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ABSTRACT: Fisheries and Oceans Canada has collected a
unique, long-term data set on the social, biological, and eco-
nomic dynamics of Canada's recreational fisheries. Starting in
1975, these data were collected through mail surveys to rec-
reational anglers at 5-year intervals. A longitudinal analysis
revealed that there was an average of 4.5 million licensed an-
glers catching an annual average of 255 million fish. Release
rates were relatively high (53% of fish released on average),
with recent survey data (2010) suggesting that release rates had
exceeded 60%. Recreational anglers also contribute an average
of 88.8 billion each year to the Canadian economy. However,
recreational angling has become less popular over time, and the
average age of participants has increased. The data were also
useful for characterizing Canada's fisheries, including species-
specific catch and harvest. Canada is one of the few countries
to collect such extensive recreational fisheries data at a national
scale and to do so at regular intervals, an approach that could
be modeled by other countries.

INTRODUCTION

Recreational fishing is commonly defined as an activity
where fish are caught for leisure or personal consumption, and
the primary objective is not to produce food or generate income
through the sale or trade of fishing products (Arlinghaus and
Cooke 2009). Recreational fisheries represent the dominant use
of fish stocks in the inland waters of most developed countries
(Arlinghaus et al. 2002) but are also increasingly prevalent in
coastal marine waters, which have been traditionally dominated
by commercial fisheries (e.g., Coleman et al. 2004). In addi-
tion, recreational fisheries are considered essential in emerg-
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Pesca recreativa en Canada: 35 afios de
dinamica social, biologica y economica
a partir de un sondeo a nivel nacional

RESUMEN: la agencia de Pesquerias y Océanos de Ca-
nada ha recolectado una base de datos historicos de la
dinamica social, biologica y ecologica de las pesquerias
recreativas de Canada. Esta informacion, que comienza en
1975, fue compilada a través de sondeos por correo postal,
realizados a intervalos de cinco arios, dirigidos a pescado-
res. Un analisis longitudinal revelo que existen en prome-
dio 4.5 millones de pescadores con licencia, que capturan
una media de 255 millones de peces. Las tasas de liber-
acion fueron relativamente altas (53% de peces liberados)
v los datos del sondeo mas reciente (2010) indican que la
tasa de liberacion excede el 60%. Asimismo, los pescado-
res recreativos contribuyen, en promedio, con $8.8 mil mil-
lones anuales a la economia canadiense. Sin embargo, con
el tiempo, la pesca recreativa se ha vuelto cada vez menos
populary el promedio de la edad de los participantes se ha
incrementado. Los datos también fueron utiles para car-
acterizar las pesquerias de Canada, incluyendo captura y
cosecha por especie. Canada es uno de los pocos paises
que recolectan datos de pesca recreativa de forma tan ex-
tensiva a nivel nacional y lo hace en intervalos regulares,
algo que pudiera ser imitado por otros paises.

ing economies where they provide employment security and
economic benefits through the development of tourism sectors
(Cowx 2002; Ditton et al. 2002).

Compared to the commercial fishing sector, which is well
studied and monitored (particularly in marine waters; Pauly and
Palomares 2005; Welcomme et al. 2010), recreational fisher-
ies are poorly understood (Cooke and Cowx 2004). Currently
the magnitude of recreational fishing and its quantitative at-
tributes are largely unknown, chronically underreported, and
thus unappreciated (Food and Agriculture Organization of the
United Nations, Fisheries and Aquaculture Department 2012).
Quantitative statistical information is essential to monitor tem-
poral trends related to exploitation, value the fishery, and iden-
tify emerging issues (e.g., shifts in angler demographics, target
species, effort, etc.) or opportunities (e.g., increased fisheries
tourism). However, even basic information on participation is
lacking in most countries (Arlinghaus and Cooke 2009). Few
national-scale recreational fishing surveys exist, and those that
do rarely consider social, biological, and economic data concur-
rently.

Home to over 2 million lakes, thousands of kilometers
of rivers, and three coasts (i.e., Pacific, Arctic, and Atlantic),
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Canada supports a popular recreational fishery in each province
and territory and is one of the few countries in the world to col-
lect relevant recreational fisheries data at a national scale (Fish-
eries and Oceans Canada [DFO] 2012). Beginning in 1975, the
then Department of Fisheries and Oceans (now Fisheries and
Oceans Canada) in Canada instituted a voluntary mail survey
of recreational anglers at 5-year intervals designed to provide a
high-level overview of recreational fishing throughout the coun-
try (DFO 2012). Not only is the Canadian recreational angling
survey process unique globally, it has yet to be analyzed in its
entirety across sampling periods. By performing such a synthe-
sis, this article will identify metrics of interest that may serve as
an example for future studies, answer wide-ranging questions
about the recreational fishing sector, and provide information
pertaining to demographics, biological impacts, and economic
patterns through time. Moreover, because these surveys collect
diverse information (e.g., economic, ecological, and social),
they may facilitate the integration of different aspects of recre-
ational fisheries research and sound strategic policy (Haapasaari
et al. 2012). This multifaceted approach may serve as a model
for research and analysis that can be used to guide national and
international recreational fisheries management in the future.

METHODS

Canadian Recreational Fishing Surveys

Data Collection

Mail surveys were conducted by the DFO from 1975 to
2010 in 5-year intervals on a jurisdiction-specific basis (i.e.,
provinces and territories). Surveys had a set of core questions
consistent across jurisdictions relating to angler demography
(i.e., age, gender), angling activity (i.e., effort, catch, harvest),
and angling-related expenditures (i.e., gear, travel), as well as
questions unique to each jurisdiction. The results from the ma-
jority of these surveys (from 1990 onwards) are available online
(www.dfo-mpo.gc.ca/stats/rec/canada-rec-eng.htm; Photo 1). In
most jurisdictions, surveys were sent to a random subset of li-
censed anglers in Canada. However, in Québec and Newfound-
land information from licensing bases were limited, so surveys
were mailed to households identified as angling households in
a randomized telephone survey.

Surveys were stratified into Canadian resident (fishing
in their own jurisdiction) and nonresident anglers, as well as
fresh- and saltwater licensed anglers in coastal jurisdictions.
From 1990 forward, nonresident anglers were further stratified
into Canadian nonresident (fishing in a jurisdiction outside of
their own) and non-Canadian angler categories. Unless speci-
fied, “nonresident” refers to both Canadian nonresident and
non-Canadian anglers combined. The total number of respon-
dents nationwide ranged from 32,000 to 38,557. Prescreening
phone calls and postsurvey reminder cards were implemented
in 1990 and 2000, respectively, to identify likely respondents
and mitigate declining response rates. There were no data col-
lected for nonresident anglers in Québec in 2005 or 2010, which
undoubtedly resulted in underestimated nationwide values for
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Photo 1. Fisheries and Oceans Canada report on recreational fishing in
Canada in 2010. Photo credit: Fisheries and Oceans Canada.

this angler type in those years. Generally, reports also collected
more detailed information in later years, including more in-
depth information on species-specific catch and harvest, which
were omitted in early surveys.

Data Analysis

In most jurisdictions, the data collected from angler mail
surveys were extrapolated to the total number of licensed an-
glers of each angler type (resident, nonresident and saltwater,
freshwater) using an inverse weighting by stratum function
(DFO 2012). However, due to the lack of standard provincial
recreational angler licensing, the number of anglers in Québec
and Newfoundland were estimated based on the ratio of anglers
to nonanglers that responded to the prescreening surveys and the
population sizes from provincial census data (DFO 1975-2010).
Coefficients of variation (CV) are standard error measure-
ments of the extrapolation estimates that were used by Statis-
tics Canada to assess the statistical reliability of survey data
(as per Searls 1964) as a measure of reproducibility, where CV
= (Standard error of the mean/mean) * 100. CV values greater
than 33.5 reflect a high degree of dispersion around the estimate
and were excluded from further analysis due to low reliability/
reproducibility (as per Statistics Canada guidelines [Statistics
Canada 2009]). The majority of values were lower than 16.5,
which suggest low dispersion and, as such, are considered to
be highly reliable, with low probability of bias (Hendricks and
Robey 1936; Maarof et al. 2012; DFO 2012).

Longitudinal Analysis

Social (number of anglers, total days fished, age, gender,
and catch per unit effort [CPUE]), biological (catch, harvest,
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percentage caught and released), and economic (expenditures,
major purchases related to angling) recreational fishing vari-
ables were compared on a national scale from 1975 to 2010 or
within time periods where data were available. Though species-
specific catch and harvest data became more detailed in later
years, species were combined into more general groups as they
were in early survey years for longitudinal comparison from
1985 to 2010 (Table 1). In some instances, species from dis-
parate taxonomic groups had to be grouped together due to the
generality of angler reports in early years of the survey. For
example, the bass category included both Centrarchid and Mo-
ronid bass. Catch per unit effort was calculated based on the
total number of fish caught and the total number of angler days
fished. All economic values were converted to 2010 Canadian
dollars as per Statistics Canada and Bank of Canada guidelines
using the Consumer Price Index (Statistics Canada, Operations
and Integration Division 1996). The relationships between the
number of recreational anglers in Canada and total fish catch
and harvest were analyzed using linear regression analysis, as
were the relationships between angler effort (total days fished)
and fish catch and harvest. Assumptions of normality were
tested prior to analysis. Analyses were conducted using R sta-
tistical programming language (ver. 2.15, R Foundation for Sta-
tistical Computing, Vienna, Austria).

RESULTS
Social

From 1975 to 2010 there were on average of 4.5 million
licensed anglers in Canada, of which 94% were active. After
peaking in 1985 at 5.2 million, the number of licensed anglers
in Canada declined consistently to 3.5 million in 2005 then rose
again to 3.6 million in 2010 (Figure 1a). Overall, licensed an-
glers included 79% Canadian residents, 17% non-Canadians,
and 4% Canadian nonresidents. The average age of all anglers
has increased over time from 41 in 1975 to 50 in 2010 (Figure
1b) and nonresident anglers were an average of 4.4 years older
than Canadian residents. Recreational anglers were also pre-
dominately male for both Canadian residents (79%) and non-
residents (85%), with relatively stable gender ratios over time
(Figure 1b).

Similar to the trend for licensed anglers, the total number
of days fished by recreational anglers in Canada declined from
74 million in 1980 to 43 million in 2005 and 2010 (Figure 1c).
For all survey years combined, the majority of angling effort oc-
curred in freshwater (93%). Angler CPUE remained stable over
time (Figure 1d). Canadian residents and Canadian nonresidents
had similar CPUE at 4.0 and 4.3 fish/day, respectively, whereas
CPUE for non-Canadians was much higher at 10.4 fish/day.

Biological

An average of 255 million fish were caught in Canada by
recreational anglers each year from 1985 to 2010. Over time,
catch declined from over 330 million in 1985 to 193 million
in 2010 (Figure 2a), with a 44% decline in Canadian resident
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Table 1. A list of the nine selected species groups and the species
included in each group according to common and scientific names.
Note that in some cases species are grouped in ways that would be
expected of anglers (e.g., putting Centrarchid and Moronid Bass
together) rather than consistent with taxonomic standards.

Species group | C (s) of included | Scientific name(s) of
name species included species
Northern Pike Northern Pike Esox lucius
Walleye Walleye Sander vitreus
Atlantic Salmon, Chinook
Salmon, Coho Salmon, Pink | Salmo salar, Oncorhynchus
Salmon
Salmon, Sockeye Salmon, | spp.
Chum Salmon
Arctic Charr, Lake Trout,
Trout and Brook Trout, Brown Trout, | Salvelinus spp., Salmo
Charr Rainbow Trout, Golden Trout, | trutta, Oncorhynchus
Bull Trout, Dolly Varden, Cut- | mykiss, O. clarkii
throat Trout, Splake
Perch Yellow Perch, White Perch Perca. flavescens, Morone
americana
Cod Atlantic Cod, Tomcod, Ling- | Gadus morhua, Microgadus
cod tomcod, Ophiodon elongatus
Smelt Smelt Hypomesus olidus, Osmerus
mordax
Whitefish lYIounta!n, I..ake and unspeci- | Prosopium spp., Coregonus
fied Whitefish spp.
Muskellunge Muskellunge Esox masquinongy
Largemouth Bass, Small- M:.cropterus salmorldes,
Bass . Micropterus dolomieu,
mouth Bass, Striped Bass .
Morone saxatilis

catch and a 25% decline in nonresident catch. With all years
combined, Canadian residents accounted for 88% of catch and
nonresidents 12%, where Canadian nonresidents represented
2% of catch and non-Canadians represented 10% of catch.

From 1975 to 2010, an average of 133 million fish were
harvested in Canada each year by recreational anglers. Harvest
peaked in 1985 at over 228 million fish and declined by 75% to
58 million in 2010, with similar levels of decline in both Cana-
dian residents and nonresidents (Figure 2b). The release rate of
fish caught by anglers has increased by 37% from 1985 to 2010,
a consistent trend in both Canadian residents and nonresidents
(Figure 2c). Nonresidents exhibited more catch-and-release ac-
tivity than Canadian residents consistently over time, releasing
an average of 23% more of their catch. There was a strong posi-
tive relationship between the number of licensed anglers and the
number of fish caught (R*=0.92, F ,=45.6, P=0.003) and har-
vested (R*=0.85, F , =22.5, P=0.009; Figure 3). There was an
even stronger relationship between number of days fished and
the number of fish caught (R* = 0.98, F, , = 160.4, P < 0.001)
and harvested (R*=0.95, F , = 78.3, P <0.001).

The group including all Trout and Charr species (Photo 2,
Table 1) represented the highest number of caught and harvested
fishes in Canada from 1985 to 2010, and Walleye (Sander vit-
reus) was the most frequently caught and harvested individual
species (Figure 4). Muskellunge (Esox masquinongy; Photo 3)
and Bass (Photo 4) fisheries were primarily catch-and-release,
whereas Smelt, Cod, Trout, and Charr were harvest-dominated.
Perch, Northern Pike (Esox lucius), Salmon, and Whitefish were

Vol 39 No 6+ June 2014 - www.fisheries.org 253



Downloaded by [134.117.108.180] at 11:31 20 June 2014

subject to more intermediate levels of harvest, whereas Walleye
and Northern Pike became more catch-and-release dominated
due to declines in harvest and/or increases in catch over time.
Longitudinal trends show general declines in harvest for all
species/groups, with large declines in Smelt (—82%), Whitefish
(=74%), Trout and Charr (—43%), and Cod (—27%) catch. Cod
catch dropped by 88% from 1990 to 1995 but increased mod-
erately by 2010.

A “lack of time” may reflect that fishing is becoming
less of a priority, especially for young people. With the
increasing popularity of technology and social media,
young people in particular are spending more of their
time interacting through virtual means, which has
resulted in a general lack of participation in outdoor
activities and an overall lack of connectivity to nature, a
phenomenon termed “nature deficit disorder.”

Economic

Major purchases wholly or partly related to recreational
angling (related major purchases; RMP) averaged $5.6 billion
CAD per year from 1975 to 2010, with Canadian residents re-
sponsible for 95% of RMP (Figure 5a). Related major purchases
increased from $3.8 billion in 1975 to its maximum, $7.9 bil-
lion, in 1990 and subsequently declined to $5.8 billion in 2010.
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Total expenditures directly related to angling (direct expendi-
tures; DE) averaged $3.2 billion from 1975 to 2010, with Ca-
nadian residents responsible for 72% of DE (Figure 5b). Direct
expenditures followed a similar longitudinal pattern to RMP,
increasing to its maximum in 1985 at $4.6 billion and declining
steadily to $2.5 billion in 2010. Overall, recreational angling
contributed an average of $8.8 billion in revenue per year to the
Canadian economy from 1975 to 2010 through RMP and DE.

Direct expenditures averaged $786/angler for all angler
types from 1990 to 2010 (Figure 5c). Direct expenditures/an-
gler remained stable for Canadian residents over this time pe-
riod but increased over time for both Canadian nonresidents and
non-Canadians. However, Canadian nonresidents spent the least
per angler in 2010 at $399/angler, down 62% from 2005. Non-
Canadians generally spent the most per angler, with an increase
from $643/angler in 1990 to $1,115/angler in 2010. Resident
anglers exhibited a modest decrease in spending over the same
time period, from $762/angler in 1990 to $696/angler in 2010.

DISCUSSION

Recreational angling is a socially and economically impor-
tant activity in Canada and a dominant use of its fish stocks in
inland waters. A longitudinal study of social, biological, and
economic trends highlights important interactions between
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Figure 1. (a) Number of active Canadian resident (light grey) and nonresident (dark grey) anglers (millions) from 1975 to 2010. (b) Mean age of resident
(light grey bars) and nonresident (dark grey bars) anglers; gender (% male) of resident (black line) and nonresident (hatched line) anglers from 1975 to
2010. (c) Total days fished by resident (light grey) and nonresident (dark grey) anglers from 1975 to 2010. (d) Catch per unit effort (number of fish per
day) by Canadian resident (black line), Canadian nonresident (black hatched line), and non-Canadian (light grey hatched line) anglers in Canada from
1990 to 2010.
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Figure 2. (a) Total catch of all fish species by Canadian residents (light
grey) and nonresidents (dark grey), (b) total harvest of all fish species,
and (c) fish released (% of catch) by Canadian residents (black line) and
nonresidents (hatch line) from 1975 to 2010. No data available for (a) and
(c) from 1975 to 1980.

these dynamics that may inform related environmental and
socioeconomic policy. Recreational angling in Canada has
certainly become less popular since 1985 (number of licensed
anglers declined 31%), though Canada’s population has grown
30% during this time period (Statistics Canada 2013). Further,
the mean age of licensed anglers has increased by nearly 10
years, indicating that decreased popularity is primarily due to
poor recruitment of young anglers. Recreational anglers are
also predominantly male in Canada, which is consistent with
the majority of documented recreational fisheries worldwide
(Aas 1996; Fedler and Ditton 2001; Freire et al. 2012). A lack
of female participation has been attributed to commitments to
children and family, perceptions of traditional gender roles, or
a general lack of experience (Anderson et al. 2004). Previous
studies have found that the most common reasons people cite
for not fishing are their health, a lack of time, cost, or regu-
lations (Aas 1996; Fedler and Ditton 2001). A “lack of time”
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Photo 2. Dolly Varden (Salvelinus malma) angled in British Columbia.
Photo Credit: Andrew Lotto.

may reflect that fishing is becoming less of a priority, especially
for young people. With the increasing popularity of technol-
ogy and social media, young people in particular are spending
more of their time interacting through virtual means, which has
resulted in a general lack of participation in outdoor activities
and an overall lack of connectivity to nature, a phenomenon
termed “nature deficit disorder” (Louv 2006, 2012; Pergrams
and Zaradic 2008). Additionally, though regulations are essen-
tial for the sustainable management and conservation of fish
populations, their relative degree of complexity may be deter-
ring people from participating (Lester et al. 2003; Arlinghaus
et al. 2008).

Along with participation, catch and harvest rates by recre-
ational anglers have also declined while CPUE has remained
static, suggesting that overall angling quality has remained
relatively consistent. This is surprising considering that fish-
ing quality has apparently declined in many inland waters (Post
et al. 2002; Cooke and Cowx 2004, 2006). Furthermore, many
fish populations have undergone recent declines due to habitat
loss and overexploitation by both commercial and recreational
fisheries in Canada (Christie 1974; Post et al. 2002; Lewin et al.
2006). This was not reflected in our nationwide angler CPUE;
however, the measure of effort here, number of days fished,
does not preclude the possibility that anglers are fishing longer
days to catch the same number of fish. Catch of target species is
also not considered, and abundance-related declines in fishing
success for some species or regions may be mediated by others.
Indeed, observed increases in catch and release rates since 1985
could reflect the fact that fewer target species or fish of harvest-
able size are being caught. However, catch-and-release angling
has been increasing in popularity in many developed countries,
which has been attributed to a combination of stricter harvest
regulations and voluntary release due to shifting conservation
ethics of anglers (Cowx 2002; Arlinghaus et al. 2007). Catch-
and-release angling is a conservation strategy that relies on the
assumption that released fish survive and have limited fitness
consequences (Wydoski 1977; Arlinghaus et al. 2007). The
large increase in catch-and-release activity in Canada highlights
the importance of exercising best angling practices to minimize
the impacts of this activity (see Cooke and Schramm 2007).
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Figure 3. Relationships between the number of licensed anglers and total fish catch (catch = -59.22 + 72.69 * number of
anglers) and harvest (harvest = —220.0 + 78.9 * number of anglers), as well as the total number of days fished and total fish
catch (catch = 33.4 + 4.0 * days fished) and harvest (harvest = -108.8 + 4.0 * days fished) including resident and nonresident
anglers in Canada from 1975 or 1985 to 2010.

Photo 3. Muskellunge (Esox masquinongy) angled in eastern Ontario. Photo credit: Sean Landsman.
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Figure 4. Catch (white) and harvest (grey) of selected species, including Trout and Charr, Walleye, Perch,
Bass, Northern Pike, Smelt, Salmon, Cod, Whitefish, and Muskellunge in Canada from 1985 to 2010. For
species groupings, see Table 1. No data available for Muskellunge in 1985.

Photo 4. Largemouth Bass (Micropterus salmoides) angled in eastern Ontario. Photo credit: Karen
Murchie.
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An examination of angler catch and harvest also provides
useful information for managing fisheries. It is a notable trend
that every species/group examined herein that has been sub-
jected to relatively high levels of harvest has exhibited some
decline in catch by recreational anglers since 1985, particularly
those fisheries with very high levels of harvest (i.e., Trout and
Charr, Smelt, Cod, Whitefish). In contrast, an increase in Bass
and Walleye catch over time corresponded with decreased har-
vest. It is uncertain whether increased release rates are due to
harvest regulations or conservation ethics of anglers, but catch-
and-release angling can be an effective conservation strategy
(Cooke and Schramm 2007), and healthy stocks are best main-
tained through well-regulated and closely monitored fisheries
(Pauly and Palomares 2005; Welcomme et al. 2010). However,
angler CPUE must be interpreted with caution when making
inferences about fish population dynamics, especially on a na-
tional scale. Anglers have a tendency to become more effective
over time and therefore catch rates may not reflect declines in
fish abundance (Post et al. 2002).

Recreational angling is also an economically important
activity in Canada and, over time, anglers have increased fish-
ing-related spending on an individual basis, likely due in part
to technological advancements in fishing gear and relative in-
creases in commodity prices, such as gasoline. However, be-
cause participation rates have declined since 1985, so have total
angler expenditures. This is particularly true for direct expendi-
tures, whereas related major purchases have remained relatively
static. The decline in direct expenditures has been primarily due
to resident anglers, whereas non-Canadians contribute an in-
creasingly higher proportion of angling-related revenue to Can-
ada’s economy. In addition, nonresident anglers actually harvest
a lower proportion of their catch and therefore may exert less
pressure on fish populations. Angling-related tourism is clearly
beneficial for Canada’s economy and may benefit from further
promotion.

In examining these long-term social, biological, and eco-
nomic dynamics in Canadian recreational fisheries concur-
rently, the utility is clear. They reveal patterns in important
metrics such as species-specific catch, fishing participation, and
angler expenditures, which could contribute to management of
natural resources and economies. For example, knowledge of
socially and economically important fish species may inform
habitat protection, stocking programs, and fishing regulations,
and drastic declines in catch of a popular species may indicate a
cause for concern. Similarly, knowledge of angling activity and
expenditures by specific demographics may inform promotional
strategies for increasing tourism-related economic growth. De-
spite the high social and economic importance of recreational
angling in many countries worldwide (Cowx 2002; McPhee et
al. 2002; Radford et al. 2007), few countries have an under-
standing of the complex biological, demographic, and economic
dynamics of their fisheries. The collection of such data will not
only benefit individual nations; it can support development of a
global framework for management of recreational fisheries (see
Cooke and Cowx 2004).
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Figure 5. (a) Major purchases wholly or partly related to angling by Cana-
dian resident (light grey) and nonresident (dark grey) anglers from 1975
to 2010, (b) expenditures directly related to angling by Canadian resident
(light grey) and nonresident (dark grey) anglers from 1975 to 2010, and
(c) Canadian dollars spent per angler by Canadian resident (light grey),
Canadian nonresident (dark grey), and non-Canadian (black) anglers from
1990 to 2010. All data in 2010 Canadian currency values.

Canada is a pioneer in its use of nationwide voluntary mail-
based angler surveys for collecting nationwide information on
the complex dynamics of its recreational fisheries, and much has
been learned along the way. Generally, important considerations
for angler surveys include survey frequency, numbers, delivery,
and design (questions), because every region has its own diverse
culture of recreational anglers that may have variable response
rates, reliability, and biases (Ditton and Hunt 2001; Fedler and
Ditton 2001). In Canadian recreational angler survey data, the
largest bias observed was a lack of data from nonresident an-
glers in Québec in 2005 and 2010 due to privacy laws enacted in
this jurisdiction. In attempting to collect data over large spatial
and temporal scales, such issues may be common. Fortunately,
nonresident anglers in Québec only represented 1.3% of anglers
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in Canada in the year 2000, so the dearth of this data likely re-
sulted in only a slight underestimation of participation, catch,
harvest, and economic contributions in those years.

Future applications of nationwide mail surveys should en-
sure that sample size is large enough to avoid nonresponse bias
(Armstrong and Overton 1977), and survey delivery methods
are an important consideration. For example, the demograph-
ics of respondents may be very different between mail and
electronic surveys because younger demographics tend to use
new technologies much more readily than older demographics
(Morris and Venkatesh 2006). By using solely mail surveys in
Canada, responses from younger demographics may have been
underrepresented. Another potential bias in angler surveys is
that anglers often overestimate their catch (Pitcher and Holling-
worth 2002) and therefore the number of fish caught in Canada
may have been overestimated using the above methods. For
future applications, the level of angler overestimation can be
quantified and a correction factor applied to the survey data
(see Connelly and Brown 1995; Connelly et al. 2000). An ex-
amination of Canadian angler survey data also identified some
potential metrics of interest. For example, future surveys could
aim to quantify finer scale angler effort and catch of actual tar-
get species to better assess angling quality. There is also great
potential for further analysis of the Canadian angler survey data
set, particularly on finer spatial scales. Hogg et al. (2010) exam-
ined these data to characterize Ontario’s recreational fisheries
in 2005, revealing regional patterns in angler effort, catch, and
harvest, which are helping guide fisheries management in that
province.

Nationwide angler surveys provided a high-level over-
view of the biological and socioeconomic dynamics of Cana-
dian recreational fisheries over a large temporal scale. These
include exploitation rates of specific fish species or groups, the
demographics and number of anglers, and their contributions
to the Canadian economy. By synthesizing data from typically
disparate disciplines, an important connection is formed be-
tween natural resources and their social and economic value.
Recreational angling is a highly popular activity worldwide; it
is of high social and economic importance and has the potential
to impact exploited fish populations. However, the biological
and socioeconomic dynamics of fisheries worldwide are poorly
understood (Food and Agriculture Organization of the United
Nations, Fisheries and Aquaculture Department 2012). Cana-
dian recreational angler surveys should serve as a model for
building a fisheries assessment framework that can be used to
guide national recreational fisheries management in the future.
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