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Abstract

Entanglement of marine mammals and seabirds in fishing gear poses a significant threat to their populations
worldwide. Citizen science initiatives have emerged as valuable tools for monitoring and understanding the extent
of this problem. This study reports findings from citizen science surveys conducted around California’s coast,
focusing on incidents of entanglement observed in marine mammals and seabirds. Data collected from these surveys
provide insights into the prevalence, species affected, and spatial distribution of entanglement events, contributing to
conservation efforts and informing management strategies for mitigating the impacts of fishing gear on marine wildlife.
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Introduction

The entanglement of marine mammals and seabirds in fishing gear
is a pervasive issue that poses a serious threat to the health and survival
of these species. From the intricate webs of gillnets to the buoyant lines
of lobster traps, marine animals face the risk of becoming ensnared,
leading to injury, starvation, and death. This problem is particularly
pronounced along the coast of California, where diverse marine
ecosystems intersect with intensive fishing activities. While efforts
have been made to mitigate entanglement through regulations and
gear modifications, the scale of the problem remains largely unknown.
Traditional monitoring methods, often conducted by trained scientists,
are limited in scope and resources, making it challenging to obtain
comprehensive data on entanglement events [1-3]. In recent years,
citizen science initiatives have emerged as promising approaches for
filling this data gap. By engaging the public in systematic surveys and
observations, these initiatives harness the collective power of volunteers
to gather information over large spatial scales and extended time
periods. In this study, we present findings from citizen science surveys
conducted around California’s coast, focusing on reports of entangled
marine mammals and seabirds. Through analysis of these data, we aim
to characterize the prevalence and distribution of entanglement events,
identify species most at risk, and assess the effectiveness of existing
conservation measures [4,5]. By leveraging the contributions of citizen
scientists, we seek to enhance our understanding of this pressing
conservation issue and inform evidence-based management strategies
for protecting marine wildlife in California’s coastal waters.

Survey Methodology

Citizen science surveys were conducted along California’s coast
to document incidents of entangled marine mammals and seabirds.
The surveys were organized by local conservation organizations in
collaboration with government agencies and academic institutions.
Volunteers were recruited through outreach efforts, including social
media campaigns, community events, and partnerships with schools
and environmental groups.

Volunteers received training on how to conduct systematic
surveys and identify signs of entanglement in marine wildlife. Surveys
were typically conducted from small vessels, kayaks, or along coastal
observation points. Participants recorded their observations using
standardized data collection forms, which included information such

as location, date, species observed, and descriptions of entanglement
injuries.

Data collected during the surveys were compiled and analyzed
to assess the prevalence, distribution, and severity of entanglement
events. Statistical analyses were performed to identify trends and
patterns in the data, including spatial hotspots of entanglement activity
and species-specific vulnerabilities.

Geographic location

The citizen science surveys were conducted along the entire
coastline of California, spanning approximately 840 miles (1,350
kilometres) from the Oregon border in the north to the Mexican
border in the south. California’s coast encompasses a diverse range of
marine habitats, including rocky shorelines, sandy beaches, estuaries,
and offshore islands, which support rich and varied ecosystems.

Key survey locations included popular recreational areas, fishing
ports, marine protected areas, and known hotspots for marine wildlife
activity. These locations were selected based on their accessibility
to volunteers and their likelihood of encountering entangled
marine mammals and seabirds. The geographic scope of the surveys
encompassed both nearshore and offshore waters, extending from
the intertidal zone to the outer continental shelf. This comprehensive
approach allowed for the documentation of entanglement events across
a wide range of marine habitats and fishing grounds, providing valuable
insights into the spatial distribution and drivers of entanglement along
California’s coast.

Discussion

The findings from the citizen science surveys conducted along
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California’s coast provide valuable insights into the prevalence,
distribution, and impacts of entanglement on marine mammals and
seabirds in this region. This discussion explores the implications of
these findings for conservation efforts and management strategies
aimed at mitigating the threat of entanglement.

Prevalence and species affected: The data collected from the
surveys indicate that entanglement is a widespread issue affecting a
diverse range of marine species in California’s coastal waters. Marine
mammals such as seals, sea lions, and cetaceans, as well as seabirds
including gulls, pelicans, and albatrosses, were observed to be entangled
in fishing gear. This broad taxonomic range highlights the vulnerability
of various marine taxa to entanglement and underscores the need for
comprehensive conservation measures.

The prevalence of entanglement varied among species, with some
taxa, such as pinnipeds, being disproportionately affected compared
to others. This disparity may reflect differences in behavior, habitat
use, and interaction with fishing gear among species. For example,
pinnipeds are known to forage near fishing grounds and may
inadvertently become entangled in nets and lines during feeding
activities. Understanding these species-specific vulnerabilities is
critical for targeting conservation efforts and implementing effective
mitigation measures.

Spatial distribution and hotspots: Analysis of the survey data
revealed spatial hotspots of entanglement activity along California’s
coast, with certain regions experiencing higher frequencies of
entanglement incidents than others. These hotspots often coincide with
areas of intense fishing activity, including commercial fishing grounds,
recreational fishing areas, and coastal infrastructure such as piers and
jetties.

Identifying these spatial patterns is essential for prioritizing
conservation efforts and allocating resources to areas where
entanglement risk is greatest. By focusing interventions in these
hotspots, such as implementing gear modifications, deploying acoustic
deterrent devices, or establishing seasonal closures, managers can
effectively reduce the threat of entanglement to marine wildlife while
minimizing impacts on fishing activities.

Effectiveness of conservation measures: The citizen science
surveys also provide an opportunity to evaluate the effectiveness of
existing conservation measures aimed at reducing entanglement
risk. While regulations such as gear restrictions, time-area closures,
and mandatory use of mitigation devices have been implemented to
mitigate entanglement, their efficacy in reducing entanglement rates
remains uncertain.

By comparing entanglement data collected before and after the
implementation of these measures, researchers can assess their impact
on entanglement incidence and severity. Additionally, monitoring
changes in entanglement patterns over time can help identify emerging
threats and inform adaptive management strategies to address evolving
challenges [6-10].

Conclusion

In conclusion, citizen science surveys conducted around California’s
coast have shed light on the extent and impact of entanglement on
marine mammals and seabirds in this region. By engaging the public in
systematic data collection efforts, these surveys have provided valuable
information for conservation planning and management decision-
making. Moving forward, continued monitoring and research are
needed to better understand the drivers of entanglement, evaluate the
effectiveness of mitigation measures, and develop innovative solutions
to reduce the threat of entanglement to marine wildlife. Through
collaborative efforts between scientists, managers, stakeholders, and
the public, we can work towards a future where marine mammals and
seabirds are protected from the harms of entanglement, ensuring the
long-term health and resilience of California’s coastal ecosystems.
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