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Abstract
Recreational angling of nesting largemouth bass (Micropterus nigricans) and smallmouth bass (M. dolomieu) can greatly
increase nest abandonment, and in the northern clines of their range, decrease recruitment. This is the case in eastern Ontario,
where high levels of non-compliance and difficult to enforce regulations have impacted black bass (Micropterus spp.)
conservation and management. Effective January 1, 2024 until December 31st, 2025, novel and experimental fishing
sanctuaries were imposed on portions of Charleston Lake and Opinicon Lake that prohibit recreational fishing of all types
from April 15th to the Friday before the first Saturday in July (encompassing the full bass reproductive season). As part of the
formal process to institute these experimental regulations, public comments were collected on the Environmental Registry of
Ontario. We examined those comments and identified supportive and non-supportive themes related to these experimental
regulations. While a majority of stakeholders were in support of the new regulations, we also noted sub-themes that may
hinder regulation acceptance. Those sub-themes include: a perceived lack of enforcement negating the potential benefits of
the sanctuaries, under-estimation of the extent of non-compliance with existing regulations such that new regulations are
unnecessary, misunderstanding and misinformation, as well as distrust of government and the academic research
community. Understanding and addressing these stakeholder perspectives will help researchers studying the new sanctuary
areas and managers understand any lack of compliance while informing future decisions about bass management in eastern
Ontario and beyond.
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Introduction

Globally, recreational angling is a popular activity that can
generate a host of socio-economic benefits (Arlinghaus and
Cooke 2009). For that reason, focal species targeted by
recreational anglers are often subject to intensive manage-
ment. In the case of the black bass recreational fishery,
composed primarily of largemouth bass (Micropterus
nigricans; LMB) and smallmouth bass (Micropterus dolo-
mieu; SMB), in the United States, more anglers recrea-
tionally fish for these species than any other freshwater or
saltwater species (U. S. Fish and Wildlife Service 2016).
They are also popular game fish in Canada (Brownscombe
et al. 2014) and in other parts of the world where they have
been introduced (Quinn and Paukert 2009). Despite the
benefits of recreational fishing, it also has the potential to
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adversely affect fish populations through alterations in
population dynamics and opportunities for fisheries-induced
evolution (Cooke and Cowx 2006; Lewin et al. 2006).
Studies on LMB and SMB have provided evidence of these
changes (Philipp et al. 2009; Philipp et al. 2023a). There-
fore, it is critical to design science-based management
strategies for black bass fisheries that take into account and
mitigate these impacts.

Black bass are managed by natural resource management
agencies to balance the demands of the recreational fisheries
with the overall well-being of the populations for the benefit
of diverse users (Long et al. 2015), although increasing
conservation is becoming more central to their management
(Taylor et al. 2019). In some jurisdictions, regulations
include seasonal closures aimed at safeguarding bass during
their reproductive phase, a time when they are particularly
susceptible to angling pressure (e.g. Suski et al. 2003;
Zuckerman et al. 2014; Stein and Philipp 2015). With the
rise in popularity of catch-and-release angling, regulations
have been adjusted as the harvest pressures have shifted,
and there is a longstanding belief that there were only
benefits to releasing fish (Myers et al. 2008). There is now
ample evidence that catch and release angling does come
with consequences (e.g. Arlinghaus et al. 2007; Cooke and
Wilde 2007). In the case of black bass species, catch-and-
release angling has extended parental care, with any dis-
turbance during the reproductive period possibly leading to
brood loss through predation and nest abandonment,
resulting in a reduction in annual recruitment (Cushing et al.
1996; Philipp et al. 1997; Cooke et al. 2000; Suski et al.
2002, 2003; Suski and Philipp 2004; Hanson et al. 2007;
Steinhart et al. 2008; Zuckerman et al. 2014). These issues
are magnified in the northern range of both species (e.g.,
Ontario) where productivity and opportunity for multiple
spawning events in a season are climatically limited. In
Ontario, the current open season for LMB and SMB in
Fisheries Management Zone (FMZ) 18 (an area encom-
passing the space between the Ottawa River, Lake Ontario
and St. Lawrence River) begins every year on the third
Saturday of June and remains open until December 15th.
While the current regulations in much of southern Ontario
prohibit the targeting or harvest of bass during their
reproductive period, the spawning dates varies by year, the
regulation is difficult to enforce (e.g. due to overlapping of
open angling seasons of other species; Philipp et al.
2023a, 2023b) and compliance is generally low, although
reasons have not been fully explored in the context of the
Ontario black bass fishery (Philipp et al. 1997; Quinn 2002;
Kubacki et al. 2002; Suski et al. 2002; Tufts et al. 2019).
Despite prior recruitment research in black bass (e.g. Phi-
lipp et al. 2023a), there are trends leaning towards liberal-
ization of black bass regulations in northern clines, such as
those seen in Connecticut (Connecticut State Department of

Energy and Environmental Protection 2024), Michigan
(Michigan Department of Natural Resources 2024), and
Ontario (Ontario Ministry of Natural Resources and For-
estry 2024). These actions may have devastating long-term
effects and are pre-mature without critical bass management
research.

Arias et al. (2015) stated that “nature conservation is
fundamentally about managing people.” Indeed, the human
dimension component of conservation can be one of the
most challenging to manage (Manfredo et al. 1996). Con-
servation researchers across all disciplines have called for
more approaches that incorporate human dimensions
research (Mascia et al. 2003), and fisheries are no exception,
especially with the inherent coupling of human-natural
systems, and the need to understand and engage with the
human side of the system (e.g. Arlinghaus et al. 2008; Post
and Parkinson 2012; Lynch and Liu 2014). To meet con-
servation objectives, any regulation or protective measure
can only be successful if users comply (e.g. Bova et al.
2017; Arias et al. 2015; Decker and Richmond 1995). Thus,
in fisheries, it is crucial to understand the extent to which
anglers accept new fishing regulations as a means to address
issues with non-compliance (Page and Radomski 2006;
Pierce and Tomcko 1998; Sullivan 2003). This is an aspect
that is currently missing from the black bass fishery in
eastern Ontario despite previous anecdotes about stake-
holder frustrations with the lack of regulation compliance
for black bass in FMZ 18 (Kubacki 1992; Ferguson 1995).

Prior research has paved the way for the implementation
of pilot regulations for spawning sanctuaries, with data from
a before-after-control-impact (BACI) study being conducted
between 2019 and 2021 (e.g. Philipp et al. 1997; Philipp
et al. 2023b; Suski et al. 2002). The COVID-19 pandemic
and its restrictions on travel also provided the opportunity to
explore the idea of a “whole lake sanctuary” that was cre-
ated due to low angling pressure during the years of the
pandemic (Philipp et al. 2023b). As a result, regulations
(bass spawning sanctuaries) prohibiting fishing between
April 15th and the Friday before the first Saturday in July on
Charleston Lake and Opinicon Lake (Fig. 1) will be
imposed. Fish sanctuaries do exist in FMZ 18 but their
locations have not benefitted nesting black bass and thus,
the new (temporary) experimental regulations to specifically
protect bass during their reproductive periods will be the
first of its kind.

To determine how the experimental regulations would be
perceived and accepted, we obtained public comments
available on the Environmental Registry of Ontario which
houses notices on actions that may be affecting the envir-
onment, including changes in regulations. The registry
allows for the public to submit comments, allowing us to
explore stakeholder perspectives regarding the new
experimental bass regulations. In an effort to understand
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Fig. 1 Maps depicting the approved experimental black bass sanctuary areas (shaded in gray) in Charleston Lake (top) and Lake Opinicon (bottom)
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how local stakeholders feel about the experimental regula-
tions as well as black bass management strategies, we
wanted to identify the key factors driving support and non-
support among anglers. Additionally, we identified factors
from within those supportive and non-supportive groups
that may hinder progress towards regulation acceptance. We
further used those themes to develop key questions for
future research on this topic that can be pursued using other
social science methods.

Methodology

On May 4th, 2023, the proposal for the temporary spawning
sanctuary regulations was uploaded into the Environmental
Registry of Ontario (ERO# 019-6728). The Ministry of
Ontario sent out notices to property owners impacted by the
areas of the temporary spawning sanctuaries, asking for
comments to be submitted. The ERO portal had three
components: 1) who they were commenting on behalf of, 2)
an open-ended question that asked to explain their support
stance, and 3) additional supporting links and documents.
The portal was available online for public comment during
a span of 46 days—May 4th, 2023 to June 19th, 2023 - after
which comments were filtered for relevance and 19 irrele-
vant comments were omitted based on OMNRF criteria
(e.g., did not deal with the topic of the post or were generic
criticisms of government non-specific to this issue). In
addition, a few comments were received via direct e-mail to
the MNRF yielding a total of 105 comments to be con-
sidered for analysis. Upon request, the comments were sent
to the research group to conduct analysis. A research ethics
application was completed and submitted to the Carleton
University Research Ethics Board B (CUREB-B) and
clearance was provided on September 8th, 2023 for sec-
ondary use of those data (File no. 120004).

Coding and Analyses

Thematic analysis was conducted with NVIVO 14 software
using a mix of deductive and inductive coding processes.
Preliminarily, three main categories were identified by
individuals at the MNRF which were “supportive,” “non-
supportive,” and “unknown support” based upon the indi-
vidual’s comment in the portal’s open-ended response
section. Individuals who did not clearly state their stance
were categorized as “unknown support.” Secondly,
responses were reviewed to identify sub-themes within
supportive and non-supportive groups. This includes scan-
ning the results for key words or phrases to create a list of
potential codes (i.e. sub-themes). It was important at this
stage to note any contextual cues within comments (for

example, anytime “enforcement” was mentioned it was in
the context of a “lack of enforcement”). Each response may
contain multiple codes that are placed in multiple sub-
themes as respondents often made several points to explain
their stance on the regulations. One additional category that
was identified after the first review was “factors slowing
down regulation acceptance” for which no new sub-themes
were created. Instead, sub-themes under this category were
pulled from the existing main categories of “supportive and
‘non-supportive”. Responses were then reviewed a second
time and codes were placed under the existing sub-themes
within the established framework. Coding was completed
by one co-author but checked for validity by another co-
author prior to the second round of coding. Additionally,
key ideas were expanded upon using a mind-map to explore
links between the sub-themes, identify overlapping ideas,
and develop novel questions. For example, the idea of
regulation enforcement was explored within supportive and
non-supportive categories. Mind-maps are tools that can
promote non-linear thinking to find connections between
various concepts and increase critical thinking (Mahmud
et al. 2012) which helped solidify understanding within the
categories of “supportive,” “non-supportive” and “factors
slowing down regulation acceptance.”

Findings

General Trends of Those in Support of Sanctuary
Regulations

Of the 105 approved comments, 86 (82%) were in support
of the sanctuary regulations outlined by the ERO # 019-
6728. While many codes were identified and categorized
into major themes (Table 1), below we highlight the main
codes applied as reasons individuals may “support a
regulation.”

In total, 31 codes were identified as “protecting ecosys-
tem health and the environment,” where comments men-
tioned the well-being of bass, fish, aquatic ecosystems, as
well as the general environment. As one respondent wrote:

“Creating these fish sanctuaries will greatly benefit
long-term bass nesting and protect the overall well-
being of the environment. It is a method that looks
very promising and respects impacted communities.
Bass are essential to the ecosystem; without it, there
would be detrimental consequences.”

Secondly, 21 codes mentioned seeing anglers “illegally
fishing for nesting bass” as a major driver for supporting
regulations; whether individuals were targeting nesting bass
on-purpose or accidentally (as by-catch for other fisheries
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such as Northern pike, Esox lucius). Most respondents
specified that they had witnessed these activities during the
closed black bass season:

“As a resident of Charleston Lake I witness on a
regular basis lots of fishing before the opening of Bass
season. People say we are after Crappie not Bass. This
is legal however the number of Bass caught and
released at this time, although maybe accidental, can
be devastating to the recruitment of newly hatched
young”

A total of 15 codes for those who were in support of the
regulation had made “local ecological observations,”
including some knowledge on black bass nesting habits,
identifying population or demographic trends in black bass,
or other broader areas of ecological knowledge that led
them to support these regulations.

“My memory may not be scientific, but I remember
my fishing for bass in Opinicon in the late 1970’s was
excellent, both for numbers and size. The high fishing
pressure today due to the number of anglers using
modern boats and equipment to fish for nesting bass
cannot be sustainable.”

Finally, 11 codes were identified that suggested an
“expansion of sanctuary areas or regulations” either to dif-
ferent parts of Lake Opinicon and Charleston Lake, the
whole of the lake or to other Lakes across Ontario:

“There is a shoal at the mouth of Foster Bay that
always have fishermen. They are often fishing too
close to the docks in the Bay where the bass nests are
located before bass season opens. It might be another
good area to create a sanctuary to preserve the bass
nests.”

General Trends of Those not in Support of Sanctuary
Regulations

Of the 105 approved comments, 14 comments (13%) were
submitted by individuals who were not supportive of the
regulation moving forward. Nine individual quotes were
coded as “disruption of angling autonomy,” indicating that
some level of fishing autonomy will be lost in areas where
respondents own property or on the lakes in general. Cou-
pled with this, five codes were identified as a fear of
“property value decrease” mostly due to an inability to fish
from or adjacent to their property, but also encompassed a
fear of tourists avoiding these lakes for recreational fishing
(and associated socioeconomic benefits).

“It is important to consider the potential consequences
for individuals who own property in the affected areas.
These individuals may be disallowed from fishing with
their young children or grandchildren off their docks
for a minimum of two years, possibly even longer.”

“Lack of existing enforcement” was a code identified
seven times among non-supportive respondents. This is an
idea that seems rooted in the thought that there are other
areas that are lacking due to non-enforcement or a lack of
enforcement and fear that any methods that include “self-
enforcement” would lead to cottager conflicts.

“The current lack of adherence to established rules
and regulations is disconcerting. It raises questions
about the effectiveness of enforcement and monitoring
on Charleston Lake. Before introducing new mea-
sures, it seems imperative to address the existing
challenges and find solutions to improve compliance.”

Lastly, 4 codes were placed under “Issues with sanctuary
boundaries” due to confusion and vagueness of the areas
listed on the ERO and suggestions to move sanctuary areas
away from areas of high human traffic:

“Furthermore, I kindly request clarification regarding
Lumber Bay. While the proposal mentions Sand Bay
and Sally’s Hole, I noticed that Lumber Bay is shaded
in green on the provided map. This discrepancy has
caused some confusion, and I would greatly appreci-
ate clarification on whether Lumber Bay is also part of
the proposal.”

Factors “Slowing Down Regulation Acceptance”

While no specific category was initially identified for
potential factors that would slow down the acceptance of
regulation, certain sub-themes emerged within the coding
process that were clearly identified under this category.
Based on contextual elements of the comments, some of the
supportive and non-supportive comments actually repre-
sented points of views and ideas that could hinder accep-
tance of this regulation and potentially act as nudges or
tipping points between supportive and non-supportive
positions. It is important to note a distinction between fac-
tors of staunch non-support and factors we identified as
“slowing down regulation acceptance.” In our case, the
factors slowing down regulation acceptance are those fac-
tors where action by researchers (or other trusted actors)
may help to nudge skeptical individuals to accept the reg-
ulation, as opposed to other non-supportive factors that
would largely remain unchanged.
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Four key themes were identified that may slow or hinder
regulation acceptance:

1. “Lack of or need for enforcement.” Nineteen codes
were identified from individuals who support the regula-
tions passing but had clear concerns about the existing
enforcement and the effectiveness of regulations without
enforcement. This differs from the individuals identified in
the non-support group who had responses coded under this
same code. Among the support group, this would be seen as
a reason a supportive individual would be wary of a
regulation:

“Proceed with your study, however, I will note the
importance of policing and monitoring fisherman
early in the season,”

“I think this is a great step forward in conservation as
long as it is enforced by conservation officers,”

“In addition - enforcement MUST be present and
visible for this to truly work. Citizen monitoring only
goes so far, there are so many who ignore current
regulations. Even if through ignorance it still needs to
be enforceable to be a meaningful test.”

2. “Feeling new regulations are unnecessary due to
underestimation of illegal behaviour by anglers.” Nine
codes were identified from individuals who are non-
supportive of the regulations due to certain skewed per-
spectives, including the idea that individuals do not target
bass prior to their open-season:

“Anglers don’t target bass before the season starts so
minimal are caught while they are spawning,”

Or that bass cannot be caught if you are fishing for other
species of open-season fish:

“This past spring I did not catch a single bass off of
my dock while they were spawning and I probably
caught over a dozen pike and 50-100 bluegill and
pumpkinseed. This is evident that you can fish in these
zones without catching any bass,”

As reported before by Philipp et al. (1997), anglers do
catch bass prior to the open-season, sometimes, illegally.
Thus, these observations are incorrect and have misled
individuals into thinking that bass populations are safe from
illegal fishing prior to the open-season.

3. “Misinformation or misunderstanding of study pur-
pose or general ecology” Ten codes were identified from

those non-supportive of the regulations and represent
examples of general ecological misinformation:

“I have noticed that all bass finish spawning well
before the opening date between the 1st to 2nd week
of June. July 10 is incredibly far off and is not even
close to the date that the bass stop guarding fry,”

Based on observations in just the Summer of 2023, we
know that bass were spawning well into the second and
third week of June as colder May temperatures delayed
spawning. Spawning variability (both timing and nesting
success) often depends on the specific climatic factors of the
year (Philipp et al. 1997; Suski and Ridgway 2007). Thus,
comments such as these were determined to be mis-
informed, based upon this study.

Or a misunderstanding of the study:

“I have also sat in a presentation of this proposal and
my understanding is that the majority of studies for
this were completed on Lake Opinicon and not
Charleston. These two bodies do not seem compar-
able, at least to my eye.”

“[Different]bays should be able to determine the
health of bass nesting without the possible interrup-
tion of anglers, and would have no impact to property
owners like myself and many others.”

4. “Distrust of government & academia”. Finally, six
codes were identified by individuals non-supportive of the
regulations who were mistrusting of government or aca-
demic bodies:

“As with many areas where the government tries to
trample on the rights of citizens of the Charleston
Lake area, such as when they tried to take over the
Blue Mountain forest area to expand the Provincial
Park, once the government gets their foot in the door
the damage will be done.”

Discussion

Significance of Black Bass Management in Eastern
Ontario

To our knowledge, this study is the first to explore direct
ERO comments on spawning sanctuaries as it relates to
black bass. As there is insufficient information available on
regulation non-compliance in eastern Ontario, examining
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these comments provided crucial insights into the thoughts
and attitudes of anglers prior to the implementation of the
fishing regulation.

Factors among Individuals Supportive of this
Regulation

The portal responses showed overwhelming support for the
experimental spawning sanctuaries outlined for Charleston
Lake and Lake Opinicon. Additionally, a large proportion
of these individuals expressed reasoning that aligns with
general environmental stewardship and protection of the
environment (aquatic or otherwise). Having a strong pro-
pensity towards ecological protection is extremely impor-
tant when dealing with regulation compliance (e.g. Brennan
and Lo 2002; Nguyen 2011; Dunlap and Van Liere 1978;
Stern and Dietz 1994; Ones et al. 2015). Furthermore,
anglers have shown to care and take interest into the pro-
tection of environments and are often excellent stewards of
conservation actions (Granek et al. 2008; Bate 2001;
Kirchhofer 2002; Cambray and Pister 2002), which will be
increasingly important in FMZ 18, especially if the
experimental spawning sanctuaries turn out to be an effec-
tive black bass management strategy. There were numerous
public presentations on the proposed experimental regula-
tions as well as significant discussion and debate on social
media such that it is likely that many of the respondents
were somewhat aware of the scientific and management
basis for the experiment.

Another essential aspect among individuals in support of
the experimental sanctuary regulations is the incorporation
of local ecological knowledge (LEK) defined as “knowl-
edge held by a specific group of people about their local
ecosystems” and is facilitated by those who are “intimately
familiar” with the resources that are being affected (Olsson
and Folke 2001; Davis and Wagner 2003; Anadon et al.
2009). Individuals that supported the proposed regulations
were knowledgeable on black bass ecology or had observed
anglers that ignored existing regulations (e.g. 21 codes
identified for angling out-of-season). It is clear from this
study, that how anglers or cottagers perceive the usefulness
or necessity of a regulation can depend heavily on what they
have experienced or observed over time. While mis-
conceptions can also be considered LEK, it was evident in
the study how “correct” LEK can then drive further support
for new regulations. While black bass species are not of
particular ecological concern in Ontario (i.e., they are
widespread and not considered threatened according to any
provincial or federal population status assessments), LEK
can yield insight on key black bass population trends that
cannot be captured by current government stock assessment
techniques. LEK has traditionally been underutilized in
fisheries management, it is slowly making its way into

research (Bohensky et al. 2013; Hind 2015; Rehage et al.
2019), especially for species that are data-poor or lack
records in catch-and-release (Lavides et al. 2009; Thornton
et al. 2010; Daw et al. 2011; Beaudreau and Whitney 2016;
Adams et al. 2014). Policies are often enacted when
populations or a species starts to show declines, with the
issue being an inability to assess temporally, when these
declines are occurring (Oro and Martinez-Abrain 2023).
Knowledge of stock status can drive future evidence-based
management strategies such as the proposed spawning
sanctuaries to avoid a situation that often occurs in con-
servation, where we are “too little, too late.”

Factors among Individuals Non-supportive of this
Regulation

Of all the approved comments, 14 (13%) expressed non-
support for these new regulations mainly due to changes to
fishing autonomy, property value decreases, lack of enfor-
cement and issues with sanctuary boundaries. It is important
to note, within the context of our study, that non-support
does not necessarily imply non-compliance but rather
emphasizes the importance of compliance as a factor for
management success. We will briefly discuss potential non-
compliance as angler motivations towards non-support and
how that could drive future regulation non-compliance.
Fisheries non-compliance has been an issue for decades,
with varying studies outside of the black bass fishery
reporting various non-compliance rates (Bova et al. 2017;
Hauck and Kroese 2006; Pierce and Tomcko 1998; Muth
and Bowe 1998; Thomas et al. 2015; Page and Radomski
2006; Curcione 1992; Nielson and Mathiesen 2003). Angler
non-compliance can negatively impact the success of reg-
ulation programs (Paragamian 1984: Pierce and Tomcko
1998) and should be of special concern for new regulations.

Angler motivations are highly relevant to non-support
and potentially non-compliance. These sentiments are
expressed clearly within the public comments analyzed.
Anglers have different motivations for fishing and these
motivations are often categorized into two schools of
thought. The first of these are considered “catch outcomes,”
which involve finding high quality fishing sites, availability
of those sites, and quality or quantity of catches (Hunt et al.
2013; Birdsong et al. 2021). In our study, we identified that
perceived changes to angler autonomy (which in return may
impact an angler’s catch) and issues with sanctuary
boundaries as key catch outcomes driving non-support of
the experimental regulations. Ultimately, some anglers feel
restricted by the experimental regulations, even if it is
unknown how catch-related outcomes could change. The
second considers some drivers of angling to be “non-catch
outcomes” and involve elements such as experiencing nat-
ure and socializing (Arlinghaus 2006; Oh and Ditton 2008;
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Oh et al. 2013). Oftentimes, the latter motivation for angling
can be a greater driver for angling when compared against
just catch-related outcomes (Ditton and Fedler 1989; Driver
and Knopf 1976; Moeller and Engelken 1972). While there
are perceived changes to catch outcomes (e.g. restriction of
angling area) in this study, some property owners have
expressed concern over changes in non-catch outcomes,
such as an inability for their family to fish off the dock
together, which some cottagers have expressed would
diminish interest in visiting their properties. While the
angling restriction only covers small portions of the lake for
part of the angling season, these sentiments will be impor-
tant to monitor as the project progresses.

Understanding the Tipping Point between Support
and Non-support: The Factors Slowing Down the
Progress Toward Regulation Acceptance

Recognizing the factors that may slow down regulation
acceptance among different support groups will help in
identifying the key areas that need to be addressed for
effective regulations. We identified four main themes that
could slow down the process for regulation acceptance. The
findings show that there are people who may be more
accepting of a new regulation depending on the reasons they
may have inhibitions about those regulations. Those iden-
tified skeptics could still be won over as these new reg-
ulations unfold as their reasons for not accepting the
regulation are items that could be addressed by researchers,
managers, or other parties involved. In our context, we
recognize there may be individuals who may never choose
to comply with new regulations, thus, it is crucial to
understand the factors that may influence skeptics who are
slow to accept the sanctuaries but who may eventually end
up supporting the sanctuary regulations.

The Enforcement Element

One of the main issues raised by respondents was the lack
of enforcement for already existing regulations in eastern
Ontario, which results in people feeling disengaged in a
new regulation. This sentiment is not new for anglers in
eastern Ontario (Kubacki 1992; Ferguson 1995). Enforce-
ment is one of the most important features that influence
regulation effectiveness (Edgar et al. 2014) and anglers are
heavily influenced by their individual beliefs about the
amount of enforcement for a regulation (Walker et al.
2007). In our study, people on both sides of support
expressed displeasure and worry about the potential lack of
increased enforcement with the addition of an experimental
regulation. With limited numbers of conservation officers
and their need to patrol large areas and address a wide range
of fish and wildlife issues, enforcement remains somewhat

limited. A question that needs to be further explored is how
stakeholder beliefs and perceptions on enforcement can
change if there is continued lack of enforcement (summary
of recommendations and actions can be seen in Fig. 2).
Another aspect of enforcement is peer pressure, where
anglers are judged by their peers for their actions. Peer
pressure has been an effective driver (Milinski et al. 2002;
Cooke et al. 2013), to help speed up the process of reg-
ulation acceptance. Using these peer driven sanctions is
especially effective if anglers perceive peer-pressure driven
enforcement to be useful and are concerned about their own
reputations if they do not sanction (Guckian et al. 2018). In
the case of these sanctuaries, peer-pressure driven enforce-
ment will likely play a part in regulation compliance,
despite fears that there will be an escalation of conflict
among resource users. Equipping lake users with skills on
how to engage in sanctioning in a safe and effective manner
could be worthwhile.

Another concern is the blatant non-compliance due to
outright rejection and the potential retaliation in the face of
the regulations, which is especially an issue with a lack of
enforcement officers. It will be important to avoid a situa-
tion described by Suski et al. (2002) where bass in some
voluntary sanctuary areas actually experienced higher hook
wounding rates due to blatant non-compliance. For the
experimental spawning sanctuaries, the location, signage,
increased outreach, and peer-to-peer networks should have
a greater advantage to guard against blatant non-compliance
issues versus the voluntary sanctuaries that were assessed
by Suski et al. (2002). Regardless, we may still observe
issues with blatant non-compliance that will need to be
addressed as the regulation is implemented.

Feeling New Regulations are Unnecessary Due To
Underestimation of Non-compliance

Cowx et al. (2010) described one of the key reasons for the
disconnect between recreational fisheries and conservation
as being a lack of ecological knowledge about species
abundance and the factors constraining resource sustain-
ability. In general, individuals may have skewed perspec-
tives about ecosystem issues, which in turn skews their
perspective on regulations (Knuth and Siemer 2007). These
skewed perspectives can be a driver for statements descri-
bed as “underestimation of non-compliance or illegal
activity,” such as “nobody fishes pre-bass opener.” Some of
these ideologies contrast previous research (e.g., Philipp
et al. 1997) and the widespread opinions of some local
anglers and cottagers that have observed heavy pre-season
bass angling. These skewed perspectives would explain
why some stakeholders are not keen to adopt these reg-
ulations or alternatively view them as advantageous to the
bass population. To better inform their perspectives, it may
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not be enough to just show the science-based evidence.
More attention needs to be given to how best to educate
anglers to shift their beliefs and sentiments. Additionally,
tools to help “compliant” anglers recognize that there are
individuals who actively do not follow regulations could be
helpful.

Misunderstandings or Misinformation Regarding
the Experimental Regulations

There are some comments that imply some respondents have
misunderstood the objectives of the sanctuary studies and that
may be hindering regulation acceptance. Opposition to reg-
ulations can occur when objectives are not understood (Petty
et al. 1992). Education and outreach programs can make
objectives clear and answer questions about both the regula-
tions themselves and about broader ecological knowledge and
have been well documented to increase willingness to coop-
erate and support environmental regulations (e.g. Petty et al.
1992). Leading up to the experimental sanctuary regulations,
presentations were made to various cottage associations and
angler groups as a way of alleviating any concerns or mis-
understandings of the proposed sanctuaries. This was shown to
be successful as, five individuals noted in the comment portal
that they shifted from uncertainty to support after attending

these meetings. This example highlights the connection
between education and regulation acceptance among those who
are not considered early adopters towards the regulation. While
these outreach presentations were apparently effective, it is
evident that more engagement is necessary to communicate the
ecological components and management objectives of the
regulatory change and study. The extent of local stakeholder
awareness remains unclear and additional time and improved
outreach tools to engage a broader audience are warranted.

Distrust and Alienation

Distrust of government is widespread, as shown in this
study. Public stakeholders and local residents, such as the
cottagers in this study, are highly involved and passionate
about issues regarding their local lakes. Thus, it is important
to consider the development of peer interactions and net-
works among local stakeholders to potentially help increase
acceptance among late majority adopters through connec-
tions with early adopters. Additionally, regulations should
aim to increase cooperation between anglers and managers
to help bridge the gap in the wake of new management
practices (Policansky 2008) rather than further divide indi-
viduals regarding the new spawning sanctuaries. There are
significant challenges to bridging this gap between

Fig. 2 A summary of the factors slowing down regulation acceptance and potential actions that can help increase acceptance of the black bass
spawning sanctuaries

542 Environmental Management (2024) 74:532–546



environmental managers and local stakeholders (Cooke
et al. 2013; Knight et al. 2008; Pullin et al. 2004; Nguyen
et al. 2017). Some individuals may feel as though bureau-
cracy has compromised the validity of researchers and thus
anglers can feel devalued and unimportant during fishery
management processes (Package and Conway 2010, Gilden
and Conway 2002, Harms and Sylvia 2001). Although
fishers may not be intrinsically opposed to regulation
development, they can feel alienated in the regulation
development process (Boonstra et al. 2017), especially if
past regulations were implemented without considering the
needs and interests of recreational fishers (Arlinghaus
2005). As a result, we must ponder how we can do a better
job involving stakeholders in the decision-making process.
There are plenty examples of aquatic protected areas failing
due to lack of local support and this leads to resentment and
indifference towards the institution implementing the reg-
ulation (considering the regulation imposed to be a ‘fore-
gone conclusion’; Fiske 1992; Salmanoa and Verardi 2001;
Wolfenden et al. 1994). In this context, there will also be
increased difficulty in effectively communicating scientific
reasoning and findings if stakeholders already feel alienated
throughout the process. This can lead to further blatant non-
compliance and potential rejection of the results of the
experimental study, which will impede forward progress
made in black bass conservation.

Conclusions and Recommendations

This study provides insight into the perspectives of those
who are supportive of the experimental spawning sanctuary
regulations and those who are not. Additionally, it identifies
factors that aim to slow down regulation acceptance among
stakeholders who are wary to adopt sanctuaries as an
acceptable black bass management strategy. Although reg-
ulations are rarely perfect, and stakeholders will rarely be
100% satisfied (Renyard and Hilborn 1986), the structure of
these regulations provide ample research opportunities to
better understand both the ecological effects and the social
aspects of black bass management strategies, and how we
can foster positive interactions to alleviate misunderstand-
ings and mistrust in a world where many fishing regulations
are leaning towards liberalization (e.g. regulations in Con-
necticut, Michigan and Ontario). We recommend continued
reporting to the OMNRF of blatant non-compliance while
developing methods of peer-driven efforts to improve
compliance (e.g., sanctioning). Additionally, there is need
for targeted outreach efforts that aim to foster positive
interactions, shift values, beliefs and sentiments, explore
ideas of peer interactions and create opportunities for
knowledge exchange amongdecision makers, researchers,
anglers, cottagers, and other relevant actors.

Acknowledgements We thank members of the Charleston Lake and
Lake Opinicon cottage associations for their continued support for the
sanctuary studies. Additionally, Joff Cote at the Ontario Ministry of
Natural Resources and Forestry provided access to comments for
analysis. We are also grateful to several referees including Jim Long
for providing thoughtful comments on our manuscript.

Author Contributions J.Z., D.P.P, J.E.C, C.D.S, V.M.N, N.Y, J.L and
S.J.C wrote the main manuscript text. J.Z and S.J.C conceptualized the
project. J.Z, V.M.N and N.Y reviewed the methodology for the
research. J.Z. analyzed data. C.D.S and S.J.C supervised the project.
S.J.C acquired funding for the project. All authors reviewed and edited
the manuscript.

Funding Funding was provided by NSERC discovery grant to SJC
(Grant #315773) and Fisheries Conservation Foundation.

Compliance with Ethical Standards

Conflict of interest The authors declare no competing interests.

References

Adams AJ, Horodysky AZ, Mcbride RS, Guindon K, Shenker J,
Macdonald TC, Harwell HD, WardR, Carpenter K (2014) Global
conservation status and research needs for tarpons (Megalopidae),
ladyfishes (Elopidae) and bonefishes (Albulidae). Fish Fish
15(2):280–311

Anadon JD, Gimenez A, Ballestar R, Perez I (2009) Evaluating local
ecological knowledge as a method for collecting extensive data
on animal abundance. Conserv Biol 23(3):617–625

Arias A, Cinner JE, Jones RE, Pressey RL (2015) Levels and drivers
of fishers’ compliance with marine protected areas. Ecol Soc
20(4):19

Arlinghaus R (2005) A conceptual framework to identify and under-
stand conflicts in recreational fisheries systems, with implications
for sustainable management. Aqua Res 1:145–174

Arlinghaus R (2006) On the apparently striking disconnect between
motivation and satisfaction in recreational fishing: the case of
catch orientation of German anglers. North Am J Fish Manag
26:592–605

Arlinghaus R, Cooke SJ (2009) Recreational fisheries: socioeconomic
importance, conservation issues and management challenges. In:
Dickson B, Hutton J, Adams WA (ed) Recreational Hunting,
Conservation and Rural Livelihoods: Science and Practice.
Blackwell Publishing, Oxford, p 39–58

Arlinghaus R, Johnson BM, Wolter C (2008) The past, present and
future role of limnology within freshwater fisheries science. Int
Rev Hydrobiol 93:541–549

Arlinghaus R, Cooke SJ, Lyman J, Policansky D, Schwab A, Suski
CD, Sutton SG, Thorstad EB (2007) Understanding the com-
plexity of catch-and-release in recreational fishing: an integrative
synthesis of global knowledge from historical, ethical, social, and
biological perspectives. Rev Fish Sci 15(1-2):75–167

Bate R (2001) Saving our streams: The role of the Anglers Con-
servation Association in protecting English and Welsh Rivers.
Fordham Envtiron Law J 14(2):375–413

Beaudreau AH, Whitney EJ (2016) Historical patterns and drivers of
spatial changes in recreational fishing activity in Puget Sound
Washington. PLoS One 11(4):e0152190

Birdsong M, Hunt LM, Arlinghaus R (2021) Recreational angler
satisfaction: What drives it? Fish Fish 22(4):682–706

Environmental Management (2024) 74:532–546 543



Bohensky EL, Butler JRA, Davies J (2013) Integrating indigenous
ecological knowledge and science in natural resource manage-
ment: perspectives from Australia. Ecol Soc 18:20

Bova CS, Shankar AC, Sarah H, Warren MP (2017) Assessing a social
norms approach for improving recreational fisheries compliance.
Fish Manag Ecol 24:117–125

Brennan A, Lo YS (2002) Environmental ethics. In: Zalta EdwardN
(ed) The Stanford Encyclopedia of Philosophy. Stanford Uni-
versity, Palo Alto, California

Brownscombe JW, Bower SD, Bowden W, Nowell L, Midwood JD,
Johnson N, Cooke SJ (2014) Canadian recreational fisheries: 35
years of social, biological, and economic dynamics from a
national survey. Fisheries 39(6):251–260

Cambray J, Pister EP (2002) The role of scientists in creating public
awareness for the conservation of fish species in African and
American case studies In Conservation of Freshwater Fish:
Options for the Future. Blackwell Science, Oxford, p 414–423

Connecticut State Department of Energy & Environmental Protection
(2024) Freshwater Fishing Guide Connecticut’s Official State
Website. https://portal.ct.gov/deep/fishing/freshwater-fishing-guide/
species-regulations#bass

Cooke SJ, Cowx IG (2006) Contrasting recreational and commercial
fishing: searching for common issues to promote unified con-
servation of fisheries resources and aquatic environments. Biol
Conserv 128:93–108

Cooke SJ, Wilde G (2007) The fate of fish released by recreational
anglers. In: Kennelly S (ed) By-catch reduction in the world’s
fisheries. Springer, New York, p 181–234

Cooke SJ, Philipp DP, Schreer JF, McKinley SR (2000) Locomotory
impairment of nesting male largemouth bass following catch-and-
release angling. North Am J Fish Manag 20:968–977

Cooke SJ, Suski CD, Arlinghaus R, Danylchuk AJ (2013) Voluntary
institutions and behaviours as alternatives to formal regulations in
recreational fisheries management. Fish Fish 14(4):439–457

Cowx IG, Arlinghaus R, Cooke SJ (2010) Harmonizing recreational
fisheries and conservation objectives for aquatic biodiversity in
inland waters. J Fish Biol 76(9):2194–2215

Curcione N (1992) Deviance as delight: Party-boat poaching in
southern California. Deviant Behav 13:33–57

Cushing DH, Kinne O, Costlow JD (1996) Towards a science of
recruitment in fish Populations. Ger Ecol Inst 7

Davis A, Wagner JR (2003) Who knows? On the importance of
identifying experts when researching local ecological knowledge.
Hum Ecol 31(3):463–489

Daw TM, Robinson JAN, Graham NA (2011) Perceptions of trends in
Seychelles artisanal trap fisheries: comparing catch monitoring
underwater visual census and fishers’ knowledge. Environ Con-
serv 38(1):75–88

Decker DJ, Richmond ME (1995) Managing people in an urban deer
environment: the human dimensions challenges for managers in
McAninch JB (ed) Urban deer: a manageable resource? Proc
Symposium 55th Midwest Fish and Wildlife Conference, pp 3-10

Ditton RB, Fedler AJ (1989) Importance of fish consumption to sport
fishermen: a reply to Matlock et al. (1988). Fisheries 14(4):4–6

Driver BL, Knopf RC (1976) Temporary escape: one product of sport
fisheries management. Fisheries 1(2):21–29

Dunlap RE, Van Liere KD (1978) The “new environmental para-
digm”. J Environ Educ 9:10–19

Edgar GJ, Stuart-Smith RD, Willis TJ, Kininmonth S, Baker SC,
Banks S, Barrett NS, Becerro MA, Bernard ATF, Berkhout J,
Buxton CD, Campbell SJ, Cooper AT, Davey M, Edgar SC,
Försterra G, Galvan DE, Irigoyen AJ, Kushner DJ, Moura R
(2014) Global conservation outcomes depend on marine pro-
tected areas with five key features. Nature 506:216–220

Ferguson MS (1995) The use of voluntary bass sanctuaries. In: Kerr
SJ, Cholmondeley R (ed) Bass Management in Ontario

Workshop Proceedings in. Ontario Ministry of Natural Resour-
ces, Kemptville, ON, p 69–72

Fiske SJ (1992) Sociocultural aspects of establishing marine protected
areas. Ocean Coast Manag 18:25–46

Gilden J, Conway F (2002) An Investment in Trust: Communication in
the Commercial Fishing and Fisheries Management Commu-
nities. Oregon State University, Corvallis

Granek EF, Madin EMP, Brown MA, Figueira W, Cameron DS,
Hogan Z, Kristianson G, de Villiers P, Williams JE, Post J, Zahn
S, Arlinghaus R (2008) Engaging recreational fishers in man-
agement and conservation: Global case studies. Conserv Biol
22(5):1125–1134

Guckian ML, Danylchuk AJ, Cooke SJ, Markowitz EM (2018) Peer
pressure on the riverbank: Assessing catch-and-release anglers’
willingness to sanction others’ (bad) behavior. J Environ Manag
219:252–259

Hanson KC, Cooke SJ, Suski CD, Philipp DP (2007) Effects of dif-
ferent angling practices on post-release behaviour of nest-
guarding male black bass, Micropterus spp. Fish Manag Ecol
14:141–148

Harms J, Sylvia G (2001) A comparison of conservation perspectives
between scientists, managers and industry in the West Coast
Groundfish fishery. Fisheries 26(10):6–15

Hauck M, Kroese M (2006) Fisheries compliance in South Africa: A
decade of challenges and reform 1994–2004. Mar Policy
30:74–83

Hind EJ (2015) A review of the past, the present, and the future of
fishers’ knowledge research: a challenge to established fisheries
science. J Mar Sci 72:341–358

Hunt LM, Sutton SG, Arlinghaus R (2013) Illustrating the critical role
of human dimensions research for understanding and managing
recreational fisheries within a social-ecological system frame-
work. Fish Manag Ecol 20(2–3):111–124

Kirchhofer A (2002) The role of legislation, institutions and policy
making in fish conservation in Switzerland: past, present and
future challenges. In: Collares-Pereira MJ, Cowx IG, Coelho MM
(ed) Conservation of Freshwater Fish: Options for the Future.
Blackwell Science, Oxford, p 389–401

Knight AT, Cowling RM, Rouget M, Balmford A, Lombard AT,
Campbell BM (2008) Knowing but not doing: selecting priority
conservation areas and the research-implementation gap. Conserv
Biol 22:610–617

Knuth BA, Siemer WF (2007) Aquatic stewardship education in the-
ory and practice American. Fish Soc Symp 55:179–187

Kubacki MF, Phelan FJS, Claussen JE, Philipp DP (2002) How well
does a closed season protect spawning bass in Ontario? In: Phi-
lipp DP, Ridgway MS (ed) Black Bass Ecology, Conservation
and Management. AFS Special Publication, Bethesda, MD US, p
379–386

Kubacki MR (1992) The Effectiveness of a Closed Season for Pro-
tecting Nesting Largemouth and Smallmouth Bass in Southern
Ontario. Dissertation, University of Illinois at Urbana-Champaign

Lavides MN, Polunin NV, Stead SM, Tabaranza DG, Comeros MT,
Dongallo JR (2009) Finfish disappearances around Bohol Phi-
lippines inferred from traditional ecological knowledge. Environ
Conserv 36(3):235–244

Lewin WC, Arlinghaus R, Mehner T (2006) Documented and potential
biological impacts of recreational fishing: insights for manage-
ment and conservation. Rev Fish Sci Aquacult 14:305–367

Long JM, Allen MS, Porak WF, Suski CD (2015) A historical per-
spective of black bass management in the United States. Am Fish
Soc Symp 82:99–122

Lynch AJ, Liu J (2014) Fisheries as Coupled Human and Natural
Systems in Taylor WW, Lynch AJ, Leonard NJ (ed) Future of
Fisheries: Perspectives for Emerging Professionals, American
Fisheries Society Press, pp 459-465

544 Environmental Management (2024) 74:532–546

https://portal.ct.gov/deep/fishing/freshwater-fishing-guide/species-regulations#bass
https://portal.ct.gov/deep/fishing/freshwater-fishing-guide/species-regulations#bass


Mahmud I, Rawshon S, Rahman J (2012) Mind map for academic
writing: a tool to facilitate university level students. J Edu Sci Res
2(1):21–30

Manfredo MJ, Vaske JJ, Sikorowski V (1996) Human dimensions of
wildlife management. In: Ewert AW (ed) Natural resource man-
agement: the human dimension. Westview Press Inc, Boulder,
Colorado, p 53–72

Mascia MB, Brosius JP, Dobson TA, Forbes BC, Horowitz L,
McKean MA, Turner NJ (2003) Conservation and the social
sciences. Cons Biol 17(3):649–650

Michigan Department of Natural Resources (2024) 2024 Michigan
Fishing Regulations. Available from: https://www.michigan.gov/
dnr/-/media/Project/Websites/dnr/Documents/LED/digests/2024_
fishing_guide.pdf?rev=49da29dcbc97409aafc8427f19fc0943

Milinski M, Semmann D, Krambeck HJ (2002) Reputation helps solve
the ‘tragedy of the commons’. Nature 415:424–426

Moeller GH, Engelken JH (1972) What fishermen look for in a fishing
experience. J Wildl Manag 36(4):1253–1257

Muth RM, Bowe JF (1998) Illegal harvest or renewable natural
resources in North America: Toward a typology of the motiva-
tions for poaching. Soc Nat Resour 11:9–24

Myers R, Taylor J, Allen M, Bonvechio TF (2008) Temporal trends in
voluntary release of largemouth bass. North Am J Fish Manag
28(2):428–433

Nguyen AT (2011) Confucian role-based ethics and strong environ-
mental ethics. Environ values 20(4):549–566

Nguyen VM, Young N, Cooke SJ (2017) A roadmap for knowledge
exchange and mobilization research in conservation and natural
resource management. Conserv Biol 31:789–798

Nielson JR, Mathiesen C (2003) Important factors influencing rule
compliance in fisheries lessons from Denmark. Mar Policy
27:409–416

Oh CO, Ditton RB (2008) Using recreation specialization to under-
stand conservation support. J Leis Res 40:556–573

Oh CO, Sutton SG, Sorice MG (2013) Assessing the role of recreation
specialization in fishing site substitution. Leis Sci 35:256–272

Olsson P, Folke C (2001) Local ecological knowledge and institutional
dynamics for ecosystem management: a study of Lake Racken
watershed, Sweden. Ecosyst 4(2):85–104

Ones DS, Brenton MW, Stephan D, Rachael K (2015) Proenviron-
mental behavior in International Encyclopedia of the Social &
Behavioral Sciences, 2nd Edition. Elsevier, Amsterdam, p 82–88

Ontario Ministry of Natural Resources and Forestry (2024) 2024
Ontario Fishing Regulations Summary. Available from:
https://www.ontario.ca/files/2024-01/mnrf-fishing-regulations-
summary-en-2024-01-19.pdf

Oro D, Martínez-Abraín A (2023) Ecological non-equilibrium and
biological conservation. Biol Conserv 286:e110258

Package C, Conway F (2010) Long-Form Fishing Community Profile:
Newport, Oregon. Oregon Sea Grant, Corvallis, Oregon, USA

Page KS, Radomski P (2006) Compliance with sport fishery regula-
tions in Minnesota as related to regulation awareness. Fisheries
31:166–178

Paragamian VL (1984) Angler compliance with 120-inch minimum
length limit for smallmouth bass in Iowa streams. North Am J
Fish Manag 4:228–229

Petty RE, McMichael S, Brannon LA (1992) The elaboration like-
lihood model of persuasion: applications in recreation and tour-
ism. In: Manfredo MJ (ed) Influencing Human Behavior.
Sagamore Press, Champaign, IL, p 77–101

Philipp DP, Cooke SJ, Claussen JE, Koppelman JB, Suski CD, Burkett
DP (2009) Selection for vulnerability to angling in largemouth
bass. Trans Am Fish Soc 138:189–199

Philipp DP, Zolderdo A, Lawrence MJ, Claussen JE, Nowell L, Holder
P, Cooke SJ (2023b) COVID-19 reduced recreational fishing
effort during the black bass spawning season, resulting in

increases in black bass reproductive success and annual recruit-
ment. Fish Res 259:e106580

Philipp DP, Claussen JE, Ludden J, Svec JH, Shultz AD, Cooke SJ,
Ridgway M, Bell AH, Philip MA, Suski CD, Philipp MM, Phelan
FJ, Stein JA (2023a) Annual recruitment is correlated with
reproductive success in a smallmouth bass population. Can J Zool
101(11):1017–1030

Philipp DP, Toline CA, Kubacki MF, Philipp DBF & Phelan FJS
(1997) The impact of catch-and-release angling on the repro-
ductive success of smallmouth bass and largemouth bass. North
Am J Fish Manag 557–567

Pierce RB, Tomcko CM (1998) Angler noncompliance with slot
length limits for northern pike in five small Minnesota lakes.
North Am J Fish Manag 18:720–724

Policansky D (2008) Trends and development in catch and release. In:
Aas Ø (ed) Global Challenges in Recreational Fisheries ed.
Blackwell Publishing, Oxford, UK, p 202–236

Post JR, Parkinson EA (2012) Temporal and spatial patterns of angler
effort across lake districts and policy options to sustain recrea-
tional fisheries. Can J Fish Aquat Sci 69:321–329

Pullin AS, Knight TM, Stone DA, Charman K (2004) Do conservation
managers use scientific evidence to support their decision-mak-
ing? Biol Conserv 119:245–252

Quinn S (2002) Status of seasonal restrictions on Black Bass fisheries
in Canada and the United States. In: Philipp DP, Ridgway MS
(ed) Black Bass Ecology, Conservation and Management. AFS
Special Publication No 31, Behesda, MD, US, p 455–465

Quinn S, Paukert C (2009) Centrarchid fisheries. In: Cooke SJ, Philipp
DP (ed) Centrarchid fishes – diversity, biology, and conservation.
Wiley West Sussex, UK, p 312–329

Rehage JS, Santos RO, Kroloff EKN, Heinen JT, Lai Q, Black BD,
Boucek RE, Adams AJ (2019) How has the quality of bone-
fishing changed over the past 40 years? Using local ecological
knowledge to quantitatively inform population declines in the
South Florida flats fishery. Environ Biol Fishes 102(2):285–298

Renyard TS, Hilborn R (1986) Sport angler preferences for alternative
regulatory methods. Can J Fish Aquat Sci 43:240–42

Salmanoa P, Verardi D (2001) The marine protected area of Portfino,
Italy: A difficult balance. Ocean Coast Manag 44:39–60

Stein JA, Philipp DP (2015) Quantifying brood predation in Large-
mouth Bass (Micropterus salmoides) associated with catch-and-
release angling of nesting males. Environ Biol Fish 98(1):145–154

Steinhart GB, Dunlop ES, Ridgway MS, Marshall EA (2008) Should I
stay or should I go? Optimal parental care decisions of a nest-
guarding fish. Evol Ecol 10:351–371

Stern PC, Dietz T (1994) The value basis of environmental concern. J
Soc Issues 50:65–84

Sullivan MG (2003) Active management of walleye fisheries in
Alberta: dilemmas of managing recovering fisheries. North Am J
Fish Manag 23:1343–1358

Suski CD, Philipp DP (2004) Factors affecting the vulnerability to
angling of nesting male largemouth and smallmouth bass. Trans
Am Fish Soc 133:1100–1106

Suski CD, Ridgway MS (2007) Climate and body size influence nest
survival in a fish with parental care. J Anim Ecol 76(4):730–739

Suski CD, Svec JH, Ludden JB, Phelan FJS, Philipp DP (2003) The
effect of catch-and-release angling on the parental care behavior
of male smallmouth bass. Trans Am Fish Soc 132:210–218

Suski CD, Phelan FJS, Kubacki MF, Philipp DP (2002) The Use of
Sanctuaries to Protect Nesting Black Bass from Angling in 31st
American Fisheries Society Symposium, pp 371–378

Taylor AT, Long JM, Tringali MD, Barthel BL (2019) Conservation
of black bass diversity: an emerging management paradigm.
Fisheries 44(1):20–36

Thomas AS, Gavin MC, Milfont TL (2015) Estimating non-
compliance among recreational fishers: Insights into factors

Environmental Management (2024) 74:532–546 545

https://www.michigan.gov/dnr/-/media/Project/Websites/dnr/Documents/LED/digests/2024_fishing_guide.pdf?rev=49da29dcbc97409aafc8427f19fc0943
https://www.michigan.gov/dnr/-/media/Project/Websites/dnr/Documents/LED/digests/2024_fishing_guide.pdf?rev=49da29dcbc97409aafc8427f19fc0943
https://www.michigan.gov/dnr/-/media/Project/Websites/dnr/Documents/LED/digests/2024_fishing_guide.pdf?rev=49da29dcbc97409aafc8427f19fc0943
https://www.ontario.ca/files/2024-01/mnrf-fishing-regulations-summary-en-2024-01-19.pdf
https://www.ontario.ca/files/2024-01/mnrf-fishing-regulations-summary-en-2024-01-19.pdf


affecting the usefulness of the randomized response and item
count technique. Biol Conserv 189:24–32

Thornton TF, Moss ML, Butler VL, Hebert J, Funk F (2010) Local and
traditional knowledge and the historical ecology of Pacific Her-
ring in Alaska. J Ecol Anthropol 14(1):81–88

Tufts B, McCarthy D, Wong S, Elliott C, Bridgeman S, Nelson E,
Taylor E, Bonsall A, Lindenblatt R, Ridgway M (2019) Ecology
and timing of black bass spawning in Lake Ontario and the St.
Lawrence River: Potential interactions with the angling season. J
Gt Lakes Res 45(5):949–957

U.S. Fish and Wildlife Service (2016) The 2016 National Survey of
Fishing, Hunting, and Wildlife-Associated Recreation. Produced
by the U.S. Department of the Interior, U.S. Fish and Wildlife
Service, and U.S. Department of Commerce, U.S. Census
Bureau. Available from: https://www.fws.gov/sites/default/files/
documents/news-attached-files/nat_survey2016.pdf#page=4.79

Walker JR, Foote L, Sullivan M (2007) Effectiveness of enforcement
to deter illegal angling harvest of northern pike in Alberta. North
Am J Fish Manag 27:1369–1377

Wiebren J, Boonstra Simon, Birnbaum Emma, Björkvik (2017) The
quality of compliance: investigating fishers’ responses towards
regulation and authorities. Abstract Fish and Fisheries 18(4) 682-
697. https://doi.org/10.1111/faf.12197

Wolfenden J, Cram F, Kirkwood B (1994) Marine Reserves in New
Zealand: A Survey of Community Reactions. Ocean Coast
Manag 25:31–51

Zuckerman ZC, Philipp DP, Suski CD (2014) The influence of brood
loss on nest abandonment decisions in largemouth bass Micro-
pterus salmoides. J Fish Biol 84(6):1863–1875

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

546 Environmental Management (2024) 74:532–546

https://www.fws.gov/sites/default/files/documents/news-attached-files/nat_survey2016.pdf#page=4.79
https://www.fws.gov/sites/default/files/documents/news-attached-files/nat_survey2016.pdf#page=4.79
https://doi.org/10.1111/faf.12197

	Analysis of Public Comments on Experimental Regulations for Protecting Black Bass during The Spawning Period in Eastern Ontario Reveals Both Stakeholder Acceptance and Skepticism
	Abstract
	Introduction
	Methodology
	Coding and Analyses
	Findings
	General Trends of Those in Support of Sanctuary Regulations
	General Trends of Those not in Support of Sanctuary Regulations
	Factors &#x0201C;Slowing Down Regulation Acceptance&#x0201D;

	Discussion
	Significance of Black Bass Management in Eastern Ontario
	Factors among Individuals Supportive of this Regulation
	Factors among Individuals Non-supportive of this Regulation
	Understanding the Tipping Point between Support and Non-support: The Factors Slowing Down the Progress Toward Regulation Acceptance
	The Enforcement Element
	Feeling New Regulations are Unnecessary Due To Underestimation of Non-compliance
	Misunderstandings or Misinformation Regarding the Experimental Regulations
	Distrust and Alienation

	Conclusions and Recommendations
	Compliance with Ethical Standards

	ACKNOWLEDGMENTS
	References




