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A B S T R A C T   

The recovery of California sea lion (Zalophus californianus) populations is an environmental success story, but it 
has created new challenges given their interactions with sport fisherman. Economic losses to the Commercial 
Passenger Fishing Vessel (CPFV) stems both from the loss of fish, as well as the costs of fuel and time spent 
traveling to new fishing areas to avoid pinnipeds. Management solutions require a firm understanding of the 
public’s perceptions of an issue. To address this shortcoming, we surveyed recreational anglers’ perceptions of 
California sea lions and conducted a content analysis of media coverage of California sea lions in Southern 
Californian newspapers. We found that as anglers’ knowledge of California sea lions increased, their subjective 
knowledge of the Marine Mammal Protection Act increased as well and they were less likely to advocate the use 
of lethal removal to manage sea lion issues. Avid fishers were more likely to consider shooting all sea lions as 
acceptable, and less likely to view controls to restrict human activity from sea lion areas as favorable. Anglers 
that expressed negative sentiments after an interaction with sea lions while fishing were more likely to view 
punishing the sea lion favorably, but less likely to view exposing the sea lions to pain as favorable. Our content 
analysis showed that most articles were about tourism and entertainment and the majority of articles focused on 
negative effects to sea lions. The media’s framing might obscure the successful recovery of California sea lions 
and flame growing management concerns with stakeholders like anglers, dock workers, and marina occupants. 
Our survey showed that among stakeholders, increased understanding of the animals increased understanding of 
the regulatory context of their recovery and repellents as a socially acceptable means of managing the conflict. 
Thus, we have shown that knowledge among the public and stakeholders will enhance management efforts. 
Conservation management professionals can influence public attitudes by interacting with the media as well as 
using communications strategies that highlight the ecological mechanisms behind the conflict as well as the 
management actions.   

1. Introduction 

The Marine Mammal Protection Act of 1972 (MMPA 1972) offered 
sweeping protections for 125 species of marine mammals in US waters. 
Hailed as a conservation success story, the law has brought species from 
the brink of extinction and fully recovered many populations in the 40 
years since it was enacted. In particular, California sea lion (Zalophus 
californianus; hereafter sea lions) populations have grown considerably 
[1,2,33]. An unintended consequence of the MMPA is increasing 
competitive interactions between sea lions and humans [34]. Along the 
West Coast of the United States expanding sea lion populations create 
conflicts from consumption of endangered salmonid species, in-
teractions with fisheries, and damage to docks/personal vessels [3–5]. 

The Commercial Passenger Fishing Vessel (CPFV) fleet is the pre-
dominant type of recreational angling in California. California’s CPFV 
fleet is unique in its long history, fleet size, and the amount of revenue it 
generates [6]. Many anglers use CPFVs daily, which creates billions of 
dollars for local economies [35]. Recreational anglers fishing from 
CPFVS are diverse, ranging from tourists seeking a once in a lifetime 
fishing trip to avid locals that fish several times a week. 

In southern California, CPFV conflicts with sea lions are the most 
contentious and frequently brought up issues facing anglers. Sea lion 
interactions with fishing vessels have been observed for decades and 
these interactions are becoming routine as sea lion populations have 
increased dramatically since the 1970s [2,7]. Interactions result in 
damaged fish thrown overboard as by-catch, entanglement/ingestion of 
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gear by marine mammals, direct socio-economic losses for fisheries, and 
retaliatory actions by fishermen. 

Economic losses to CPFV operators stem not just from the loss of fish 
but are also incurred from the costs of fuel and time spent traveling to 
new fishing areas to avoid pinnipeds. While CPFV operators have greater 
financial losses, recreational anglers on CPFVs experience bait and catch 
loss, resulting in negative perceptions of sea lions and possibly of their 
fishing experience. For all of these reasons, understanding angler’s 
perceptions of fishing from CPFVs and experiences involving sea lions is 
essential for wildlife managers tasked with reducing conflicts between 
sea lions and the fishing industry. 

Human-wildlife conflicts (HWC) involving charismatic megafauna 
like sea lions go beyond simple resource competition models and require 
understanding both angler and public perceptions of the issues, the level 
of conflict that is tolerable, and types of management that may be so-
cially acceptable [8–11]. Despite their robust population recovery, 
pinnipeds are still protected under the MMPA and may be perceived as 
either endangered or recovering by the public. These perceptions are 
likely to influence the nature of wildlife management efforts, as mass 
media can have a powerful influence over the public understanding of 
environmental issues [12,13]. In an increasingly urban world, the me-
dia’s framing of the content may be the only exposure the public re-
ceives about wild animals like sea lions [14]. Wildlife management 
techniques may be controversial [5] or viewed unfavorably [15] when 
the media’s portrayal of sea lions differs from those from wildlife 
management issues faced by anglers or other stakeholders. Thus, while 
knowledge of stakeholder’s perceptions of this human-wildlife conflict is 
essential, wildlife managers have historically known little about recre-
ational anglers’ and the public’s perceptions. To address this short-
coming, we surveyed recreational anglers’ perceptions of California sea 
lions and conducted a content analysis of media coverage of California 
sea lions in Southern Californian newspapers. 

2. Methods 

2.1. Survey design and data collection 

An in-person survey was conducted among recreational anglers 
while fishing on CPFV vessels across Southern California. The paper 
survey form was comprised of 32 questions separated into 3 sections: A) 
angler demographics and fishing experience; B) sea lion knowledge and 
population status; and C) management perceptions (see survey in Sup-
plement). Section A contained basic questions on age, gender, home 
location, and fishing avidity, as well as what their experiences were with 
California sea lions while fishing, and how they felt from the interaction 
(s). Section B contained questions focused on the respondents’ knowl-
edge of the California sea lion’s population status, regional abundance, 
and the Marine Mammal Protection Act. Section C contained questions 
related to California sea lion lethal or non-lethal management options 
and their perceptions of the National Marine Fisheries Service’s role in 
management. Paper survey forms were distributed to anglers on actively 
fishing CPFVs across Southern California. All categorical independent 
variables were recorded on a 5-point Likert scale (see Supplement 2). 

We analyzed the CPFV angler survey data using a generalized linear 
model (GLM) (ordinal regression). Specifically, we fitted three models to 
quantify the following effects:  

1) The effect of perceived knowledge of sea lions on lethal and non- 
lethal management options;  

2) The effect of fishing avidity on potential management solutions;  
3) The effect of the angler feeling after interaction on using pain, 

punishment or lethal removal. 

For all statistical analyses, we used R 2.14 [16] and the MASS 
package [17]. We calculated 95% confidence intervals using the ‘con-
fint’ function (method ‘Wald’). All model confidence intervals that were 

exponentiated are shown on the scale of the response variable and thus 
can be interpreted as proportional odds ratios (i.e., the odds of a one-unit 
increase or decrease in Likert score). 

2.2. Content analysis 

We focused on articles from five newspapers in the Southern Cali-
fornia area. The newspapers were identified based on them having the 
highest circulation numbers in areas where people would encounter sea 
lions, and our search was restricted to the period of 1 January 2005 to 30 
April 2016. To identify articles we searched for the term “sea lion” or 
“sea lion” to gather any and all articles about sea lions, regardless of the 
main topic [18,36]. We used standard content-analysis procedures [19] 
by manually classifying the articles into a primary topic (risks to 
humans, risks to sea lions, general biological information, nuisances or 
losses of property, aggressive (lethal) management, fishery interactions, 
stranding crisis, tourism, and entertainment, personal interest story, 
multiple) and primary tone (negative effects of sea lions, negative ef-
fects on sea lions, positive effects of sea lions, positive effects on sea 
lions, multiple, neither). See Supplement 2 for more detail. Duplicates, 
sports teams, police blotter reports, and letters to the editor were not 
included in the final data set. Coding categories were developed and 
defined based on Muter et al. [36]. Ten topic categories were developed 
based on the news article topics included in the survey. For example, 
“stranding” had been one topic, but due to the 2013 and 2015 large 
stranding events, the categories shifted to “stranding crisis” and articles 
not about the large events were coded as natural history or personal 
interest stories, as they were more commonly about an individual 
stranded sea lion. Articles mentioning sea lions in Canada or Alaska 
without mention of species were assumed to be referring to Steller sea 
lions and thus not included. News stories focusing solely on sea lions in 
aquariums/zoos outside Southern California with no connection to the 
region were not included. 

We used a single reviewer and thus did not assess inter-rater reli-
ability. We evaluated the differences in the frequency of content and 
tone using χ2 tests under the null assumption of identical frequency 
distributions and with significance determined from 10,000 resamples 
of the data without replacement [20,21] using the statistical package 
chi.perm in R [20]. 

3. Results 

3.1. Survey 

A total of 155 surveys were distributed and collected from eight 
CPFVs across Los Angeles, Orange and San Diego counties in Southern 
California. Respondents were majority male (87%) with a mean age of 
43 years old (Table 1). We note that there may be gender differences in 
self-reporting and perceptions of knowledge, with males more likely to 
respond and self-report [22]. Anglers varied in their fishing avidity, with 
a mean of 26 days fishing a year (range: 1–100 days). Interactions with 
sea lions were common (85%) and most anglers described that inter-
action as negative (55%). General favorability for a variety of sea lion 
management options is shown in Fig. 1. The majority of fishers approved 
of private citizens’ use of repellents but the majority did not think pri-
vate citizens should be allowed to lethally remove sea lions without a 
permit (Fig. 1). 

We observed a significant, positive relationship between an anglers’ 
perceived knowledge of California sea lions with their subjective 
knowledge of the MMPA and the use of repellents to ameliorate conflict 
(Table 2). Specifically, anglers that self-rated themselves as more 
knowledgeable of sea lions were 5.28 times more likely to self-rate 
higher knowledge of the MMPA and 2.3 times more likely to advocate 
for the use of repellents. Conversely, anglers that self-rated higher 
knowledge of sea lions were 64% less likely to advocate the use of lethal 
removal to manage sea lion issues. 
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We found a significant relationship between fishing avidity and the 
response “shoot all sea lions” and negative response to restrict humans 
from sea lion areas (Table 3). Avid fishers were 2 times as likely to view 
shooting sea lions as favorable and 22% less likely to view restricting 
humans from sea lion areas as favorable. There was no effect of fishing 
avidity on the use of fines, restricting sea lions, relocation, deterrents, or 
community education programs, or designating a region for sea lions to 
haul out (Table 3). In addition we found an effect of perceived feeling 
after interaction with a sea lion on views of pain, punishment or lethal 
removal (see Table 4). 

4. Content analysis results 

4.1. Topic 

A total of 792 articles were coded, with the Orange County Register 
representing the most at 301 (38.0%), followed by the San Diego Union- 
Tribune with 266 (33.6%), the Los Angeles Times with 123 (15.5%), La 
Jolla Light at 78 (9.8%) and The Log with 24 articles (3.0%). During the 
study period, the highest coverage was given to the topics of tourism and 
entertainment (Table 1), followed very closely behind by general risks to 

Table 1 
Socioeconomic variables, pinniped interaction information, and subject knowledge responses.  

Socioeconomic Variables N Respondents Pinniped Interaction Responses N Respondents Subjective Knowledge Responses N Respondents 

Gender Did a sea lion or seal interact with your fishing line? Do you know what the Marine Mammal Protection Act of 1972 is? 
Male 135 Yes 133 Yes 34 
Female 20 No 22 No 125 
Age Has a seal/sea lion ever taken a fish (including bait) 

from your line? 
How common do you think sea lions were in Southern California 
before federal protection under the Marine Mammal Protection Act 
in 1972? 

0–20 35 Abundant 14 
20–30 71 Yes 140 Common 101 
31–40 37 No 12 Rare 10 
41–50 6   Extinct 0 
51 or older 5   Don’t know 31 
Days Spent fishing a year How did you feel when the sea lion interacted with 

your gear? (Write in response) 
How common do you think sea lions are in Southern California 
today? 

0–20 89 Positive 28 Abundant 131 
20–40 15 Neutral 32 Common 20 
41–60 23 Rare 2 
61–80 9 Negative 90 Extinct 0 
81–106 19   Don’t know 0  

Fig. 1. Distribution of responses to CSL management options.  

Table 2 
The effect of angler knowledge of California sea lions on regulatory knowledge, 
use of pain, punishment, and lethal management of sea lions. Model coefficients 
are proportional odds ratios and presented on the scale of the response variable. 
To interpret them, consider the exponentiated coefficient value of 5.28 for 
Knowledge MMPA. A 1-point increase in knowledge of sea lions is associated 
with a 528% (i.e., 5.28 times) increase in the odds of an angler marking the 
knowledge of MMPA one point higher (after controlling for all other predictors). 
Confidence intervals (exponentiated) not containing 1.0 are significant and are 
highlighted in bold.   

Estimate CI (95%) 

Knowledge MMPA 5.28 1.42 20.71 
NMFS 0.94 0.45 1.95 
Should use repellents? 2.29 1.41 3.88 
Lethal removal 0.36 0.16 0.80 
Private Citizen Lethal 1.53 0.73 3.25 
Fisherman Lethal 0.85 0.41 1.73 
NMFS Lethal 1.50 0.99 2.16  
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sea lions. The most actively covered interaction considered negative 
toward humans, nuisances and losses of property, represented 10.45% 
(n ¼ 82) of the media coverage. Articles about physical risks to humans 
from sea lions only represent 1.52% (n ¼ 12) of all coverage, despite the 
fact that two people were bitten by sea lions in 2015. Balanced articles, 
defined as articles that did not focus solely on one tone – such as 
referencing the sea lions as nuisances to fishermen but also mentioning 
recent stranding crises, were also not very common at less than 1% 
(n ¼ 4). Personal interest stories (subjects focused on people with only 
passing mentions of sea lions) were more common (n ¼ 102, 12.88%). 

4.2. Tone 

Of the 5 content areas of emphasis, the majority of articles focused on 
negative effects on sea lions (30.6% p < 0.001). A smaller, but signifi-
cant (p < 0.001) proportion of articles than expected under equal fre-
quency (6.94%) focused on positive effects on sea lions. There was no 
significant difference in articles that focused negative/positive effects of 
sea lions from the expected frequency distribution. 

5. Discussion 

The recovery of marine mammal populations has created new 
management challenges from a growing overlap with fisheries and 
predation of endangered species [23]. The media plays a critical role in 
framing environmental issues [18,24] and can sway the public’s 
acceptance of conservation/environmental issues. We aimed to build on 
previous investigations into anglers’ perceptions of sea lion conflict (see 
Ref. [15] by examining the media’s representation of California Sea 
lions. We compared and contrasted perceptions of California sea lions 
among recreational fishermen and the media. Understanding the social 
dimensions of wildlife conflicts is necessary to achieve socially accept-
able management activities [9]. Among anglers, interactions and 

depredation events were common (occurring 85% of the time) and 
perceived negative feelings after an interaction were correlated with 
advocating the use of punishment and repellents, but not the use of pain 
or lethal removal of sea lions. By and large, lethal removal of California 
sea lions was viewed unfavorably by anglers (Fig. 1), despite some 
support for lethal population control by NMFS. Avid anglers were much 
more likely to view shooting sea lions as favorable and avid angles were 
22% less likely to view restricting humans from sea lion areas as 
favorable. But most anglers had mixed views on the ranges of manage-
ment options (Table 3). Additionally, there may be differences in atti-
tudes among different angler groups (ie. CPFV vessels and anglers 
fishing from piers— [15]. 

California sea lions are charismatic megafauna [25], making them an 
ideal topic for human interest stories in the media. Our findings indicate 
the majority of media coverage had a tone that focused on the negative 
effects on sea lions. The topics involving sea lions were predominantly 
focused on tourism and entertainment, followed by general risks to sea 
lions (Table 5). It is also important to acknowledge the local, Southern 
California socio-cultural context and how in other geographical loca-
tions, the media tone may involve more topics related to fishery in-
teractions and less on risks to pinniped, pinniped biology and ecology, 
and tourism. Analyzing the media framing of the issue is the first step, 
but further studies should endeavor to directly survey the attitudes and 
perceptions among all sectors of the public as well as other stakeholders 
(dock workers, marina owners, vessel occupants, wildlife tour operators, 
marine wildlife tours occupants). We hope that this study points to the 
role of media messaging as a part of the politics around human-pinniped 
conflicts. 

Despite their robust population recovery, continued media coverage 
about emerging threats to sea lions may contribute to a general 
misunderstanding of their status among the public. It appears the me-
dia’s framing might obscure the successful recovery of California sea 
lion populations and flame growing management concerns with stake-
holders like anglers, dock workers, and marina occupants [26–28]. 

Potentially emerging management concerns are echoed in the sur-
veyed perceptions of recreational anglers, who frequently experienced 
interactions and often noted perceived negative effects of California sea 
lions on their fishing experience. Among anglers, we found a positive 
relationship between an angler’s perceived knowledge of California sea 
lions with their subjective knowledge of the MMPA. Thus, it appears that 
greater knowledge of sea lions facilitates understanding of the regula-
tory context of marine mammals, as well as how to manage them. More 
knowledgeable anglers advocated the use of repellents to ameliorate 
conflict, along with decreasing support for lethal removal. We note there 
are limitations of using a single item survey with self-reported knowl-
edge measures. The majority of respondents to our survey were male, 

Table 3 
Generalized linear model for the effect of fishing avidity on potential manage-
ment options. Model coefficients have been exponentiated and are presented on 
the scale of the response variable. Confidence intervals (exponentiated) not 
containing 1.0 are significant and are highlighted in bold.   

Estimate CI (95%) 

Fine any individual caught feeding the sea lions 1.03 0.82 1.23 
Shoot all sea lions 2.20 1.46 3.30 
Shoot individual sea lions involved in negative human 

interactions 
0.97 0.59 1.59 

Shoot individual sea lions that enter fishing areas 0.69 0.37 1.29 
Relocate individual sea lions 1.11 0.87 1.43 
Restrict humans from areas frequently used by sea 

lions 
0.78 0.64 0.97 

Restrict sea lions from human use areas 1.10 0.93 1.28 
Develop community education programs 0.99 0.74 1.32 
Use non-lethal deterrents (stimuli that create negative 

tastes, sights, sounds, or feelings) 
1.07 0.79 1.44 

Develop visitor education programs 1.00 0.77 1.32 
Influence the mass media 1.12 0.93 1.36 
Designate a region (unoccupied dock) for sea lions to 

haul out in marinas 
1.07 0.84 1.38  

Table 4 
Results from the generalized linear model for the effect of perceived feeling after 
interaction with a sea lion on views of pain, punishment or lethal removal. 
Model coefficients are presented on the scale of the response variable. Confi-
dence intervals not containing one are significant and are highlighted in bold.   

Estimate CI (95%) 

Punish 5.9 2.83 13.16 
Pain 0.64 0.4 1.41 
Repellents 1.62 1.06 2.5 
Lethal Removal 0.22 0.11 0.41  

Table 5 
Media Content analysis results. Significant (P < 0.05) variables are highlighted 
in bold.  

Primary Article Topic N % P 

risks to humans 12 1.52% <0.001 
nuisance/loss of property 82 10.35% 0.819 
aggressive management 18 2.27% <0.001 
fishery interaction 58 7.32% 0.072 
general risks to sea lions 152 19.19% <0.001 
stranding crisis 71 8.96% 0.509 
general biology/information 138 17.42% 0.001 
tourism/entertainment 154 19.44% 0.001 
personal interest story 102 12.88% 0.089 
multiple 4 0.51% <0.001 
Primary Article Tone N %  
negative effects of sea lions 132 16.67% 1 
negative effects on sea lions 240 30.30% <0.001 
positive effects of sea lions 176 22.22% 0.012 
positive effects on sea lions 55 6.94% <0.001 
multiple 17 2.15% <0.001  
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and studies have shown that males tend to over-rate their knowledge, 
skills, grades, etc and females tend to under-rate their performance [29]. 
It does appear, however, among stakeholders, increased understanding 
of the animals increased understanding of the regulatory context of their 
recovery and repellents as a socially acceptable means of managing the 
conflict. Therefore, we have shown that knowledge among the public 
and stakeholders should enhance management efforts. 

Understanding both stakeholder and broader public perceptions of 
California sea lion conflicts is necessary to effectively manage charis-
matic/protected species [30,31]. Charismatic species like sea lions elicit 
strong, wide-ranging responses among the public, especially when there 
is little understanding of the negative impacts on fisheries and other 
stakeholders. Left unaddressed, multiple stakeholder views may become 
more negative and create conflicts between management efforts and 
groups that value the animals [32]. For California sea lions, we show 
that the media, by and large, portrays issues that negatively affect sea 
lions while neglecting their negative impacts. We suggest that conser-
vation management professionals can influence public attitudes by 
interacting with the media as well as using communications strategies 
that highlight the ecological mechanisms behind the conflict as well as 
the management actions. For sea lions, the ecological and regulatory 
backgrounds are intertwined, and managers may benefit from commu-
nicating potentially unintended consequences of their protected status. 

California sea lions are ultimately a conservation success story. The 
Marine Mammal Protection Act (1972) facilitated a robust population 
recovery. As an unintended consequence, however, sea lions are 
increasingly impacting fisheries, docks, and marinas. We believe that 
conflicts with sea lions are a lose-lose situation for all parties involved. 
Our study shows that managers could help by effectively communicating 
through media and other forms of outreach the role of sea lion pro-
tections, the ecological reasons for their recovery, and how effective 
non-lethal management techniques can potentially benefit sea lions by 
breaking their reliance on human-derived resources. This study high-
light the complexities of managing protected charismatic species and 
how social factors like media portrayal might impact conservation/ 
management outcomes. 
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