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Abstract
Shifting demographics among angling communities mean that managers may need different amenities at fishing sites to satisfy
new constituents. Anglers approach recreational fishing from diverse demographic and cultural perspectives which influence the
sites they access and utilize. Understanding linkages between landscape preferences at fishing sites and demographics in shaping
those preferences can improve plans for providing better fishing experiences for diverse constituents. We began addressing this
need with a survey of 811 resident anglers in North Carolina. Respondents were asked to state their preference for development at
fishing locations, and choose between pictures of streams, rivers, and lakes with and without visible docks and walkways. We used
logistic regression analysis to model preference for development in each of the four contexts, with demographics and fishing
practices as independent variables. Anglers who stated a preference for developed fishing sites and chose pictures with docks and
walkways tended to be non-White minorities, female, older than average, and fish more frequently. Consumptive anglers,
however, preferred the less developed site. These results suggest that should the current angling population continue to age and
diversify, more individuals will desire development of user amenities at fishing sites. Development of family oriented sites may
successfully attract and maintain key groups of anglers and encourage intergenerational transfer of fishing as a cultural practice.
Keywords Site preference . Landscape design . Recreational fishing . Anglers . Visual preference survey

Introduction
Shifting demographics in the United States portend changes in
the angling community, and fisheries conservation agencies
must adapt to these changes to serve their constituency and
maintain conservation funding. The first decade of the twentyfirst century saw the percentage of minority anglers in the
United States double from 7 to 14%, reflecting a broader demographic shift nationally (USFWS 2011). Similarly, 89% of anglers now reside within municipalities containing at least 50,000

residents (USFWS 2011). Average angler age has also increased
over the last several decades, following general population
trends (USFWS 2011). Planning efforts attempting to meet the
needs of this growing and diversifying constituency of anglers
are essential for fisheries conservation because fisheries management agencies often rely heavily on license sales and an
excise tax on fishing equipment (e.g., Federal Aid in Sport
Fish Restoration Act funding in the United States) for operating
budgets (Radonski 1984; Fedler et al. 1998). License fees generate valuable tax funds in Canada and countries in Europe
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(Arlinghaus 2006; Sharp and Wollscheid 2009), and recreational fishing expenditures support economies in some rural communities (Bergstrom et al. 1990; Arlinghaus et al. 2002).
Assuming fishing provides social goods, extending the opportunity to more diverse user groups is morally justified (Hunt
et al. 2007). Fostering inclusion of diverse demographic groups
will require planners to provide services that meet the new and
evolving demands on fishery resources (Arlinghaus et al. 2015).
Anglers approach recreational fishing from diverse cultural
frameworks which influence the sites they access and utilize
(Campbell 1989). Therefore, recognizing these distinct perspectives and determining what type of fishing landscapes diverse anglers prefer is a critical step towards developing fishery
resources that cater to shifting angler constituencies (USFWS
2011; Arlinghaus et al. 2016; Lee et al. 2016). Dustin et al.
(1991) suggest that minority anglers may differ in site preferences, angling behaviors displayed, and their general perspectives of nature. Previous studies indicate that Black anglers
place more emphasis on consuming fish they catch when compared to White anglers (Hunt et al. 2007; West et al. 1992), and,
thus, prefer sites in which they may do so. Research on recreational site preferences in non-angling contexts suggests people
with greater familiarity with undeveloped recreational sites
tend to view them more positively (Dearden 1984). Based on
this familiarity-preference logic, Black and Hispanic anglers
may prefer developed fishing sites (e.g., with docks, decks,
etc.) because they are more likely than White anglers to fish
within urban boundaries where such amenities are available
(Ditton and Hunt 1996). Limited access to transportation or
perceived barriers to accessing transportation may also limit
Blacks and Hispanics from visiting more distant outdoor recreation sites that they may otherwise prefer (e.g., Xiao et al.
2017). Although familiarity may partially explain differential
use of urban and rural fishing sites, researchers have not explicitly evaluated fishing landscape preferences.
Hypotheses about how demographic attributes of anglers
predict fishing landscape preferences can be drawn from studies investigating general landscape preferences. In the United
States, Black individuals tend to prefer developed landscapes
over undeveloped landscapes (Elmendorf et al. 2005).
Specifically, they have shown preferences for public areas
with walkways and benches (Kaplan and Talbot 1988), an
affinity for facilities and maintenance in urban parks
(Gobster 2002), and were more likely to prefer turf grass over
native plant landscaping (Peterson et al. 2012). Similarly,
Buijs et al. (2009) found that when compared to native
Dutch citizens, Middle Eastern immigrants preferred developed over wilderness landscapes. In this case, stronger anthropocentric views among Middle Eastern immigrants may have
driven preferences for developed landscapes. Multiple theories have been formulated to explain these preferences, including a history of marginalization from undeveloped wilderness
areas, subculture/ethnicity theories, and discrimination

theories linked to prejudice and discrimination that have historically suppressed minority use of recreational spaces and
undeveloped areas (Washburne 1978; Floyd 1999; Gobster
2002; Elmendorf et al. 2005). In the United States, Blacks
have historically been excluded from outdoor recreational
sites and are still subject to discrimination at recreations sites
(Elmendorf et al. 2005; Stodolska et al. 2013). Social norms
related to ethnicity may predict preferences for outdoor recreation locations and preferred levels of crowding at those sites
(Manning and Krymkowski 2014).
Socio-economic status, age, and gender also predict landscape preferences. In a study of residential support for floodplain restoration along the Rhine River in the Netherlands,
respondents with higher levels of formal education placed
greater emphasis on the scenic and natural value of the river
(Buijs 2009). Similarly, Van den Berg et al. (1998) reported that
individuals with higher levels of formal education showed a
greater preference for the aesthetics of undeveloped landscapes.
Van den Berg and Koole (2006) noted that older individuals
(≥50 years of age) preferred developed landscapes over
completely undeveloped landscapes. They explained that
higher physical and psychological vulnerability among the
elderly, can make them more susceptible to the perceived
dangers of undeveloped wilderness areas. Conversely,
Howley et al. (2012) stated that older respondents preferred
less developed agricultural landscapes and suggested their findings may relate to generational differences and upbringing, as
older respondents may have more familiarity with agricultural
landscapes. In the same study, female respondents were more
likely to prefer undeveloped agricultural landscapes compared
to male respondents. These findings highlight key variables
that may predict landscape preferences among diverse anglers.
We began addressing the need for research on fishing landscape preferences with a study of anglers in North Carolina.
North Carolina, like much of the United States, is experiencing rapid urbanization and shifting demographics towards an
older and more racially diverse population. In 2010, 66.1% of
North Carolinians lived in urban communities, which includes
urban areas (communities with more than 50,000 people) and
urban clusters (communities with 2500 to 50,000 people)
(U.S. Census Bureau 2011). In 2010, minority groups embodied 34.7% of the population in North Carolina, an increase of
4.9% since 2000 (U.S. Census Bureau 2011). In North
Carolina, the total number of anglers has nearly doubled in
ten years, from approximately 894,000 in 2000 to 1,307,000
in 2010, with the percent of minority anglers growing faster
than the total angling population. During 2000–2010, the total
angling population increased by 46% while the minority angling population increased by 78% (USFWS 2001; USFWS
2011). With this transitioning population in mind, we broaden
the landscape preference research by investigating fishing
landscape preferences. We used a visual preference survey to
determine if anglers prefer developed or undeveloped fishing
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landscapes. We tested five hypotheses about fishing landscape
preferences among anglers:
1. Age will be positively related to preference for developed
fishing sites;
2. Education will be negatively related to preference for developed fishing sites;
3. Non-White anglers will prefer developed fishing sites
more than White anglers;
4. Female anglers will prefer non-developed fishing sites
compared to male anglers; and
5. Anglers with urban backgrounds will prefer developed
sites compared to anglers with rural upbringing.
This approach allows us to measure fishing site preferences
among underrepresented angler populations, including women,
Black, Hispanic, and Asian anglers, and growing populations of
older anglers (Dann et al. 2008), and urban anglers (USFWS
2016). A better understanding of their preferences may help
managers provide angling opportunities in a manner that contributes to recruiting and retaining anglers from these populations.

Methods
Sampling
We created a sampling frame from the North Carolina Wildlife
Resources Commission Automated License & Vessel
Information Network database. The sampling frame comprised
of North Carolina residents who held valid licenses that included a fishing privilege between January 1, 2010 and December
31, 2014. To legally fish in North Carolina, residents 16 years
or older must have a valid fishing license. We wanted to survey
residents with angling experience and chose this database because it has full coverage of licensed anglers in the state. We
employed stratified random sampling to sample a high percent
of minority anglers. Minority anglers were those who selfidentified as Black, Asian, Hispanic, Native American, or
Other when purchasing a license. These designations were confirmed by cross-checking with subject survey responses before
analysis and deferring to survey responses where there were
discrepancies. Non-minorities were identified within the database as White. Licensees who were 17 or younger on 31
December 2014 were excluded. Records returning Duplicate,
Mail Return, Deceased, and No Future Mailings notifications
were also deleted from the sampling frame.

Data collection
We invited anglers to participate in a self-administered web
survey (Qualtrics, Provo, UT, USA). The survey was conducted over five weeks during March and April 2015. We emailed

the questionnaire invitation to potential participants with a
brief letter explaining the purpose of the survey. Two reminder
emails were sent to non-respondents in the first week after the
initial contact, the third reminder was sent a week later, and the
final reminder was sent two weeks after that (Dillman et al.
2014). All notifications contained a web link that directed
participants to the survey. E-mails were initially sent to 6490
license holders statewide.

Questionnaire development
We developed a questionnaire using Dillman et al.’s (2014)
Tailored Design Method to measure North Carolina angler site
preference. To measure fishing landscape preference, we presented respondents with pairs of fishing sites, and asked them
to choose which site they prefer. For each pair of photographs,
one fishing site contained no human development and the
other contained a developed fishing amenity. Three pairs of
photographs were used to examine landscape preference differences for stream, river, and lake-based fishing locations
(Fig. 1). Similar visual preference survey methodology has
been used to assess development preferences across diverse
landscapes including parks, forests, and lawns (Kaplan 1985;
Van den Berg and Koole 2006; Kearney and Bradley 2011;
Peterson et al. 2012). To decrease the possibility of color imagery biasing the perception of the fishing locations, all images were displayed in black and white. We included a stated
amenity question, BWould you rather fish in an area with no
human influence or one with fishing related amenities such as
a fishing dock?^ to compare with the visual survey responses.
We also measured fishing behaviors and preferences to
determine their potential role in predicting fishing landscape preferences. The number of days spent fishing per
year has been used as an indicator for fishing specialization, which predicts differences in angling satisfaction and
motivations (Ditton et al. 1992). We asked respondents,
BHow often did you go fishing during the past 12 months?
(in days)^. In a study of hunters in Denmark, hunters who
began hunting later in life reported lower hunting commitment and importance as adults (Hansen et al. 2012). To
similarly measure fishing commitment, we asked respondents, BApproximately how old were you when you had
your first fishing experience?^. The importance of eating
caught fish can differ between angler groups (Hunt et al.
2007). To measure the importance of eating fish caught we
asked respondents, BDo you typically eat the fish that you
catch? (Yes/No)^. We pre-tested the questionnaire with a
convenience sample of 50 fisheries and wildlife undergraduates at North Carolina State University to assess and improve questionnaire validity. The North Carolina State
University institutional review board ruled this study exempt (IRB #5475).
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Fig. 1 Image pairs of
undeveloped (left) and developed
(right) fishing sites used to
measure landscape preference

Data analysis
Because we received 811 responses to our online survey, for an
overall response rate of 12.5%, we surveyed (n = 238, response
rate = 76%) non-respondents by telephone to explore the possibility for non-response bias. We found that non-respondents
were more likely to have a college degree than respondents and
began fishing at an older age, but did not differ with regard to
fishing frequency, having a rural background, or using fish to
feed their family (Table 2). We applied a sample weighting
adjustment to data within our model to correct for increased
frequencies of degree holders and higher first age of angling
within our sample relative to the population. In this weighting
procedure, survey responses are scaled by the inverse frequency to which they are overrepresented in the online survey compared to the non-response survey (Kalton 1983).
We evaluated landscape preference responses to our three
fishing locations, stream, river, and lake, to determine if a
composite scale was possible, but internal consistency was
low (Cronbach’s alpha = 0.35). Therefore, we analyzed each
response with a separate model. We constructed identical logistic regression models with stream, river, and lake development preference as the dependent variables. We also constructed a stated preference model to compare to the visual

preference responses. We used logistic regression models because the dependent variables are binary (0 = prefer undeveloped landscape, 1 = prefer developed landscape). For each
independent variable, we report coefficients and odds ratios.
Odds ratios have been reported to compare the relative importance of demographic variables for predicting fishing participation rates (Lee et al. 2016). Because our models incorporate
binary and continuous independent variables, we also report
standardized odds ratios to facilitate direct comparisons between independent variables. All models incorporated eight
independent variables: education, age, ethnicity, gender, rural
background, fishing frequency, age of first fishing experience,
and consumption of fish caught. We transformed several demographic variables to aid in model construction. We created
a binary variable for education, reflecting whether or not the
respondent possessed a four-year college degree (Hayes et al.
2015). Age was treated as a continuous variable. A variable of
fishing frequency was created by using the numeric midpoint
of each response option (e.g., the 6–10-day category was
assigned a value of 8) (Franzini et al. 2005). Respondents
were classified as having a rural background if they indicated
that they lived on a farm, ranch, or rural area before the age of
18. We used self-reports regarding ethnicity and gender in our
analyses. We included ethnicity as a nominal variable when
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reporting odds ratios; each ethnicity was independently compared to a single reference category (White anglers). We also
collapsed ethnicity into a binary (White/non-White) variable
to calculate standardized odds ratios and compare the relative
importance of all independent variables for predicting preference for development. We conducted all analysis with JMP ®
Version 11 (SAS Institute Inc., Cary, North Carolina, USA).

Results
Among respondents, 59.3% identified as White, 14.5% as
Black, 6.5% as Asian, 5.6% as Hispanic, 6.7% as Native
American and 7.4% as multi-racial or other (Table 1). Most
(85.8%) respondents were male. The mean age of respondents
was 47.4 years (SD = 14.9). Approximately half (53.4%) of
respondents possessed a Bachelor’s degree or higher. Half
(52.7%) of the respondents lived in a rural environment before
the age of 18. The respondents spent an average of 20 days
(SD = 16.0) fishing in the last year, began fishing at an average
age of 6.7 years (SD = 5.0), and 64.2% of respondents reported that they eat the fish they catch (Tables 1 and 2). We tested
for associations between ethnicity and fishing frequency, fish
consumption, and age when they began fishing. Results indicated that white anglers began fishing at an earlier age (x =
5.83 years, SD = 4.2 years) compared to non-white anglers (x
= 7.77 years, SD = 4.9 years; t = 5.416, p < .001).
Anglers preferred undeveloped fishing sites over developed
fishing sites. Most (68.5%) indicated they would rather fish at a
site with no fishing amenities. This stated amenity preference was
mirrored by river and lake sites preferences, where over three
fourths preferred the undeveloped sites (79.2 and 77.1%, respectively). Responses were evenly split on their preference for the
stream site with half (50.3%) preferring the undeveloped site.
Table 1 Descriptive statistics, including demographics and fishing
practices of survey respondents in North Carolina, USA
Demographic variables and fishing practices

%/x

Age (±SD)
Education
White
African American
Asian

47.4 ± 14.9
53.4%
59.3%
14.5%
7.0%

Hispanic
Native American
Other
Gender (male)
Non-rural background
Fishing frequency (±SD)
Age of first fishing experience (±SD)
Fish consumption

5.1%
6.7%
7.4%
85.8%
52.7%
19.6 ± 16.0
6.7 ± 5.0
64.2%

Our modeling results supported Hypotheses 1, 2, and 3, as
older anglers, anglers with less formal education, and Black
anglers preferred developed fishing sites (Table 3). Our results
refuted Hypothesis 4 by suggesting female gender predicted
preference for more developed fishing locations. Female anglers
preferred sites with amenities and development at the stream
and river sites, and gender was the strongest predictor for development preference at the river site (Table 3). We detected no
evidence for Hypothesis 5, as urban versus rural background
was not related to preference for any fishing sites. Older anglers
preferred the developed stream and river sites (Table 3). Anglers
with lower formal education preferred the developed stream and
lake sites (Table 3), and lower formal education was the strongest predictor of preference at the stream site.
In every model, except the river sites, ethnicity was the strongest predictor of development preference (Table 3). Compared to
White anglers, Black anglers preferred development in all models
(Table 3). Additionally, Native American anglers preferred sites
with amenities and development at the lake site (Table 3). Asian
anglers preferred development at the river and lake sites (Table 3).
Fishing behaviors and preferences were significant predictors for the lake sites. Fishing frequency predicted preference
for amenities and development at the lake site (Table 3). First
age of fishing predicted development preference at the river
and lake sites (Table 3), and respondents who began fishing at
an earlier age were more likely to prefer development at these
sites. Consuming caught fish was not a consistent predictor of
development preference, although these anglers preferred the
undeveloped lake site (Table 3).

Discussion
Most anglers in our sample preferred undeveloped sites,
supporting previous research on anglers’ preferences indicating
that a desire to Bbe in nature^ is an important component of
recreation fishing. Anglers in the U.S. go fishing for a variety
of reasons, and spending time in nature is an important non-catch
motivation (Toth and Brown 1997; Kuehn et al. 2013).
Undeveloped sites reflect a natural aesthetic that satisfies a desire
to spend time in nature. But preference for undeveloped sites was
not ubiquitous among anglers. For some anglers, developed
amenities may be more familiar or may satisfy other motivations
including increased chances of catching fish, comfort, or safety.
There are several possible explanations for why minority
anglers preferred developed fishing landscapes. In North
Carolina, Black and Asian residents are more likely to live
in urban areas compared to White residents (Carolina
Demography University of North Carolina 2014). These
groups may prefer development at fishing sites because they
are more familiar with urban areas and developed sites
(Dearden 1984). Differences between fishing motivations
may also drive development preferences because structures
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Table 2

Comparison of demographics and fishing behavior for survey respondents and non-respondent sample in North Carolina, USA
Respondent sample (N = 811)

Non-respondent sample (N = 238)

T/χ2
(a = χ2)

Df

P

Mean days spent fishing in the last 12 Months (±SD)

19.6 ± 16.0

17.2 ± 16.6

1.8

% With a 4 year degree
% From a rural background
% That eats the fish that THEY catch

53.4%
52.7%
64.2%

29.0%
54.8%
61.4%

38.5a
.224a
.742a

274.7
1
1
1

.07
<.001
.64
.39

Age of first fishing experience (±SD)

6.7 ± 5.0

10.1 ± 6.3

−6.7

233.3

<.001

such as docks may align with catch-related motives (e.g.
catching more or specific types of fish) or non-catch-related
motives (e.g., ease of spending time with friends or family)
(Fedler and Ditton 1994). White anglers are more likely to
report fishing as a way to spend time in nature, and less developed sites fulfill this underlying interest (Toth and Brown
1997). Although our models controlled for whether respondents consumed fish they caught, we did not address the importance of consuming fish among respondents. Research
suggests consuming caught fish is more important to Black
than White anglers (Burger et al. 1999). Differential

Table 3

importance of fish consumption is worth addressing in future
research on fishing site preferences. A similar trend may exist
for Asian-Americans. Groups, such as Hmong Americans,
consume fish they catch at higher rates than other cultural
groups (Hutchison 1993), and Asian-Americans may prefer
fishing at more developed sites (Blahna 1992, this study).
Finally, undeveloped fishing areas may require special equipment (e.g., boats), which may be less prevalent or available to
minorities (Hunt and Ditton 2002). Future research may further contextualize catch and non-catch motives and the use of
specialized equipment to determine how amenities are being

Angler demographics and fishing behavior predicting preference for developed fishing sites
Stated amenity model

Stream model

Variable

Coeff. Odds
ratio

Std. odds
ratio

Coeff.

Odds
ratio

Std. odds
ratio

Coeff. Odds
ratio

Std. odds
ratio

Coeff.

Odds
ratio

Std. odds
ratio

Intercept
Age
Educationa

0.44
0.01

–
1.57

–
1.09

0.86
0.02**

–
1.12

–
1.08

1.55
–
0.02** 2.24

–
1.41

−0.18
0.01

–
1.36

–
1.18

−0.19
–
0.47**
0.35
0.04
0.60**

0.69
–
3.31
1.41
2.04
3.66

0.79
1.61
–
–
–
–

−0.31**
–
0.53**
−0.44
0.38
0.03

0.55
–
2.57
0.81
1.98
1.52

0.70
1.34
–
–
–
–

0.05
–
0.26**
0.84*
0.44
0.14

1.11
–
2.25
3.61
1.15
1.48

1.07
1.41
–
–
–
–

−0.35**
–
0.55**
0.49**
0.51
0.50**

0.50
–
4.98
4.48
1.74
4.70

0.70
1.97
–
–
–
–

0.26** 1.70
−0.10 0.81

1.19
0.89

−0.43** 0.42
−0.03
0.89

0.75
0.94

0.59** 3.23
0.14
1.30

1.47
1.17

0.20
0.12

1.50
1.25

1.14
1.12

0.02** 1.02
−0.02 0.98

1.44
0.92

−0.01
0.02

0.99
1.01

0.92
1.06

−0.01 0.99
0.04** 1.04

0.86
1.21

0.03**
0.07**

1.03
1.07

1.55
1.40

0.04

1.03

−0.02

0.98

.099

0.04

1.02

−0.26** 0.60

0.76

Ethnicityb
African Americanc
Asianc
Hispanicc
Native Americanc
Genderd
Non-rural
backgrounde
Fishing frequency
Age of first fishing
experience
Fish consumptionf

1.07

River model

1.09

Lake model

Odds ratios and p-values were calculated using logistic regression. Standardized odds ratios were calculated after reducing ethnicity into a binary
category (White and non-White) as no underlying continuous variable could be expected across all ethnicities
a

Formal education (0 = no bachelor’s degree, 1 = bachelor’s degree or higher)

b

Ethnicity (0 = white, 1 = non-white)

c

Ethnicity (0 = white as reference, 1 = ethnicity)

d

Gender (0 = male, 1 = female)

e

Non-rural background (0 = rural background, 1 = non-rural background)

f

Eats fish (0 = does not eat fish, 1 = eats fish)

(* p < .05, ** p < .01)
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used by various angling communities. Our results indicate a
need to further explore the cultural contexts of fishing with
respect to ethnicity.
Perceived risk associated with different sites may explain
why female anglers preferred development at the river site and
preferred no development at the stream site. A meta-analysis
of 150 risk perception studies conducted by Byrnes et al.
(1999) indicated that women tend to be more risk-averse than
men. Similarly, women tend to be more concerned about safety during outdoor recreation (Johnson et al. 2001), set rules for
family safety (Allen and Hawkins 1999), and fish more often
in groups or with family and friends (Ditton and Hunt 1996;
Toth and Brown 1997). In our study, physical aspects of the
undeveloped river site, which contained a large moving body
of water and lacked a visible riverbank, may have been perceived by female anglers as an unsafe site or less suitable for
fishing with children and social groups. For the stream site,
where shallow water and low water volume may pose fewer
safety concerns, our results affirmed prior research findings as
female anglers preferred the less developed sites than male
anglers (Howley et al. 2012).
Older anglers may have preferred developed fishing sites
because development can alleviate physical access challenges,
which may lead to lower perceptions of risk. Van den Berg and
Koole (2006) suggested that older respondents prefer developed landscapes due to their greater physical and psychological
vulnerability. As proposed in our discussion of gender, the nondeveloped river site may present the highest perceptions of risk
due to the lack of a visible bank and large volume of moving
water. Further, the image provides no clear access, other than
by boat, for someone with limited mobility. Issues concerning
access may explain why older respondents were likely to support development of fishing sites when considered in abstract
without associated images. Our findings, however, differ from
Howley et al. (2012), who claimed that older individuals preferred less developed or traditional landscapes. They explained
their results by appealing to age-based differences related to
culture and upbringing, with older individuals more likely to
grow up and be familiar with rural or less developed areas. Our
findings, however, suggest that rural background was not related to any fishing landscape preferences in North Carolina,
USA. Future research is needed to determine if cultural differences rooted in aging and rural background were fundamentally different in our case study, or if the utilitarian aspects of
fishing flipped age related preferences relative to those associated primarily with aesthetic appreciation. Although our data
do not provide a clear explanation for why anglers who began
fishing later in life preferred development at the river and lake
sites, they do suggest that when recruitment ages rise (e.g.,
Hansen et al. 2012) there may be increased preferences for
development of amenities at fishing sites.
Fishing behaviors and preferences do not appear to be particularly strong predictors of development preferences for

fishing sites, except for lake sites where a weak positive relationship existed between fishing frequency and respondents
stating a preference for development at fishing sites.
Behaviors and preferences are complex and may be influenced by a number of several factors including familiarity
with fishing sites (Dearden 1984), expectations related to
catch opportunity, and social norms related to site crowding
(Dearden 1984; Hunt 2005; Hutt and Neal 2010). Anglers
who fish many times every month may fish more often in
peri-urban locations with some form of development (Hutt
and Neal 2010), whereas anglers who fish rarely may do so
more often in less developed settings. The negative relationship between fishing for food and preference for development
at lakes may reflect perceptions that lake areas with fishing
amenities face more fishing pressure and thus provide limited
opportunities for catching fish (Hunt 2005).
Future research exploring drivers of fishing site preferences
could address several limitations of this study. First, future
research should consider using sample frames that move beyond licenses databases such as ones generated through snowball sampling, market research and market segmentation
(Balsman and Shoup 2008). This would overcome biases associated with some demographic groups choosing not to purchase licenses, such as Hmong immigrants that cannot afford
license fees (Bengston et al. 2008). Further, studies using
licenses databases as sampling frames could include anglers
with expired licenses to avoid oversampling the most avid
anglers relative to those who allow their licenses to expire
occasionally. A better understanding of site preferences
among these groups would help managers address the interests of underserved anglers and improve recruitment and reactivation among the same populations (Balsman and Shoup
2008). Including variables not addressed in this study such as
value orientations (Vaske and Donnelly 1999) may also contribute to understanding how diverse angler groups perceive
development at fishing sites. Active anglers may have more
utilitarian orientations because fishing is strongly associated
with utilitarian values (Fulton et al. 1996), and these orientations may shape fishing site preferences. Qualitative research
exploring the historical and cultural context of fishing site
preferences and experimental approaches able to tease out
causal mechanisms for preferences would also provide important steps forward in this research area.
This study suggests strategic development at fishing sites
may help fisheries managers better meet interests of growing
and underrepresented angling communities (e.g., minorities,
women, the elderly). Development may be particularly beneficial in rural areas near urban centers to provide more sites
that comfortably accommodate urban anglers who typically
fish near their home (Hutt and Neal 2010). Our findings support previous landscape preference and fishing site preference
research and suggest development at fishing sites may help
fisheries management agencies engage and retain growing
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populations of elderly and minority anglers, and perhaps facilitate family use of fishing sites that are otherwise deemed
too risky by female anglers. Women only represent 27% of the
US angling population (USFWS 2011) and their inclusion
may be hastened by developing Bfamily-oriented^ sites
(Hunt and Ditton 1997) or sites with cues to safety (e.g., railings). Such changes may be important for meeting interests of
female anglers as women, who preferred development at fishing sites, typically take a larger role than men in ensuring
family safety (Allen and Hawkins 1999). Programs designed
to recruit and retain anglers, such as urban fishing programs,
may be improved by developing safety and user related amenities at fishing sites, or advertising amenities in outreach
regarding urban fishing programs (Balsman and Shoup
2008). This study suggests programs aimed at recruiting
non-white minorities at young ages may be especially important because their first fishing experiences are later than white
anglers. This study also highlights the potential value of applying visual survey preference methodology for testing fisheries management strategies. This methodology can be further
adapted to measure the landscape preferences of different outdoor recreational users (e.g. hikers, park and greenway users)
and can be adapted to measure preferences for specific amenities (e.g. docks, park benches). This methodology can also
be used to evaluate urban fishing programs, to determine how
well anglers’ preferences for developed amenities match
available on-site amenities.

References
Allen SM, Hawkins AJ (1999) Maternal gatekeeping: Mothers' beliefs
and behaviors that inhibit greater father involvement in family work.
J Marriage Fam 61:199–212
Arlinghaus R (2006) Overcoming human obstacles to conservation of
recreational fishery resources, with emphasis on Central Europe.
Environ Conserv 33:46–59
Arlinghaus R, Mehner T, Cow IG (2002) Reconciling traditional inland
fisheries management and sustainability in industrialized countries,
with emphasis on Europe. Fish Fish 3:261–316
Arlinghaus R, Tillner R, Bork M (2015) Explaining participation rates in
recreational fishing across industrialised countries. Fish Manag Ecol
22:45–55
Arlinghaus R, Cooke SJ, Sutton SG, Danylchuk AJ, Potts W, Freire
KMF, Alós J, da Silva ET, Cowx IG, van Anrooy R (2016)
Recommendations for the future of recreational fisheries to prepare
the social-ecological system to cope with change. Fish Manag Ecol
23:177–186
Balsman DM, Shoup DE (2008) Opportunities for urban fishing: developing urban fishing programs to recruit and retain urban anglers. In:
American fisheries society symposium, vol 67, pp 31–40
Bengston DN, Schermann M, Moua M, Lee TT (2008) Listening to
neglected voices: Hmong and public lands in Minnesota and
Wisconsin. Soc Nat Resour 21:876–890
Bergstrom JC, Cordell HK, Ashley GA, Watson AE (1990) Economic
impacts of recreational spending on rural areas: a case study. Econ
Dev Q 4:29–39

Blahna DJ (1992) Comparing the preferences of black, Asian, Hispanic,
and white fishermen at Moraine Hills State Park, Illinois In
Symposium on Social Aspects 42
Buijs AE (2009) Public support for river restoration. A mixed-method
study into local residents' support for and framing of river management and ecological restoration in the Dutch floodplains. J Environ
Manag 90:2680–2689
Buijs AE, Elands BH, Langers F (2009) No wilderness for immigrants:
cultural differences in images of nature and landscape preferences.
Landsc Urban Plan 91:113–123
Burger J, Stephens WL, Boring CS Kuklinski M, Gibbons JW, Gochfeld
M (1999) Factors in exposure assessment: ethnic and socioeconomic
differences in fishing and consumption of fish caught along the
Savannah River. Risk Anal 19:427
Byrnes JP, Miller DC, Schafer WD (1999) Gender differences in risk
taking: a meta-analysis. Psychol Bull 125:367–383
Campbell MB (1989) Fishing lore: the construction of the Bsportsman^.
Ann Tour Res 16:76–88
Carolina Demography University of North Carolina (2014) 2013 County
Population Estimates: Race & Ethnicity Retrieved from http://
demography.cpc.unc.edu/2014/06/30/2013-county-populationestimates-race-ethnicity/ . Accessed 15 Nov 2016
Dann SL, Alvarado A, Palmer D, Schroeder B, Stephens M (2008)
Angler participation, recruitment, and retention in Michigan,
1995–2004: using data-mining techniques for customer relationship
management. Michigan Department of Natural Resources, Fisheries
Research Report, 2088
Dearden P (1984) Factors influencing landscape preferences: an empirical investigation. Landscape Plan 11:293–306
Dillman DA, Smyth JD, Christian LM (2014) Internet, phone, mail, and
mixed-mode surveys: the tailored design method. John Wiley &
Sons
Ditton RB, Hunt KM (1996) Demographics, participation, attitudes, management preferences, and trip expenditures of Texas anglers. Human
Dimensions Fisheries Research Laboratory Report # HD-605. Texas
A&M University, College Station
Ditton RB, Loomis DK, Choi S (1992) Recreation specialization: reconceptualization from a social worlds perspective. J Leis Res 24:
33–51
Dustin D, McAvoy L, Rankin JS (1991) Land ethics in a culturally diverse society. Trends 28:25–27
Elmendorf WF, Willits FK, Sasidharan V (2005) Urban park and forest
participation and landscape preference: a review of the relevant literature. J Arboric 31:311–316
Fedler AJ, Ditton RB (1994) Understanding angler motivations in fisheries management. Fisheries 19:6–13
Fedler AJ, Ditton RB, Duda M (1998) Factors influencing recreational
fishing and boating participation. Strategic Plan for the National
Outreach and Communication Program. Washington, DC, US
Department of the Interior, Fish and Wildlife Service 80–124
Floyd M (1999) Race, ethnicity and use of the National Park System.
Social Science Research Review 1:1–24
Franzini L, Caughy M, Spears W, Esquer MEF (2005) Neighborhood
economic conditions, social processes, and self-rated health in
low-income neighborhoods in Texas: a multilevel latent variables
model. Soc Sci Med 61:1135–1150
Fulton DC, Manfredo MJ, Lipscomb J (1996) Wildlife value orientations:
a conceptual and measurement approach. Hum Dimens Wildl 1:24–
47
Gobster PH (2002) Managing urban parks for a racially and ethnically
diverse clientele. Leis Sci 24:143–159
Hansen HP, Peterson MN, Jensen C (2012) Demographic transition
among hunters: a temporal analysis of hunter recruitment dedication
and motives in Denmark. Wildl Res 39:446–451
Hayes MC, Peterson MN, Heinen-Kay JL, Langerhans RB (2015)
Tourism-related drivers of support for protection of fisheries

Urban Ecosyst
resources on Andros Island, the Bahamas. Ocean Coastal Manag
106:118–123
Howley P, Donoghue CO, Hynes S (2012) Exploring public preferences
for traditional farming landscapes. Landsc Urban Plan 104:66–74
Hunt LM (2005) Recreational fishing site choice models: insights and
future opportunities. Hum Dimens Wildl 10:153–172
Hunt KM, Ditton RB (1997) The social context of site selection for
freshwater fishing. N Am J Fish Manag 17:331–338
Hunt KM, Ditton RB (2002) Freshwater fishing participation patterns of
racial and ethnic groups in Texas. N Am J Fish Manag 22:52–65
Hunt KM, Floyd MF, Ditton RB (2007) African-American and Anglo
anglers' attitudes toward the catch-related aspects of fishing. Hum
Dimens Wildl 12:227–239
Hutchison R (1993) Hmong leisure and recreation activity. In: Gobster PJ
(ed) Managing urban and high-use recreation settings. General
Technical Report NC-163. USDA Forest Service, North Central
Forest Experiment Station, St. Paul
Hutt CP, Neal JW (2010) Arkansas urban resident fishing site preferences,
catch related attitudes, and satisfaction. Hum Dimens Wildl 15:90–
105
Johnson CY, Bowker JM, Cordell HK (2001) Outdoor recreation constraints: an examination of race, gender, and Rural Dwelling. South
Rural Sociol 17:111–133
Kalton G (1983) Compensating for missing survey data. Research Report
Series, Institute for Social Research, University of Michigan, Ann
Arbor, MI
Kaplan R (1985) The analysis of perception via preference: a strategy for
studying how the environment is experienced. Landscape Plan 12:
161–176
Kaplan R, Talbot JF (1988) Ethnicity and preference for natural settings: a
review and recent findings. Landsc Urban Plan 15:107–117
Kearney AR, Bradley GA (2011) The effects of viewer attributes on
preference for forest scenes: contributions of attitudes, knowledge,
demographic factors, and stakeholder group membership. Environ
Behav 43:147–181
Kuehn D, Luzadis V, Brincka M (2013) An analysis of the factors
influencing fishing participation by resident anglers. Hum Dimens
Wildl 18:322–339
Lee KJ, Scott D, Floyd MF, Edwards MB (2016) Social stratification in
fishing participation in the United States: a multiple hierarchy stratification perspective. J Leis Res 48:245–263
Manning RE, Krymkowski DH (2014) Standards of quality for parks and
protected areas. Int J Sociol 40:11–29
Peterson MN, Thurmond B, Mchale M, Rodriguez S, Bondell HD, Cook
M (2012) Predicting native plant landscaping preferences in urban
areas. Sustain Cities Soc 5:70–76
Pullis G (2000) Participation, and expenditure patterns of AfricanAmerican, Hispanic, and women hunters and anglers. Addendum

to the 1996 national survey of fishing, hunting, and wildlifeassociated recreation. U.S. Fish and Wildlife Service Report 96–96
Washington, D.C
Radonski GC (1984) Opportunities for urban fishing. In: Allen J (ed)
Urban fishing symposium proceedings. American Fisheries
Society, Bethesda, pp 1–8
Sharp R, Wollscheid KU (2009) An overview of recreational hunting in
North America, Europe and Australia. In: Dickson B, Hutton J,
Adams WA (eds) Recreational hunting, conservation and rural livelihoods: science and practice. John Wiley & Sons, UK, pp 25–38
Stodolska M, Shinew KJ, Floyd MF, Walker GJ (2013) Race, ethnicity,
and leisure: perspectives on research, theory, and practice. Human
Kinetics, Champaign
Toth JF, Brown RB (1997) Racial and gender meanings of why people
participate in recreational fishing. Leis Sci 119:129–146
U.S. Census Bureau (2011) Census 2010 and 2000 interactive map, demographics, statistics, quick facts. North Carolina. Retrieved
October 12, 2015, http://censusviewer.com/state/NC
U.S. Department of the Interior, U.S. Fish and Wildlife Service, and U.S.
Department of Commerce, U.S. Census Bureau (2001) National
Survey of Fishing, Hunting, and Wildlife-Associated Recreation
U.S. Department of the Interior, U.S. Fish and Wildlife Service, and U.S.
Department of Commerce, U.S. Census Bureau (2011) National
Survey of Fishing, Hunting, and Wildlife-Associated Recreation
U.S. Department of the Interior, U.S. Fish and Wildlife Service, and U.S.
Department of Commerce, U.S. Census Bureau (2016) National
Survey of Fishing, Hunting, and Wildlife-Associated Recreation
Van den Berg AE, Koole SL (2006) New wilderness in the Netherlands:
an investigation of visual preferences for nature development landscapes. Landsc Urban Plan 78:362–372
Van den Berg AE, Vlek CA, Coeterier JF (1998) Group differences in the
aesthetic evaluation of nature development plans: a multilevel approach. J Environ Psychol 18:141–157
Vaske JJ, Donnelly MP (1999) A value-attitude-behavior model
predicting wildland preservation voting intentions. Soc Nat Resour
12:523–537
Washburne RF (1978) Black under-participation in wildland recreation:
Alternative explanations. Leis Sci 1:175–189
West PC, Fly JM, Larkin F, Marans RW (1992) Minority anglers and
toxic fish consumption evidence from a statewide survey of
Michigan. In: Bryant B, Mohal P (eds) Race and the incidence of
environmental hazards: a time for disclosure. Westview Press,
Boulder, pp 100–113
Xiao X, Perry E, Manning R, Krymkowski D, Valliere W, Reigner N
(2017) Effects of transportation on racial/ethnic diversity of
National Park Visitors. Leis Sci 39:126–143

