliated with more than one Tribe. 

Tribe 
 

Band 
 

Tribe 
Code 

Federal Recognition, State 
Recognition, & Affiliation ID 

 

No. of 
Respondents 

Chumash Chumash - 
Unaffiliated 

CH Non-Affiliated.  
No recognition by Federal or 
State governments. 

CH-N-AF 4 

Chumash Coastal Band of the 
Chumash Nation 

CH Non-Federally Recognized. 
Recognized by California Native 
American Heritage Commission.  

CH-N-REC 4 

Costanoan 
Rumsen 

Costanoan Rumsen 
Carmel Tribe 

CR Non-Federally Recognized. 
Recognized by California Native 
American Heritage Commission.  

CR-N-REC 2 

Costanoan 
Ohlone 

Indian Canyon 
Chualar Tribe of 
Costanoan-Ohlone 
People 

CO Federally Recognized. 
Recognized by California Native 
American Heritage Commission.   

CO-REC 1 

Chumash Santa Ynez Band of 
Chumash Indians 

CH Federally Recognized. 
Recognized by California Native 
American Heritage Commission.  

CH-REC 1 

 
 

Tribal Perspectives on Sacred Responsibility, Reciprocity, and Gratitude: 
Sacred Responsibility & Care: Many Tribal respondents emphasized a sacred duty to care for 
the ocean, describing it as a responsibility inherited from ancestors and central to Tribal 
identity. As one noted, “We understand that this landscape is not ours… It’s the understanding 
of the footsteps that have been left behind by those who came before us, and the footsteps that 
are ahead of us, guiding future generations. Knowing that we carry both the lessons from our 
past and the hopes for our future is what motivates me to continue this work” (CR-N-REC-01). 
Responsibility for the ocean also comes from seeing the ocean as part of their family: “As a 
family unit, a mother, a father, a child, that’s your circle. When you think about [the ocean], as a 
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human being, this is [in] our circle. You don’t commodify those things if you truly love them” 
(CH-N-REC-05). The ocean is also a central part of spirituality: “There is a spiritual connection to 
the ocean. Chumash people have our spirituality tied to it, similar to how Christianity might have 
its own spiritual practices. I don't think the details need to be shared. Just knowing that 
connection exists is enough” (CH-N-AF-03). 
 

 

 

 

Reciprocity: Respondents spoke about how their responsibility toward the ocean emerges from 
their experience of reciprocity, a principle that guides how people live in relationship with the 
ocean and its living beings (i.e., marine life) (Figure 6). Reciprocity was described not just as 
giving back resources, but as maintaining balance. “We live in reciprocity with the land, which 
has made us knowledgeable about what the land offers - and what needs to be protected. … 
[This] knowledge is passed down through generations … that show us how to interact with our 
landscape and explain why things are the way they are ... Our relationship [with the ocean] will 
continue to be infinite because we understand that we are the water, and the water is us” (CR-
N-REC-01). These insights frame reciprocity as a way of living that is both ecological and 
cultural, rooted in knowledge passed down through generations. 

Gratitude and Ceremony: Respondents repeatedly emphasized gratitude for the resources and 
spiritual presence of the ocean. Gratitude was often embodied in offerings and ceremony - a 
way of acknowledging the gifts of the ocean and reaffirming bonds with place. “In the 
ceremony, everything is a prayer for us. Even when we gather, we begin with a prayer and 
offerings. That’s the most important way we interact with the ocean” (CR-N-REC-01). Ceremony 
is also central to culture. “Ceremony is super important to our people because that's our way of 
life. That's what keeps us connected to our culture” (CR-N-REC-02). 

Marine Relatives & Harvesting: For community members, marine life is part of community and 
family, often referred to as relatives. “I don't think "harvesting" is the right word. It's more like 
having a relationship with the local abalone, clams, and seaweed” (CH-N-AF-03). Harvesting 
marine relatives is seen as an intimate part of maintaining culture through spending time in 
relationship with the environment. “Our gathering, our harvesting, our fishing—they’re not just 
culture sharing, they’re how we monitor the health of our environment” (CH-N-REC-04). Though 
Westerners often ask Tribal members to identify the species most important to them, 
relationships between people and marine relatives were described inclusively, “I've talked 
about a lot of the species, but I also think it’s important to note that there’s no hierarchy. 
Abalone is just as important as the barnacle or the starfish. It’s important because we 
understand that everything is connected in an ecosystem. Everything has its role … It's about 
balance” (CH-N-AF-03). 

Barriers to Tribal Ocean Access: 
Colonial and Historical Barriers: Participants in our project spoke about the link between 
present day restrictions and a longer legacy of dispossession and forced separation from the 
ocean. “It's been privatized, we have no access... What upsets me most about the privatization 
[of the beach] by individuals is that they’re not even there most of the time… For their 
momentary pleasure, we’re prohibited from our right to access our lands” (CH-N-REC-01). It's 
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important to note that laws prohibiting and/or restricting gathering, hunting, and fishing were 
intended to make Tribal culture - and Tribal food security - illegal (Simpson 2014). “There's also 
the fact that there are laws now about not harvesting abalone or clams. It's a tough subject 
because those laws were passed to target our people's ability to survive. They didn't want us to 
harvest our food, they wanted us to buy bad food at the grocery store, which is what we're 
doing now” (CH-N-AF-03). Although contemporary lawmakers may not recognize that darker 
side of such legal history, laws targeting Tribal access to natural resources continue to be 
widespread across the US, including in California.  

 

 

 

Dispossession and Limited Access: Dispossession of Tribal culture and ocean connections are 
visible through the absence of Tribal rights in California’s coastal areas. Along the entirety of 
California’s coastline, there are only six coastal reservations/ conservation reserves providing 
dedicated Tribal coastal access: (Tolowa Dee-ni' (Smith River); Yurok; Pulikla Tribe of Yurok 
People (formerly Resigini Rancheria); Big Lagoon, Cher-Ae Heights (Trinidad); Wiyot; and Kashia 
Band of Pomo Indians). All six are small, and located in northern California, away from 
California’s most densely populated regions. One respondent shared “I want to also 
acknowledge all the other coastal Indigenous people, historically, who keep trying to come back 
[to our traditional land and ocean]. We keep coming back… as much as we can… It's kind of 
heartbreaking” (CH-N-REC-05). Several Tribal members spoke about the difficulty of 
maintaining connections to the ocean after being displaced inland, far from their ancestral 
coastal homes, and being scattered elsewhere across the state. “I think that a lot of people 
found it really difficult to talk about those things because of the trauma involved with being 
removed from the islands” (CH-N-REC-01).  

Financial Barriers: Travel, Parking and Fees: For many Tribal community members, the cost of 
parking, site use fees and permits represent an unjust barrier to their inherent rights. “Parking 
is really difficult at most of our beaches … Some people say, "Oh, you can't afford $8 to park all 
day?" But it's not about the $8! It's about the fact that we, as Indigenous people whose land 
was stolen, are being asked to pay to be on our own land. That doesn't feel good. We do it 
anyway, but it still doesn't feel right” (CH-N-REC-04).  

Permitting Cultural Activities: Challenges with permitting and fees surround other cultural 
activities (e.g., permits for gathering and harvesting marine life, permits to light fires and burn 
incense that are a central part of ceremony (including plants such as sage)). Permits regulate 
the ability of communities to gather at the beach in the evenings or overnight, and to keep 
traditional boats near the water. “Even docking a boat, or keeping a traditional Tomol [a 
traditional Chumash canoe] on the beach, was something we had to fight for… We still have to 
pay for a license or permit to keep a Tomol on the shore, which feels wrong. When Cabrillo came 
here, there were hundreds of Tomols on the beach. Now, they want me to pay to put mine 
there-” (CH-N-REC-04). Respondents talked about times when staff at state and local levels had 
opportunities to create easier pathways for Tribal practices - and refused. “When we spoke to 
the city [about keeping Tomols at the beach], they said, "We can't do that because everyone will 
want to do it." We asked, "What do you mean everyone?" … They said, "Well, other 
organizations" (CH-N-REC-04). This highlights a common excuse of officials - that a Tribal 
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exception would create problems due to the lack of support and understanding by the general 
public. This refusal suggests that the officials are unaware of distinctions between stakeholders 
(e.g., most nonprofits and community groups) and rightholders (Tribes and Tribal members) 
(UN 2007).  

 

 

Enforcement and Recognition: In cases where Tribal members have obtained the required 
permits, respondents shared that cultural activities remain fraught with challenges from 
conservation/ enforcement officers. Enforcement officers often lacked awareness of Tribal 
rights, Tribal exemptions, and the cultural context behind Indigenous practices at the ocean. 
“Unless you already have a previous relationship or unless they've met a native person, the 
majority of the time they're just following the rules that they've been taught. … I want them to 
prioritize things like needing cultural sensitivity training and awareness training with historical 
land acknowledgment and history awareness” (CO-REC-01). Although the state has created 
harvesting exemptions for Federally recognized tribes in a limited number of MPAs, this does 
not apply to most communities recognized by the California Native American Heritage 
Commission. “For the Chumash community at large, we don’t have the [Tribal harvesting] 
exemption” (CH-N-REC-01). Another respondent emphasized the damaging influence of the 
distinction between Federal vs Non-Federal recognition: “Whenever I hear or read … that [the 
Federally recognized Tribe] is representing everybody, it doesn’t make sense to me. As a matter 
of fact, it goes against a lot of traditional understanding that everyone who is involved has a 
right to speak. … That’s the colonization that gave the dominant culture the right to define who 
is and who isn’t” (CH-N-AF-02). 

Gatekeeping and Objectifying: Beyond conflicts with formal authorities, Tribal community 
members also described feeling policed by the general public acting as righteous gatekeepers of 
coastal spaces. One respondent shared an example. “Before we began [a ceremony], our 
spiritual advisor lit a sage … and an elderly woman, who seemed to walk that [coastal] trail 
daily, yelled at us to put out the fire, claiming we would start a fire… She called the police… The 
biggest obstacle we face is the gatekeepers - local residents who call authorities whenever they 
see us gathering. We have to prove who we are and why we’re there. It’s not that authorities 
are patrolling, but that people are watching us and assuming we don’t belong” (CR-N-REC-01). 
Such incidents illustrate how Indigenous presence near the ocean is uniquely scrutinized. 
Respondents described how part of their experience in coastal spaces was navigating 
interactions with the curious public. “People have this tendency to make an exhibit of us in their 
mind... It's like going back in time and seeing something that they've never seen before and 
having real, physical access to it. So they can't help themselves. …The one that gets us is when 
people say, ”Oh, this must be a replica. I remember when I was younger, and my aunt was like, 
‘Yeah, we're replica Chumash’” (CH-REC-09). Together, these experiences reveal a layered 
system of exclusion — from officers enforcing rules without recognition of Tribal exemptions to 
community members questioning Indigenous people’s rights. The theme of gatekeeping has 
arisen in other aspects of this project when minority communities seek to enter predominantly 
White ocean spaces (for example, see Section 2.3). Further work could consider these 
intersections. 
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Solutions to Expand Tribal Ocean Access 
Across these interviews, Tribal respondents emphasized the importance of restoring and 
protecting their inherent rights to access, steward, and maintain relationships with the ocean 
and coast. Cultural values and place-based science, deeply rooted in relationship and care of 
the natural world - a foundation that would enrich all ocean policy and management - underlie 
knowledge solutions and desires of Tribal respondents. Participants called for secure and 
culturally appropriate spaces for ceremony, gathering, and prayer, as well as the recognition of 
traditional harvesting, fishing, and fire practices. Many envisioned cultural and educational 
centers where knowledge sharing, regalia making, and community teaching could thrive 
alongside opportunities for the broader public to learn about contemporary Indigenous 
stewardship. Respondents also highlighted the need for policy reforms, standardized Tribal 
exemptions, and training for agency staff and enforcement officers on cultural awareness and 
sovereignty. They underscored that sustainable engagement depends on resourcing Tribal 
communities—especially non-federally recognized Tribes—through dedicated funding, 
workforce development, and youth training programs that honor Indigenous knowledge as a 
form of expertise. A foundation for all of these solutions can be genuine co-management and 
co-stewardship that authorizes Tribes to have decision-making authority over coastal areas. 
Collectively, these perspectives provide a pathway towards expanded ocean access that 
accounts for the rights of Tribes to manage and live in relation with the ocean. We recognize, 
however, that to-date we have only interviewed a subset of California’s diverse Tribal 
communities and that these perspectives may only reflect the experience of this distinct subset. 
We provide a summary of solutions based on Themes, with representative quotes and example 
solutions below (Table 4). A more complete description of the solutions advanced by Tribal 
members (in their own words) for addressing the specific cultural values and barriers described 
above will be provided in a forthcoming Tribal report.
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Table 4. Solutions proposed by respondents for allowing Tribes to access, steward, and maintain relationships with the ocean and coast. 
 

Theme Description Representative Quotes Example Solutions 

Protected 
Temporal & 
Ceremonial 
Access 

Creating provisions for 
Tribal members to have 
broad access to public 
ocean and coastal 
spaces for ceremony 
and gathering. 

“I don’t think [agency staff] fully 
understand what we need, or are prepared 
for the ceremony…When we mention how 
many people are coming, that there will be 
a fire, and that it’s going to take days, not 
just during their 9 to 5 hours. That’s when 
they want us to explain everything.” (CR-N-
REC-02) 
 
“People went to the ocean for prayer 
during the summer equinox and spring 
solstice, and it would be great if that 
practice was respected enough to be 
included in policy.” (CR-N-REC-01) 

- Establishing a free Tribal pass for individual and group ocean access 
that integrated across agencies and governments. This could draw 
from provisions in Assembly Bill 2939. 

- Dedicated Tribal-only 3-4 day weekends at certain coastal parks and 
beaches. 

- Establishing rights of Tribes to have access opportunities without the 
general public. 

- Creating a registry of land owners who have property in coastal areas 
who are willing to permit Tribal access. 

- Creating a fund for the state to assist Tribes on the California Native 
American Heritage Commission (https://nahc.ca.gov/) to purchase 
coastal land in their historical territories.  

- Dedicated travel funding to support Tribal members - particularly 
displaced families in non-coastal areas - to access oceans, cultural 
resources, and ceremonies.  

Tribal 
Harvesting & 
Fishing Rights 

Protecting Tribal rights 
to gather, harvest, and 
fish and recognition that 
these activities are a 
core part of Tribal 
culture and Tribal 
sovereignty. 

“Gathering rights would be another 
priority, and fishing rights would be second 
because we need to sustain ourselves with 
nutrients.” (CR-N-REC-01) 
 
“Fire is sacred to harvesting and collecting 
plant material and medicine and then 
utilizing it.” (CO-REC-01) 

- Create a statewide pathway for a Tribally led process for each Tribe 
on the California Native American Heritage Commission list to permit 
Tribal members to harvest, gather, and fish in coastal areas.  

- Create statewide fire permits for Tribal members to hold ceremonial 
fires, including burning offerings such as sage. 
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Theme Description Representative Quotes Example Solutions 

Cultural Centers 
& Education 

Create a pathway to 
permit and fund a 
network of Tribal 
cultural centers in beach 
and coastal areas across 
the state where 
community building and 
cultural teachings could 
take place.  

“Being able to have Tomol houses, where 
we can teach, where we can maintain our 
careers, where we can have a space to be 
ourselves... safe spaces for our canoes to 
be able to rest, and for our people to be 
able to come and learn, and for that space 
to be utilized by our community, so that it 
can be us and not just an exhibit for the 
public... ”(CH-REC-09) 

- Centers should focus on regeneration of Tribal culture and potentially 
have an outreach component, focused on contemporary Tribal 
culture.  

- These co-developed centers should include, for example, basic 
infrastructure (e.g., places to sleep, bathrooms), a room for 
community gatherings and cultural workshops, working space (e.g., 
Tomol maintenance and storage, seaweed and fish processing, tying 
traditional nets, regalia making). 

 

Co- 
Management & 
Tribal 
Stewardship 

Increasing Tribal 
authority and 
decisionmaking over 
coastal areas through 
co- management and 
co-stewardship. These 
are the shared 
responsibility and 
decision making around 
management of 
ecosystems and natural 
resources.  

“We deserve the opportunity and the right 
to be involved in all decisions happening in 
our territories’ lands and waters. So that 
‘stakeholder’ phrasing is not a great way to 
identify native peoples. However, in all 
things that do impact stakeholders, native 
peoples need to be in the room. Ideally, we 
promote conscious decision-making 
through a consensual dynamic, offering as 
much education as possible, infused with 
empathetic storytelling and connection to 
the data. We need Indigenous insights and 
consultation to provide such data.” (CO-
REC-01) 

- Create funded positions for Tribal members to be involved in 
decisions around ocean management and ocean access.  

- Set requirements for early and meaningful Tribal engagement in 
ocean decisionmaking. 

- Invite and fund Tribal members to be involved with working groups 
and advisory councils. 

- Create and implement management paradigms and standards that 
draw on concepts of braiding knowledge structures (also known as 
‘Two-Eyed Seeing’; see Reid et al., 2021). 

- Include Tribes recognized through the California Native American 
Heritage Commission. 

- Ensuring recognition of Tribal sovereignty.  
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Theme Description Representative Quotes Example Solutions 

Youth 
Engagement, 
Exchange, & 
Workforce 
Development 

Developing training and 
job opportunities for 
Tribal members in 
conservation and 
resource stewardship, 
and cultural exchanges. 

“I don’t qualify to be a park ranger because 
I don’t have a bachelor’s degree, and that’s 
frustrating. Why shouldn’t I qualify to be a 
steward of the land if I know what’s right? 
… Policies should take into account 
Indigenous Knowledge, because there’s so 
much depth to that experience, especially 
in ceremonial spaces.” (CR-N-REC-01) 

- Train and employ Tribal members as stewards, scientists, rangers, 
conservation officers, educators, and knowledge holders, ensuring 
financial support to build Indigenous leadership in ocean 
management. 

- Create pathways for Indigenous Knowledge to help people qualify for 
ocean jobs. 

- Provide opportunities for learning and mentoring through 
intergenerational training about oceans. 

- Create a pathway for Tribal fisheries in California, including funds to 
support training and mentoring.  

- Fund cultural exchanges that help communities build solidarity and 
shared stewardship practices.  

Funding and 
Grants 

Creating funding 
streams to support the 
proposed solutions 
through state funding 
and tax-credits. 

“It’s hard to sustain who we are and still 
make time for these ceremonies, especially 
when it’s a challenge to secure funding for 
them. If those obstacles could be eased, it 
would make a huge difference.” (CR-N-REC-
01) 

- Grants, subsidies, in-kind donations, and fee waivers that cover the 
costs of permits, fees, and use. 

- Grants that fund cultural activities, knowledge sharing, and job 
training. 

- Raising funds through revenues such as a Tribal tax and philanthropic 
support of Tribal cultural revitalization.  
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Insights from Indigenous and local knowledge systems. People and Nature, 7(5), 922–933. 
https://doi.org/10.1002/pan3.70036 
 

  

-Wilson, S. (2008). Research is Ceremony: Indigenous Research Methods. Fernwood Publishing 
 
-United Nations (2007). United Nations Declaration on the Rights of Indigenous Peoples: Resolution/ 

Adopted by the General Assembly, 2 October 2007, A/RES/61/295. Available at: https://www.refworld. 
org/docid/471355a82.html 
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SURVEY & FOCUS GROUP ANALYSES 







 

 

42 

access was calculated by using shortest distance (in kilometers) between the geographic 
centroid of each ZIP code and the nearest Coastal Access Point (CAP), using ESRI ArcGIS Pro’s 
Closest Facility and Online Routing Services tool (as configured to perform road network 
analysis rather than Euclidean (straight-line) distance). CAPs included marine protected areas 
(MPAs), fishing piers and jetties, national marine sanctuaries (NMSs), and all designated coastal 
access points. The resulting continuous travel distance measurements were binned into a five-
point ordinal scale (1 = least travel distance; 5 = most travel distance) consistent with the 
approach described above. For more information see Selgrath & Lowe in prep. Region was 
inferred based on the latitude of the geographic centroid associated with each ZIP code as 
parsed by the following cut-off values: latitude > 37.25° = Northern Region; latitude < 37.25° & 
> 35.8° = Central Region; and latitude < 35.8° = Southern Region.  
 
Survey Sample 
Racial and ethnic demographics of our survey sample were broadly representative of those 
across California. 40.3% of survey respondents identified as White (as compared to 34.7% of 
California residents providing information to the 2020 US Census), 29.1% identified as Hispanic 
or Latino (as compared to 39.4%), 20.3% Asian (as compared to 15.1%), 7.75% Black or African 
American (as compared to 5.4%), 3.7% American Indian or Alaskan Native (as compared to 
0.4%), and 3.1% as Native Hawaiian or Pacific Islander (as compared to 0.4%) (Figure 7A). The 
survey sample was skewed towards younger individuals (51.1% < 40 years old) from low (less 
than $59,999; 30.1%) and medium ($60,000-$119,999 annual earnings; 27%) income 
households (Figure 7B) that were frequent ocean users. The majority of respondents reported  
 

 

Figure 7. Barplots illustrating the distribution of survey respondents by A) annual household income, B) frequency 
of use of ocean and coastal areas, and C) racial-ethnic categories. Bars are color-coded according to the format of 
survey administration (dark orange = in-person administration; yellow = online administration). 

 



 

 

43 

 

Figure 8. Barplot illustrating the distribution of survey respondents by the ocean activity they choose as most 
important to them. Bars are color-coded according to the format of survey administration (dark orange = in-person 
administration; yellow = online administration). 

that they used ocean and coastal areas several times per month or several times per week 
(31.9% and 31.4%, respectively) (Figure 7C). When comparing the format of survey responses 
(in-person vs online administration) a comparatively larger proportion of White and Asian 
individuals from upper- and middle-income households provided information online Figure 7). 
The most valued ocean activities chosen by survey respondents in our final sample were fishing 
or collecting food, walking or running, and group or family gatherings and activities (Figure 8).  
Of the eight California zip codes most frequently reported as survey respondents’ primary 
residence; three were assessed as having high community vulnerability (Marina, n=36; Santa 
Paula, n=33; Visitacion Valley/Sunnydale, n=33) and two were assessed has having very high 
community vulnerability (Watsonville, n= 65; Bayview-Hunter’s Point, n= 62) (Figure 9). 
 
Focus Group Design and Administration 
Following the collection, processing, and preliminary analysis of survey data, the research team 
conducted a series of focus groups (n=10, Table 5) designed to engage the study population in 
helping to contextualize and interpret research results and co-develop management 
recommendations. Focus groups were hosted by community partner organizations who 
prioritized the recruitment of participants from disadvantaged and/or severely disadvantaged 
communities (as geographically designated by CalEPA) and demographics of relevance to case 
studies being conducted by members of the research team. Focus group content (in both 
English and Spanish) was iteratively developed and tailored to each community using several 
rounds of feedback provided by community partner organizations. Each focus group consisted 
of 10-12 participants partitioned into 2 breakout groups. Focus groups lasted between 2.5 and 
3.5 hours and participants were compensated $75 for their time and engagement. Though the  
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2.2. Integrated Assessment of Barriers to  
Ocean Access and Human Wellbeing 

 
Introduction 
Oceans and coasts sustain the livelihoods, wellbeing, and cultural heritage of billions of people 
worldwide. Yet, access to these ecosystems remains deeply unequal, as shaped by historical 
policies and cultural processes driving economic disenfranchisement and social exclusion 
(Reineman et al., 2016; Österblom et al., 2023). Geography, gender, class, and race - and the 
interactions among them - all function to constrain or enhance people’s relationship with the 
ocean. Though recent research has advanced scientific understanding of the links between 
marine governance and environmental sustainability (Bennett et al., 2025), enduring 
knowledge gaps exist surrounding the structural factors mediating who is able to access and 
benefit from ocean ecosystems (de Vos et al., 2023) and/or have a voice in associated decision-
making processes.  

 
With new threats to biodiversity and ecosystem services emerging as climate change 
accelerates, local and regional resource managers are increasingly concerned with resilience 
and adaptation (IPCC 2022). California’s coastal and marine zones are of fundamental 
importance to the environmental and socioeconomic sustainability of the state, with coastal 
counties home to approximately 68% of the state’s 38.9 million residents (Thorne et al., 2024). 
In the past decade, warming oceans, rising sea levels, and increases in the frequency and 
severity of extreme weather events have had a significant impact on marine ecosystems, 
coastal infrastructure, and human communities across the state (Thorne et al., 2024; Patsch & 
Reineman, 2024). With the harmful effects of these cascading and compounding events 
expected to intensify in the coming decades (IPCC 2022), state and local leaders have affirmed 
that climate justice and frontline community impacts are an important consideration in 
planning for the future (CJWG, 2017; OPC 2022). Yet there remains a paucity of information 
concerning the processes and mechanisms functioning to mediate regional ocean access and 
benefits. Despite recent progress driven by the California Coastal Act (1976), the regional 
mosaic of ocean health, amenities, and engagement continues to be influenced by legacies of 
discriminatory policies, uneven regulatory enforcement, and ongoing coastal gentrification 
(Reineman et al., 2016). Without explicit attention to the racial and economic disparities 
shaping patterns of ocean use and benefits, and the sociocultural factors in which they are 
rooted, future interventions may only serve to reinforce the systemic inequalities driving 
uneven climate vulnerability and adaptive capacity (Chu & Cannon, 2021). 

Here, as part of a community-engaged research process designed explicitly to engage 
communities designated as “disadvantaged” or “severely disadvantaged” by the CalEPA, we use 
survey data to address the following research questions: 1) How do socioeconomic, 
demographic, and geographic factors interact to mediate ocean access? 2) What barriers pose 
the biggest obstacles in limiting different populations' access to and engagement with ocean 
and coastal spaces? 3) How do the ocean’s contributions to human wellbeing vary across our 





The Ocean’s 
Contribution to 

Human Wellbeing 

Key References: 

Allison et al., 2020 
Weeratunge et al., 

2014 
White 2010 

 Material 

The ocean as a means to an end, 
an asset, satisfaction of needs 
and preferences, usefulness for 
people 

Income; Food, Energy & 
Materials; Ecosystem Creation 
& Maintenance, Physical 
Health 

Relational 

The ocean as a medium that aids 
the relationships people have 
with themselves, the natural 
world and communities and 
cultures of which they are a part 

Group Identity & Social 
Cohesion, Intra-household and 
Intra-community Relations, 
Local Knowledge & Way of Life, 
Culture & Tradition 

Subjective 

Personal satisfaction or 
emotional affect derived from 
the ocean, the inherent worth 
people assign to the existence of 
marine life and/or coastal spaces 
and environments as ends in of 
themselves 

Mental Health & Well-being, 
Individual Identity, Aesthetics 
& Awe, Spirituality & 
Symbolism; Biodiversity, 
Animal Rights & Welfare 

constructed following the same procedure. As many aspects of ocean access and wellbeing are 
best considered as part of a multidimensional continuum (rather than as discrete categories; 
see Allison et al., 2023), in certain instances responses to individual prompts were considered in 
more than one sub-scale. Reliability of each scale and subscale was assessed using both 
Cronbach’s Alpha (α) and McDonald’s Omega (ωt). In order to examine the relationship 
between our derived indices and geographic (i.e., region and distance (km) to ocean access), 
gender, race, and socioeconomic (i.e., community vulnerability and household income) 
variables, we used ordinary least squares regressions. Before beginning modeling, we used a 
pairwise correlation matrix to explore the magnitude and direction of demographic variable 
associations, and identify instances of multicollinearity. Models were assembled through 
forward, stepwise selection in which variables were added one at a time and nested models 
were compared using Akaike Information Criteria.  

Selected Data Summaries, Analyses, Figures, and Interpretation 
Examining the some of the strongest, most significant associations (r > 0.200 & p < 0.05) 
between demographic variables (Figure 10), survey respondents from the Northern region of 
our study area had a longer distance to travel to access ocean and coastal areas (r = 0.311), 
particularly as compared to the travel distance of Central region respondents (r = -0.291). 
Individuals having to travel longer distances to access the ocean were likely to reside in more 
vulnerable communities (r = 0.213) as were individuals that self-described as Hispanic or Latino 
(r = 0.273). Identifying as Hispanic or Latino was additionally negatively correlated with 
household income (r = -0.297), while identifying as White was negatively correlated with 
community vulnerability (r = -0.312) and positively correlated with household income (r = 
0.273). Looking at the relationships with reported frequency of ocean usage, the strongest  
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Figure 10. Correlation matrix displaying Spearman’s rank correlation values used to test for correlation between 
socioeconomic , gender, race-ethnicity, geographic and activity (i.e., frequency of ocean usage) predictor variables. 
Circles are sized and colored according to the magnitude and direction of the correlation; larger circles indicate 
stronger associations with blue circles representing positive correlations and red circles representing negative 
correlations. Only significant correlations ( p < 0.05, following a Bonferroni correction to control for the family-wise 
error rate) are displayed, with correlations within racial-ethnic, gender, and geographical categories (where 
variables contained redundant information, i.e., Male:Female) omitted to reduce the total number of comparisons. 

negative correlations were with distance to the ocean (r = -0.344) and Northern region (r = -
0.268), with a somewhat weaker correlation (r = -0.175) with community vulnerability. The 
strongest positive correlation with frequency of ocean usage was with those survey 
respondents identifying as White (r = 0.239).  


