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Abstract
In Canadian Pacific salmon Oncorhynchus spp. commercial fisheries, a policy of selective fishing includes a manda-

tory release program intended to reduce impacts on vulnerable populations. However, there remain concerns of non-
compliance with these regulations, potentially resulting in higher mortality of released fish than is accounted for.
Though estimations of postrelease mortality have improved the management of commercial fisheries, the influence of
fishers’ behavior is not directly considered by the regulatory framework. Additionally, perceptions of the selective fish-
ing strategy have not been evaluated among fishers, despite knowledge that their acceptance of regulations is critical
to successful management outcomes. We conducted 21 semistructured interviews with fishers from the commercial
purse seine fleet for Pacific salmon about their perceptions of selective fishing, and found that attitudes towards regu-
lations and managers are a primary determinant of compliance. We also found that greater incentives for selective
fishing practices and improved communication among the fishing, management, and scientific communities would
likely enhance support for management systems among members of the purse seine fleet.

A critical challenge facing fisheries management is
achieving sustainable harvest of fish stocks that are suffi-
ciently abundant to withstand exploitation, while simulta-
neously protecting those of conservation concern. This
challenge is exacerbated in mixed-stock fisheries, where
multiple species and/or populations of a species coinhabit

an area and are consequently captured together (Hutchin-
son 2008; Schindler et al. 2010). In British Columbia,
Canada, several species of Pacific salmon Oncorhynchus
spp., each comprised of hundreds of distinct populations
of varying numbers and conservation statuses, comigrate
along the coast as they return to their natal waters.
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Coastal commercial fisheries targeting Pacific salmon
therefore exemplify the challenges facing mixed-stock fish-
ery management (described in Hilborn et al. 2003; Dann
et al. 2013).

With increasing distance from their natal and spawning
waters, there will be a greater mixing of species and popu-
lations of Pacific salmon migrating to diverse rivers and
tributaries (Beacham et al. 2005). Therefore, purse seine
fisheries, which operate primarily in coastal waters and
can harvest large numbers of fish, are less able to target
specific populations than are fisheries occurring closer to
natal areas. The importance of sustainably managing these
large coastal commercial fisheries cannot be overlooked—
the purse seine fleet in British Columbia produces the lar-
gest proportion of landings (Butler 2005) and is becoming
the dominant gear type for Pacific salmon (Haas et al.
2016).

There has been continued concern regarding declines of
Pacific salmon populations in British Columbia, particu-
larly Coho Salmon O. kisutch, Chinook Salmon O. tsha-
wytscha, and Sockeye Salmon O. nerka (Beamish et al.
1995, 2010; Peterman et al. 2012). In the mid-1990s, the
crash of a population of Fraser River Coho Salmon,
believed to have been caused in part by overfishing, eli-
cited dramatic change for Canadian Pacific salmon fish-
eries (Chittenden et al. 2010). One means of protecting
species of conservation concern in mixed-stock fisheries is
to increase selectivity through either avoiding nontarget
catch or releasing them alive. Accordingly, in response to
these dramatic Coho Salmon declines, Fisheries and
Oceans Canada (referred to as DFO), the agency responsi-
ble for managing Canadian fisheries, first adopted require-
ments for improving the selective harvest of Pacific
salmon in 1998. Soon after, “A Policy for Selective Fish-
ing in Canada’s Pacific Fisheries” (DFO 2001) was imple-
mented and is still followed today.

Regulations stemming from the selective fishing policy
dramatically altered purse seining practices. Catch is
required to be brought onboard in smaller loads to allow
on-deck sorting, and fish species declared “nonretention”
due to conservation concerns are to be sorted and “re-
leased to the water with the least possible harm” (DFO
2001, 2017). However, the regulation does not define
“least possible harm,” leaving it open to individual inter-
pretation and making compliance measures more difficult.
Additionally, most purse seine fisheries are “derby-style,”
whereby fishers endeavor to maximize potential catch
within the limited window of each fishery opening, likely
affecting their willingness to implement any change that
risks slowing operations (Fujita and Bonzon 2005; Ach-
eson and Gardner 2014).

Concerns remain regarding the survival of Pacific sal-
mon released from these fisheries and the accuracy of fish
mortality estimates used in management models more

generally (Raby et al. 2014; Patterson et al. 2017a, 2017b;
Cook et al. 2018). While models used for management
purposes have advanced significantly, their ability to pre-
dict mortality from fisheries is inevitably limited by the
understanding and incorporation of the full range of fac-
tors influencing mortality, including the compliance of fish
harvesters with regulatory measures.

Ultimately, conservation-based frameworks such as the
selective fishing policy require the active support of har-
vesters; failing to consider social acceptance of manage-
ment actions will limit their success (Mascia et al. 2003;
Grafton et al. 2006). Conservation social science research
endeavors to contribute to resource management deci-
sions, including through evaluating the social impacts of
management actions and understanding the perceptions of
those under management (e.g., fishers; Kaplan and McCay
2004; Drury et al. 2011; Bennett et al. 2017). Understand-
ing the perceptions of current regulations can help to
guide management such that regulatory decisions are
meaningful to fishers and provide incentives for coopera-
tive behaviors. Studies of bycatch reduction strategies have
underscored that barriers to the uptake of these strategies
arise where bycatch problems are not perceived to exist in
the first place or where problems are perceived to be exter-
nal to the fishery (Campbell and Cornwell 2008; Nguyen
et al. 2013). Further, the role of social factors in resource
management, such as trust among fishers and between
fishers and management, play critical roles in incentivizing
uptake of conservation measures (Gilmour et al. 2011).

To assess the acceptance of selective fishing practices,
we interviewed fishers in the Pacific salmon purse seine
fishery to evaluate (1) perceptions of selective fishing regu-
lations and guidelines, (2) reasons for compliance or non-
compliance with these, and (3) views and ideas about
improving survival rates of released Pacific salmon.

METHODS
Interviews were conducted with individuals currently

and previously employed as commercial purse seine fish-
ers. Our only selection criteria was that participants have
at least 5 years of experience working as a commercial
purse seine fisher in British Columbia. Interviews were
completed between July and December 2015.

Recruitment of participants.—Recruitment of partici-
pants was initiated through e-mail contact with known
representatives in the purse seine community. Three partic-
ipants were recruited directly in this way and interviewed.
Through these initial participants, a snowball sampling
approach was used, where participants were asked to name
other key individuals as potential participants. Several ini-
tial contacts did not meet the established selection criteria
but were able to facilitate recruitment of additional partici-
pants. By starting with known representatives from the
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community, we were more likely to select highly experi-
enced individuals, who in turn were likely to recommend
colleagues with a similar level of experience (Van Meter
1990). Despite potential bias arising from interrelationships
in a small community, a snowball sampling recruitment
approach was chosen because it increases trust between the
participant and the researcher by introduction through a
social network (Cohen and Arieli 2011). Given the tensions
and adversarial relationships typical among fisheries stake-
holders, government, and the fishing communities (Kaplan
and McCay 2004), increasing trust was an important con-
sideration.

Interviews.— Semistructured interviews were employed
to prompt discussion of specific topics, but participants
were encouraged to digress to discuss related themes and
issues. Interviews began with general questions regarding
the participant’s experience in the industry, after which
questions addressed three themes: perception of conserva-
tion issues, perception of management issues, and oppor-
tunities for change (Table 1; for the full survey, see the
Supplement available in the online version of this article).
A question was not asked if it was indirectly addressed in
previous conversations in the interview. All interviews
were audio recorded with participants’ permission.

The research procedures and survey were approved by
the Research Ethics Boards of the University of British
Columbia (protocol H15-00191) and Dalhousie University
(REB file 2015-3522). Identities of all participants were
kept confidential in transcriptions, analyses, and reported
results.

Coding of interview data.—Coding is used to analyze
qualitative data by assigning words or short phrases to
categorize common responses to questions. Interviews
were first transcribed and read by the researchers to deter-
mine recurring and important themes within participants’
responses to questions. After an initial reading, a

codebook was developed as per a general inductive
approach, whereby categories of responses emerge from
frequent, dominant, or significant themes observed in col-
lected data, instead of through preassigned categories
(Thomas 2006). Where relevant, subcodes were also used
to extract common patterns within participants’ responses.
For example, when asked if regulations and suggested best
handling practices are communicated effectively, codebook
answers included categories of the following: (a) “yes,” (b)
“no,” and (c) “don’t know.” While the participant could
have simply answered “no” without further elaboration,
more often they would provide additional information
such as “no, regulations are vague” or “no, I would like
to receive more feedback on the effectiveness of our
actions”; all answers in this example would be classified as
communication not being effective, but those providing
more information were assigned subcodes. Participant
answers to a single question could contain multiple
responses. Where this occurred, codes were weighted so
that each participant’s responses would sum to a total of
one for each question. The most responses given to a
question by an individual participant was three.

Additional codes were developed that noted common
themes addressed throughout the interviews that were not
prompted by interview questions. Because they were not
explicitly asked, where these unprompted themes arose
they were counted as “mentions” rather than “responses.”
The full codebook is available in the Supplement.

This general inductive approach to coding involved
multiple readings of each interview transcript: a reading
for code generation and a separate reading for assigning
codes to interview text. Interviews were coded without
software assistance. Two researchers coded interviews
independently then met to compare coded interviews. In
cases of disagreement, the respective decisions were dis-
cussed until a consensus regarding the interpretation of

TABLE 1. Focal interview questions under each of three themes covered in the interviews. The full survey is available in the Supplement available in
the online version of this article. The abbreviation DFO refers to “Fisheries and Oceans Canada,” the federal agency responsible for managing com-
mercial fisheries in Canada.

Theme Questions

Perception of
selective fishing

• On your boat, do you think the fish you release survive to spawn? What percentage?
• Do you think it is necessary to have standardized regulations and procedures for

handling bycatch?
Reasons for compliance
and noncompliance

• Has DFO effectively communicated regulations and suggested best handling practices?
• Do you think DFO makes regulations primarily considering the best interests of

industry and fishers, conservation, or public opinion?
• Do you witness noncompliance with selective fishing regulations among other fishers?
• Do you think that the enforcement of regulations is sufficient to meet conservation goals?

Opportunities to improve
survival of released fish

• Can you suggest ways that bycatch mortality could be reduced?
• What would be the most effective way to improve survival of released fish

(that is, having the lowest cost to fishers but with the most impact for survival)?
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the response was achieved. This technique is commonly
used in coding of qualitative data from semistructured
interviews (Creswell 2009). Given small sample sizes, a
large diversity of responses, and the known limits to our
nonrandom sampling procedure (i.e., snowball sampling),
we did not use inferential statistics to generalize results
from these fishers to the larger population of fishers in
British Columbia.

RESULTS
Interviews were conducted with 21 commercial purse

seine fishers, 13 of which were completed in person and the
remainder by telephone. Interviews lasted between 30 and
40 min. The commercial Pacific salmon purse seine fleet
during the year of study was approximately 60 vessels (C.
Cue, Canfisco, personal communication), each of which
usually has a crew of five. Though participant recruitment
involved both skippers and crew of purse seine vessels, par-
ticipants were primarily skippers (n = 19). Skippers are
responsible for operations on the boat, training crew mem-
bers (including fish handling and release methods), and
often have the most experience in the industry. Some crew
members were unwilling to participate. It is possible our
recruitment methods failed to reach this portion of the pop-
ulation, or there was perhaps a reluctance among those not
working as skippers to act as a representative of the vessel.
Our study population had extensive experience; participants
had been involved in the commercial fishing industry in Bri-
tish Columbia for an average of 46 years (range = 10 to
60 years; median = 48 years).

Perceptions of Bycatch Survival and Selective Fishing
Regulations

Participant perception of survival to spawning among
Pacific salmon released from their vessels ranged from
1% to 95% survival. These responses were grouped dur-
ing coding as either high (>60% survival), low (<60%
survival), or variable (i.e., the fisher said survival was
too variable to categorize). However, within the high or
low range of survival rates, participants also acknowl-
edged sources of variability in survival. Although a
greater percentage of participants believed survival of
released fish to be high (38%; n = 8) than low (24%;
n = 5), the dominant response to this question was a
discussion of variability in survival (Figure 1). Regard-
less of categorization of high or low survival, 86%
(n = 18) of participants elaborated on factors influencing
survival among released Pacific salmon. Variability in
survival rates was attributed to environmental factors at
the time of release (n = 4), human factors during han-
dling (n = 4), a combination of both human and envi-
ronmental factors (n = 9), or influencing factors were
not specified (n = 1).

Responses were diverse regarding the need for stan-
dardized regulations for handling and releasing bycatch
beyond the current license condition to release fish with
“the least possible harm.” The majority (85%; n = 17) had
a negative response (i.e., did not perceive a need for a
change in handling regulations; Table 2). Within this
group, several (n = 8) thought there were sufficient regula-
tions on handling and release already in place. Others
thought there was too much variability among fishing
techniques and vessels (including the size of boats and
specific gears used) to implement such regulations (n = 7).
The opinion was also expressed that, even if developed,
regulations for handling and releasing would not be
enforceable (n = 4). A portion of participants (n = 4) did
not agree with the selective fishing strategy and thought
that all catch should be retained, rather than refining the
current regulatory structure for sorting and release. Of the
minority who responded that, yes, regulations regarding
handling and release practices were needed (n = 3), it was
suggested that regulations for handling and release are
currently too vague and/or that improvements were
needed in the form of standardized tools for sorting.

Reasons for Compliance and Noncompliance
A high percentage of participants (81%; n = 17)

reported observing noncompliance with regulations. How-
ever, many participants (43%; n = 9) also believed that the
majority of the fleet do comply and practice high standards
of fish handling techniques, with only a small proportion
of vessels exhibiting noncompliance and/or poor handling.
Although fishers were, understandably, unwilling to discuss
specific activities of noncompliance, several recurring

FIGURE 1. Graph of participants’ perceptions of the postrelease
survival of fish from their vessels. Within the “high” and “low”
responses, several participants also qualified their response with factors
that influenced variability in survival, as indicated by crossbars within
these categories.
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themes within the interviews may provide explanations for
noncompliance with selective fishing regulations.

Despite not being explicitly asked about trust, 17 par-
ticipants (81%) mentioned issues of trust (Figure 2). Par-
ticipants most commonly mentioned mistrust of those
making fishery management decisions (62%; n = 13). For
example, Participant 14 expressed the opinion that DFO
does not understand the motivations of fishers:

I don’t think they know half the time [the intent of their regu-
lations]. They don’t like to listen to us because we’re all just
greedy pigs that want to catch all the fish and that’s not true.
We only want our fair share, because we want spawners [(i.e.,
fish to survive to reproduce)] so we can have fish again.

Others mentioned mistrust of other sectors (43%;
n = 9), referring to the allocation process and implying
that their access to the resource is limited to benefit
other user groups, which creates tensions among these
groups (e.g., recreational or First Nations fisheries). Par-
ticipant 17 discussed his/her perception of unfair alloca-
tions:

It’s a hard pill to swallow when we’re fishing [commercially]
in areas and we can’t keep coho yet there are 120 sports boats
around us [retaining Coho Salmon].

Aside from issues of mistrust, three participants
expressed the view that the management of fishery
resources was unnecessary because natural variations in
fish populations self-regulate according to fishing pressure.
Additionally, it was not uncommon for participants to dis-
cuss an opinion that management authorities (including
management science) did not have sufficient understanding
or information to guide decision making (43%; n = 9).
Participant 2 exemplified this by stating

[n]ow we’ve got people that don’t know anything about the
fishery running the fishery. They don’t have any science, they
don’t have anything, but they know better.

Participants most commonly selected “public opinion”
(48%; n = 10; Table 3) as the primary consideration for
management decisions regarding selective fishing regula-
tions. “Conservation” was the next most commonly selected
answer (24%; n = 5), followed by “industry needs” (19%;
n = 4). Five participants mentioned more than one consid-
eration. Four participants suggested that decisions are not
made in the best interest of any factor. Three participants
discussed considerations aside from the options presented,
including that management decisions are made to appease
another user group or are made in reaction to crises.

Participants gave a range of responses on whether the
enforcement of regulations was effective at improving
compliance or whether current enforcement activities are
sufficient to support compliance (Table 4). On the topic of
the effectiveness of enforcement at improving compliance,
24% (n = 5) declared the presence of fisheries officers to
be an effective means for improving compliance with regu-
lations and 38% (n = 8) thought that current practices in
enforcement are not effective at improving compliance. Of
those who discussed enforcement effectiveness, 35%
(n = 7) suggested that enforcement would never be an
effective means of improving compliance either because
they perceived fishers themselves to be self-regulating
(n = 4) or because handling regulations are hard to
enforce due to subjectivity and vessel variability (n = 3).
Of participants who addressed the sufficiency of enforce-
ment presence during fishery openings, 47% (n = 8)
thought there was sufficient enforcement and 53% (n = 9)
thought enforcement presence was lacking.

TABLE 2. Responses within interviews to questions of whether regulations are needed to standardize handling and release of bycatch beyond the
license condition that fish be released with “the least possible harm.”

Regulations
Number of
responses Illustrative quote

Further regulations not needed 17
Regulations that already
exist are sufficient

5 “We have the rules in place. If people aren’t going to abide by them,
then what’s the difference?”—Participant 2

Regulations are
not enforceable

3 “If DFO were to [implement standardized handling regulations] then
fishermen would be like, ‘Whatever, that’s just one more thing we
have to pretend to do.’”—Participant 17

Too much variability in
fishing to regulate

4 “…you can’t really implement something like that when no boat is the
same.”—Participant 12

There is no need for any
selective fishing regulations

3 “I don’t think there should be a release program.”—Participant 18

Further regulations needed 4 “They should give us a notice to say, do one brailer and sort it then do
another brailer and sort it…Or have a certain time limit to get it out
of the sort box.”—Participant 5
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Responses addressing enforcement for the fishery most
often described a need for changes to enforcement activi-
ties to ensure compliance throughout the fleet (57%;
n = 12), including the need for increased coverage and
operational changes. Suggested operational changes
included that enforcement reduce emphasis on some activ-
ities, such as license checks during open fishing hours,
which are perceived to negatively impact limited fishing
time (n = 4), and increase other activities that discourage
noncompliance, including increasing the use of warnings
and ticketing (n = 2) or simply having an increased pres-
ence during fishery openings (n = 3).

Opportunities to Improve Survival of Released Fish
When asked if the communication of regulations and

suggested best handling practices was effective, most
(62%; n = 13) indicated that communication was ineffec-
tive or could be improved (Figure 3). Most commonly,
participants desired information regarding the outcomes
of the selective fishing strategy (for example, if it has been
successful at rebuilding fish populations; n = 7). Partici-
pant 13 explained

Why do we throw [fish] over? Because [managers] say it’s low
stocks in different areas. So, for 20 years where’s the informa-
tion coming back to say [that] because you’ve done this for 20
years, we’re going to have a fishery, that’s what really bothers
me…What I can see is that you’re doing something to protect

the stocks and there’s no information coming back about why
you did it.

Four participants stated that the communication of reg-
ulations and/or suggested best handling practices is vague
or unclear. Conversely, approximately one-third of partici-
pants (33%; n = 7) believed that the communication of
regulations and handling practices was effective and
offered no suggestions for improvement.

Participants were specifically asked to list ideas for
changes to improve the survival of released fish and then,
in a separate question, what the most effective single
change would be to improve the survival of released fish
(effectiveness was defined to participants as “having great-
est impact for fish survival at lowest cost to fishers”). The
most common response given to both questions was the
installation and use of release chutes on all boats
(Table 5), with 42% (n = 8) of participants listing this as
the single most effective solution.

Release chutes are not a regulated piece of equipment
for purse seining but have been developed independently
by fishers as an aid for releasing fish since the introduction
of selective fishing regulations. Chutes were reported by
participants to speed the sorting and release process, with
the additional benefit of reducing the workload required
to handle live fish. Over half of the participants (57%;
n = 12) reported using a release chute designed and built
to fit their vessel by the skipper, and that they observed
increased survival among released fish as a result (i.e.,
observations of fish being released in better condition).
Several (n = 4) participants reported that though they did
not use a chute at the time of the interview, they thought
it was a useful tool to improve survival of released fish.

Another commonly mentioned solution was improve-
ments to fish handling (n = 10), including some specific sug-
gestions such as not holding fish by the tail prior to release
(n = 2) and minimizing the time fish spend exposed to air
(n = 3). Others (n = 7) advocated for full retention of all
Pacific salmon species, with most in this category believing

FIGURE 2. Diagram of the mentions of mistrust, either of management, among other sectors of the fishery, or both, made throughout the interviews
despite not being directly asked about trust between management and fishing communities.

TABLE 3. Responses by participants given for the primary considera-
tions they think are used in fishery management decisions.

Consideration Responses % of total

Public opinion 8 38
Conservation 3.5 17
Industry 3 14
Other considerations 4 19
Unknown 2.5 12
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a better conservation strategy would be to open fisheries for
fewer days in the absence of nonretention regulations. There
were also multiple and diverse suggestions for changes to
fishery management, including licensing changes that may
slow down fishing operations (e.g., adoption of a quota sys-
tem in all areas, as proposed in Jones and Walker 1997;
n = 5), more enforcement coverage (n = 4), increased com-
munication between management and fishers (n = 4), and
removing corporate ownership of fishing licenses (n = 4; see
Haas et al. 2016; Table 5).

DISCUSSION
This research sought to explore commercial fishers’

perception of, and reasons for noncompliance with, a
selective fishing policy within British Columbia’s Pacific
salmon purse seine fishery. Opportunities to improve the
survival of the Pacific salmon species to be released were
also explored. Participants had numerous suggestions for
both improving compliance with suggested best practices
and reducing mortality among released fish. However, the
most prominent theme was an overall lack of trust.

TABLE 4. Responses to questions regarding the sufficiency of enforcement presence during fisheries and the effectiveness of current fishery enforce-
ment activities at improving compliance with selective fishing regulations. Those who discussed enforcement sufficiency perceived current levels to be
either sufficient or insufficient, and those who discussed enforcement effectiveness perceived that current enforcement was either effective or ineffective
(but could be effective with changes) or that enforcement activities would never be effective at improving compliance. Several participants also men-
tioned the need for changes to enforcement to improve compliance.

Enforcement
Total

responses
Responses

(%) Illustrative quote

Enforcement effectiveness n = 20
Currently effective n = 5 25 “We all drive cars. You see a police car at the side of the road:

do you go faster, or do you start to think, ‘ok I’ve been doing
10 km over [the limit] for an hour, I guess I better knock her
back a bit.’ It’s human nature…And I’m not saying you
have to go out and harass everyone but just have a presence.”
—Participant 15

Currently ineffective n = 8 40 “When we only have a 16-hour opening sometimes they come and
they take sometimes an hour just to check the paperwork…And
as for enforcement they already know everything. They can just
punch into their computer the boat name and number and they
find out whether we got a license or not.”—Participant 18

Enforcement will
never be effective
at improving compliance

n = 7 35 “Like I say, what’s poor handling? The whole thing is, ‘with the
least possible harm.’”—Participant 7

Enforcement sufficiency n = 17
Currently sufficient n = 8 47 “You know you’ve got six guys riding in a raft and you’ve only

got a 1-day fishery…I think there’s too much, there’s a lot of
enforcement but there’s only a small amount of people. What
kind of enforcement do you need on this kind of fishery? I think
it’s overkill sometimes.”—Participant 13

Currently insufficient n = 9 53 “It’s just a matter of being there right? You don’t have to do
anything, maybe they might have to pinch somebody once in a
while. Just being there, a presence [is needed].”—Participant 2

Enforcement methods
need to change

n = 12 57 “Sometimes there’s a bit of disconnect between writing the
regulations, having them published, putting them in the
conditions of license and then enforcement branch, the C&P
[Conservation and Protection Branch], are often not that
knowledgeable on the intent of the regulations and trying to
work with people. You often get a lot better response when
you’re trying to enforce the rule when you go up to somebody
and warn them.”—Participant 1
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Mistrust was identified towards those making manage-
ment decisions for the fishery, in the decision-making
process, and consequently, in the value of the resulting
regulations. Disconnect between fishers and management
was also apparent through perceptions among fishers of
the need for improved information transfer. Herein we
will explore these apparent issues of trust, legitimacy of
regulations, and communication and discuss potential
solutions.

Mistrust and Perceptions of Legitimacy
The success of strategies designed to reduce the ecologi-

cal impacts of fisheries is limited in environments of dis-
trust or if they are not perceived as effective and
worthwhile by fishers (Nielsen and Mathiesen 2003;
Campbell and Cornwell 2008; Gilmour et al. 2011; Eayrs
et al. 2015). Mistrust between fishing communities and
fisheries management is a common barrier to productive
relationships and underlies unwillingness to take on new
regulatory burdens (Harms and Sylvia 2001; Gilden and
Conway 2002; Harms and Gray et al. 2012). Fisheries
management decision making typically follows a top-down
structure centered in government departments that follow
highly bureaucratic processes. Not only can this lead to
delay relative to the pace of change among fish popula-
tions (Shertzer and Prager 2007), the arrangement is not
conducive to cultivating trusting relationships between
those making decisions and those outside of the process
(Smith et al. 1999). Comments from Participant 6 capture
this sentiment with respect to new regulatory procedures:

So it’s just one more thing, one more hoop to jump through…
it’s called being disillusioned with bureaucracy through the
Department of Fisheries.

In such an environment of mistrust in bureaucratic pro-
cesses, or if there is dislike of assessment results or deci-
sions, these processes can in turn become increasingly
delayed, leading to protracted debate and ultimately
increasing the probability of stock declines (Shertzer and
Prager 2007).

Several examples of mistrust between fishing and man-
agement communities were apparent. For one, even
though the stated mandate of DFO is to ensure that the
conservation of the fisheries they manage is a first priority,
the majority of participants responded that they thought

FIGURE 3. Summary of the responses to the question of whether
regulations and suggested best practices are effectively communicated to
fishers by management. The “ineffective” group includes both those
specifically saying communication is ineffective, as well as those
providing the means by which communication could be improved (i.e.,
where suggestions for improvement to communication were provided, we
categorized this as an implication of ineffectiveness).

TABLE 5. Summary of the responses to questions regarding fishers’ ideas to improve the survival of released fish. Participants were asked generally
to list their ideas for solutions (multiple solutions listed) and were then asked to choose what they thought would be the most effective change to
improve the survival of released fish (most effective solution).

Suggested solution

Multiple solutions listed Most effective solution

Total mentions % of responses Responses % of responses

Chute use 13 22.4 7.5 37.5
Better handling 10 17.2 1 5
Full retention 7 12.1 2 10
Changes to licensing system 5 8.6 0.5 2.4
Change attitudes 5 8.6 0
Improve communication 4 6.9 2 10
Slow down fishery 4 6.9 1 5
More regulatory control or enforcement 4 6.9 2 10
Remove corporate control 4 6.9 2 10
Increase research 2 3.4 0
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public opinion, and not conservation, was the primary
consideration guiding decisions. Of greater concern than
this perception that public opinion was the primary influ-
ence on management decisions, was the doubt expressed
by some fishers regarding government scientists’ under-
standing of the issues within the fishery, without this issue
being explicitly prompted. Although this was a minority
opinion, it is surprising and points to deep issues of mis-
trust in fisheries management processes. Participant 4 was
blunt:

I don’t think they really know whether releasing them is
working or not. I don’t think they have a good handle on
how the stocks are doing.

Similar patterns of fishers believing that their government
is unable to revive the stocks due to flawed science and
inept management plans have led to destructive social situ-
ations and imperiled fisheries (e.g., the New England
groundfish fishery; Acheson and Gardner 2014).

It is true that Pacific salmon forecasting models typi-
cally have large uncertainties associated with them (Hae-
seker et al. 2008) and that federal fisheries management in
Canada has received criticism in recent years (Favaro
et al. 2012; Hutchings and Post 2013; Price et al. 2017).
Despite this, it is unsubstantiated to suggest that DFO
managers and scientists do not understand the science
incorporated into management or the limitations to fore-
casts and models. Prior to the start of each annual fishing
season, management agencies forecast Pacific salmon
abundances by region to provide input to planning by
managers, industry, and First Nations. Annual Integrated
Fisheries Management Plans combine the best available
science and industry data on capacity to manage each
fishery of a particular species in a given region. Forecasts
and management guidelines are published publicly, and
regulations are adjusted in season according to updated
abundance estimates. Additionally, DFO Science has been
actively engaged in implementing new methodology to
estimate and improve the understanding of mortal-
ity among discarded Pacific salmon (Patterson et al.
2017a, 2017b). Thus, the minority claim that DFO man-
agement does not understand the problems facing the fish-
eries they manage is presumably rooted in mistrust and
resentment.

What is promising within this environment of distrust
is how participants emphasized that noncompliance activi-
ties and poor handling are only observed in a small por-
tion of the fleet. Therefore, although there clearly exists
distrust of management, these sentiments have not
extended to fellow fishers within their fleet. Using various
abalone (family Haliotidae) fisheries as models of trust
scenarios, Gilmour et al. (2011) determined that percep-
tions of high compliance within the fleet will lead to
greater cooperation with voluntary conservation measures.

However, even with high levels of trust, stewardship
behaviors may not occur if no benefits of cooperation are
perceived or if benefits are not understood (Gilmour et al.
2011).

Asymmetric Information Exchange
A disconnect between fishers and management was also

apparent through the expressed lack of communication
from authorities. Specifically, several participants desired
feedback to justify the selective fishing policy regulations
or assessments of policy outcomes with respect to improv-
ing fish populations. Effective communication can
improve trust between fishers and management through
familiarization with scientific assessments, with the tech-
niques used, and with the people conducting them (Gray
et al. 2012). For example, information produced through
biotelemetry science, and particularly findings on condi-
tion and mortality among salmonid bycatch specific to
purse seine fisheries (e.g., Raby et al. 2015; Cook et al.
2018), has been identified as an opportunity for increased
communication and knowledge mobilization between sci-
entists and managers in Pacific salmon fisheries (Young
et al. 2013). Extending communication of the implications
of this research and its use in fishery management to those
who are impacted by the outcomes of these decisions
could improve attitudes of trust and cooperation with han-
dling regulations and recommendations.

Participants did not elaborate on specific methods of
improving communication but rather focused on the con-
tent of communications. There was a specific desire for
information regarding whether the release of Pacific salmon
has been successful in rebuilding their populations. Without
information communicated on the conservation value of
regulations (e.g., survival of released fish to spawning, posi-
tive effects to depleted populations), the validity of the regu-
lations and the benefits of compliance will be questioned
(Nielsen and Mathiesen 2003). The introduction of the
selective fishing strategy truly transformed the industry with
the goal of protecting less abundant stocks. Clearly fishers
do not want their actions to cause the demise of these
weaker populations, but change will not occur if people do
not believe that the goals of revolutionary transformations
are achievable (Eayrs et al. 2015).

Perceptions of Effective Changes and Potential Solutions
Several potential solutions to improve the survival of

released fish were suggested by participants. These sugges-
tions can generally be categorized as technical solutions or
changes to management and enforcement.

Technical solutions: release chutes.— Participants com-
monly discussed the use of chutes to increase sorting effi-
ciency and minimize handling time for fish, thus
decreasing both the effort required to move fish overboard
and the time that fish spend on deck prior to release.
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Where chutes are currently employed, their use is volun-
tary and they have been independently designed to each
vessel. Such scenarios of fishers participating in the devel-
opment of gear or handling adaptations encourages com-
pliance with regulations and ensures that modifications are
practical for fishers (Hall et al. 2007; Campbell and Corn-
well 2008). Further development of technical aids through
research can help to improve their utility and facilitate
uptake and use on other vessels. For example, Poisson
et al. (2014) provide an excellent example of such an
approach in the development of optimal release techniques
for elasmobranch bycatch in purse seine fisheries for tuna
Thunnus spp., where scientific observations were combined
with fisher knowledge.

Encouraging wider uptake of the use of chutes could be
facilitated by management through recognizing their effec-
tiveness and supporting their development among the fleet,
or by including chutes as a requirement under the condi-
tions of license. However, if incorporating the infrastruc-
ture into official regulatory frameworks, close collaboration
with fishers would be required. Success would necessitate
adequate incentives for their use throughout the fleet and,
due to vessel differences and preferences, allow for flexibil-
ity in design.

Management and enforcement changes.— The introduc-
tion of regulations that impose costs to fishers (e.g., reduced
catch or slower operations) without incentives to counter
these lost profits can result in noncompliance or modifica-
tion of suggested practices (Pascoe et al. 2010). In British
Columbia’s commercial Pacific salmon fisheries, fishery
openings create a competitive “race-to-fish” environment.
Such open-access fisheries present what is referred to as a
collective-action dilemma, where individuals lack incentive
to protect the fish stocks (McCay 2002; Acheson and Gard-
ner 2014). Compliance with selective fishing regulations and
prioritizing the release of nontarget fish in the best way pos-
sible does slow fishing operations, imposing costs on fishers.
Under these conditions, it is most rational for each individ-
ual to take as much product as quickly as possible despite
this not being in the best long-term interest of the collective.
Participant 8 echoes this premise:

If you’re going to fish in a derby-style fishery, you only have
12 hours to catch as much fish as you can. So the nontarget
fish are going to suffer. That is a fact.

Both economic and social incentives have been used to
promote practices that may improve the sustainability of
fisheries (Grafton et al. 2006; Condie et al. 2014). All sug-
gested management changes provided by interviewees
would serve to change the incentives for fishers to comply
with selective fishing regulations and support the adoption
of recommended behaviors or infrastructure to improve
the survival of released fish. For example, more rights- or
shares-based fisheries management approaches encourage

fishers to maximize the value of their catch through good
handling and care (Casey et al. 1995). However, the
ephemeral nature of the Pacific salmon fisheries, uncer-
tainties in run-size forecasting, and in-season revisions to
allowable catch would likely still contribute to a “race-to-
fish” attitude (Schwindt et al. 2003). Participant 16
acknowledged this challenge,

You could put a quota on the fishery. So each boat goes out
and he’s got to catch 60,000 pounds…but even when you’re
fishing for 60,000 pounds you get ‘em as fast as you can
because you don’t know how long they’re going to be there.

Social incentives to modify behavior and attitudes
toward bycatch can be created when fishers perceive their
actions to benefit the community (e.g., rebuilding depleted
fish populations; Pascoe et al. 2010). Fishers expressed
concerns regarding the status of some Pacific salmon pop-
ulations and emphasized the need for increased communi-
cation on the conservation intent and the value of
regulations. Participant 17 exemplified these sentiments,

I think they could have better transparency as to why we
have to release certain stocks. I think if people understand
that, they might be more willing to comply.

Optimal enforcement of regulations requires a balance
of disincentives for noncompliance as well as develop-
ment of social incentives from moral obligation to com-
ply with regulations (including the perceived legitimacy
of the regulations and effectiveness of the outcome;
Keane et al. 2008). Relationships between fishing and
management communities are also shaped by interactions
with enforcement (Moon and Conway 2016). Purse seine
fishers discussed the need for changes to enforcement of
selective fishing. These changes can be summarized as a
need for increased enforcement presence on the water
but a reduction in interactions perceived to be unneces-
sary (e.g., license checks). This suggests that increased
perception of disincentives would improve compliance
but that negative interactions with enforcement con-
tribute to mistrust between the fishing and management
communities. Sentiments raised among most participants
that the majority of the fleet do handle released fish
appropriately indicates that exploring incentives con-
tributing to voluntary compliance measures in fisheries,
as detailed in Whitney et al. (2016), may facilitate uptake
of unenforceable practices (e.g., fish handling behavior or
voluntarily using a release chute) among the remainder
of the fleet.

Limitations to Findings
Though the number of participants was low, the overall

size of the fleet is relatively small, and we believe the per-
spectives reported here to be representative of those in the
purse seine fishery. The use of snowball sampling can
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overemphasize cohesiveness in social networks between
the respondents accessed and can result in selection bias in
participants due to the potential for interrelationships
(Van Meter 1990). Such biases are unavoidably present in
our study. However, the population at study is very cohe-
sive and experienced, with few newcomers. Information is
typically unevenly distributed among fishers, being concen-
trated among skippers, particularly those with long careers
who are especially observant and who keep records; these
are the most influential individuals that are consequently
more likely to represent opinions at large (Neis et al.
1999).

This study observed the perceptions and actions of fish-
ers within the Pacific salmon purse seine fleet in response
to conservation actions, but these results also need to be
understood within the larger picture of the management of
the entire resource. The community under study is
homogenous in terms of capture method but also with
respect to their values and objectives. However, consider-
ing all Pacific salmon fishery sectors in British Columbia,
we are faced with a very heterogeneous collective. Such
heterogeneity tends to lead to environments where the
goals of one group provide benefit at the expense of other
groups and, ultimately, limited agreement on rules (Ach-
eson and Gardner 2014). Extending similar surveys
regarding the handling of bycatch to other user groups
would provide a more complete picture. Additionally, fur-
ther research to compare the perspectives presented here
with those involved in the management of these fisheries
could provide insights into ways to cooperatively address
the issue of trust both among and within the diversity of
user groups invested in the Pacific salmon resource.

CONCLUSIONS
Conservation-based selective fishing regulations aim to

manage fishing activity using ecological information on
the status of stocks and fishing-related mortality to deter-
mine whether certain species and populations should be
retained or released. However, even with the most robust
estimates of stock status and mortality, social factors
introduce a source of uncertainty that cannot be
accounted for in fishing mortality estimates and, therefore,
management models. These interviews highlighted how
approaches to regulation development, communication,
and implementation are critical in shaping the perspectives
and attitudes of fishers, and therefore their support of
management and conservation actions. The development
of mistrust between fishers and the management making
regulatory decisions may impede cooperation with conser-
vation action and adherence to voluntary best practices,
such as those for selective fishing (Gilmour et al. 2011).
However, our results suggest that the cooperative develop-
ment of technical solutions, such as the design and use of

release chutes, is a feasible action likely to improve the
condition and survival of released fish that would also
provide a platform for increasing communication on man-
agement actions.
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