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Abstract
Inland recreational fisheries provide numerous socio- economic benefits to fishers, 
families and communities. Recreationally harvested fish are also frequently consumed 
and may provide affordable and sustainable but undervalued contributions to human 
nutrition. Quantifying the degree to which recreationally harvested fish contribute to 
food security and subsistence is impeded by lack of data on harvest and consumption 
and by the difficulty in differentiating among recreational and subsistence fisheries. 
Recreational harvest records tend to be limited to wealthy, food- secure countries and 
well- monitored fisheries with clear regulations or permitting systems. These records 
often neglect components of recreational harvest among food- insecure fishers who 
are potentially more likely to have consumption as a motivation. Here, we highlight the 
‘fuzzy boundary’ that can exist between inland recreational and subsistence fisheries 
and argue that unreported consumption is likely to be a hidden contributor to food 
security in some populations. We draw on local case studies from around the world 
to highlight specific instances where recreationally harvested fish species contrib-
ute food and subsistence benefits to participating communities. We use these exam-
ples to highlight the diversity of ways that inland recreational fisheries contribute to 
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human nutrition, knowledge gaps in understanding recreational fishing for food, and 
consequences of not accounting for them as food fisheries in policy and management. 
The aim of this paper is to draw the attention of resource managers and policy makers, 
create greater social awareness of the importance of recreational fisheries and bring 
to light this hidden contribution of inland fisheries to nutrition and subsistence.

K E Y W O R D S
consumptive motivation, fish consumption, food security, freshwater, nutrition, recreational 
fishers

1  |  INTRODUC TION

Inland recreational fishing (i.e. that conducted in rivers, streams, 
lakes and other landlocked waters) is an important leisure activity 
worldwide, with established or potential social, economic and health 
benefits to participating communities (Funge- Smith et al., 2018; 
Parkkila et al., 2010). Motivations to engage in recreational fish-
ing, including leisure, challenge, enjoyment of nature and harvest 
of fish (Burkett & Winkler, 2019; Driver & Knopf, 1976; Finn & 
Loomis, 2001; Hunt et al., 2002; Ross & Loomis, 2001; Toivonen 
et al., 2004; see Fedler & Ditton, 1994 for a review), vary by coun-
try, basin, region and individual (Beardmore et al., 2011; Fedler & 
Ditton, 1994, 2001). In the context of general recreational motiva-
tions (Manfredo et al., 1996), the decision to harvest and consume 
recreational catch is multifaceted (Burger, 2002; Cooke et al., 2018; 
Hunt et al., 2007), and can be based on the palatability of species, 
tradition and culture, local rules and regulations, location, economic 
status of the fisher, desire to share with family and friends, and gen-
eral propensity to engage in voluntary catch- and- release (Arlinghaus 
et al., 2007; Cooke et al., 2016, 2018; Ditton & Sutton, 2004; Potts 
et al., 2019). In some cases, however, the retention of recreational 
catch is motivated by the need to fulfil or complement the nutri-
tional requirements of fishers and their families (Butler, 2019; Cooke 
et al., 2016, 2018; Embke et al., 2020; Macinko & Schumann, 2007; 
Potts et al., 2019; Quimby et al., 2020). This creates a ‘fuzzy bound-
ary’ between the recreational and subsistence inland fishery sectors 
that has not been yet well- quantified or addressed in the literature 
(FAO, 2012). In their 2018 paper, Cooke et al. considered intersec-
tions between recreational fisheries, food and nutrition in marine 
and inland recreational sectors couching their discussion within the 
broader literature on fisher motivation and consumptive orientation, 
alongside overviews of consumption trends across six continents. 
Here, we narrow the focus to inland fisheries and provide detailed 
descriptions of localized case studies that demonstrate the diverse 
ways that fuzzy boundaries manifest in inland fisheries around the 
world. These fisheries are particularly difficult to classify and man-
age sustainably (FAO, 2012) and put the vulnerable populations who 
depend on them more at risk. We further reinforce the awareness 
that stereotypes that separate recreational from subsistence fisher-
ies are not helpful for devising policy and management actions that 
seek to improve monitoring and sustainable harvest of this sector. 
By typifying the overlap between the sectors, we demonstrate 

that, when framed in a broader context, inland recreational fisher-
ies may be seen to provide an important, accessible and affordable 
contribution to human nutrition in some communities. We use our 
examples to highlight important knowledge gaps that exist even in 
the best- monitored recreational fisheries and the consequences of 
not managing these important fisheries as food fisheries. Moreover, 
in many developing country fisheries where general information on 
recreational fisheries is not available, economic benefits and liveli-
hood concerns are often the primary interests over the food and nu-
tritive benefits of the sector.
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1.1  |  Unpacking basic definitions

To explore the fuzzy boundary between recreational and subsist-
ence fisheries, we need to begin with clear definitions of each sector 
to illuminate their distinctiveness and to identify where they inter-
sect. Indeed, the wide variety of definitions of ‘recreational’ and 
‘subsistence’ fishing indicate the ambiguous distinction between 
the sectors. The Food and Agriculture Organization (FAO) of the 
United Nations defines recreational fisheries as ‘fishing of aquatic 
animals (mainly fish) that do not constitute the individual's primary re-
source to meet basic nutritional needs and are not generally sold or oth-
erwise traded on export, domestic or black markets’ (FAO, 2012, p. 2). 
This definition is intentionally flexible and inclusive of the diverse 
ways of engaging in recreational fisheries that fall on a continuum 
from purely recreational to subsistence. Taking the definition by 
FAO (2012) literally would mean that a person that depends on self- 
captured fish for the majority (>50%) of their animal protein and that 
would be unable to substitute this food by alternative sources would 
be considered a subsistence fisher. However, would we judge a per-
son that generates 49% of animal protein intake from self- caught 
fish as a ‘pure’ recreational fisher? Here, lies the boundary that we 
address. Also, alternative definitions distinguish more sharply be-
tween the two sectors, such as that proposed by the Mediterranean 
Advisory Council (MEDAC, 2016) that suggest recreational fisheries 
are separate from subsistence (Hyder et al., 2017).

Definitions of subsistence fishing are similarly diverse and 
equivocal. Berkes (1988), for instance, defined them as ‘local, non- 
commercial fisheries, oriented not primarily towards recreation but for 
the procurement of fish for consumption of the fishers, their families and 
community’ (p. 319). On the other hand, FAO (2012) differentiates 
recreational from subsistence fisheries by the characteristic of the 
‘individual’s primary resource’ (p. 2), meaning that if an individual has 
the monetary resources to substitute self- caught fish for other nu-
tritional sources, it is recreational, not subsistence. Other definitions 
generally proceed along these lines with language suggesting that 
subsistence is largely about food provisioning for direct consump-
tion, for survival, or to achieve food security. Therefore, the concept 
of subsistence fishing does not have a unique interpretation and var-
ies according to the region, case, and the local livelihood context 
(Schumann & Macinko, 2007). There is the unspoken tendency to as-
sociated subsistence fisheries with small- scale fisheries in low-  and 
middle- income countries. However, even cursory field observations 
in some recreational fisheries in high- income countries have identi-
fied a portion of fishers for which self- captured fish is of importance 
to nutrition. Therefore, the fuzzy boundary among subsistence and 
recreational fisheries also exists in wealthier countries.

The concept of food security is intricately connected to subsis-
tence; as highlighted by the 1996 World Food Summit statement that 
‘food security exists when all people, at all times, have physical, social, 
and economic access to sufficient, safe, and nutritious food that meets 
their dietary needs and food preferences for an active and healthy life’ 
(FAO, 1996, p. 1). This definition highlights the complex factors that 
contribute to food security (Ingram, 2020), emphasizes preference 

as a vital component and opens interpretation on the meaning of 
sufficient quantity and quality (Gibson, 2012). In this paper, we use 
the term ‘food security’ to encompass everything from starvation 
avoidance to obtaining high quality and preferred food items that 
improve nutrition and health. With this in mind, we suggest that the 
term ‘subsistence’ and by extension ‘subsistence fishing’ can apply 
to a wide variety of activities from fishing for imminent survival to 
fishing for dietary needs and preferences (Berkes, 1990; Branch 
et al., 2002). Macinko and Schumann (2007) outlined four distinct 
conceptualizations of subsistence fishing as (a) economic activities 
sustaining a basic level of livelihood, not profit, (b) economies based 
on sharing, not selling, (c) social and cultural institutions supported 
by non- market distribution and (d) culturally significant food produc-
ing activities. The first two definitions characterize subsistence in 
economic terms, while the latter two position subsistence within tra-
ditional or cultural values. In this paper, however, we conceptualize 
subsistence fishing from an economic rather than cultural perspec-
tive. We recommend that future work could consider this topic from 
a cultural perspective that includes a rights and freedoms focus as 
well as exploring the mixed economies of traditional foods.

1.2  |  The fuzzy boundary

Although there are cases where a given fishery falls neatly within the 
recreational or subsistence definitions, the boundary is not always 
clear. Examples include fisheries in some low-  and middle- income 
countries (Butler, 2019; Potts et al., 2019), low- income fishers in 
both urban and rural areas of high- income countries (Burger, 2002; 
Burger et al., 1999; Dickinson et al., 2015), and immigrant fishers 
that carry cultural practices from their countries of origin and may 
be lower income than national resident people (Quimby et al., 2020). 
In these communities, fishers may rely on recreational fisheries to 
enhance their economic well- being, reduce their reliance on the cash 
economy (Dickinson et al., 2015; Glass et al., 1990) and contribute to 
their nutritional security (Cooke et al., 2018). Divisions between rec-
reational and subsistence are further muddied because people who 
fish for sustenance often target similar species and have overlapping 
motivations with people who fish purely ‘for fun’ with no or limited 
interest in fish consumption (Butler, 2019; Cooke et al., 2016, 2018; 
Glass et al., 1990). For example, recreational fishers may be as moti-
vated by being in nature and connecting with others while fishing as 
they are to contribute to their own nutritional security (Butler, 2019; 
Dickinson et al., 2015). Conversely, some fishers might retain catch 
for legal reasons that have nothing to do with subsistence or food 
security (Arlinghaus et al., 2007). In addition, comparable gear types 
are used in both recreational and subsistence sectors, and some gear 
types (e.g. spears, arrows, gillnets) make harvest and consumption 
the norm (see Cooke et al., 2018 for further details on gear types).

We suggest that, when examined in detail, the fuzzy bound-
ary between recreational and subsistence fisheries is common in 
inland systems and that the degree to which those recreation-
ally harvested fish are consumed for food security or nutritional 
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supplementation purposes is likely to be much higher than is cur-
rently understood (Cooke et al., 2018). Quantifying how much rec-
reational harvest contributes to consumption on a global scale is 
impeded by lack of data on harvest and consumption rates and by 
poor definitions as outlined above. In many regions, inland fish-
eries tend to be spatially dispersed and largely unmanaged and/
or unregulated, and most jurisdictions fail to monitor even basic 
characteristics of the recreational sector (Arlinghaus et al., 2019; 
Cooke et al., 2016; Post et al., 2002). The recreational sector of 
low-  and middle- income countries’ fisheries is sometimes entirely 
unrecorded and lacking in any licensing or registration system 
(Bower et al., 2020). Reliable records and regulations tend to be 
limited to wealthier countries with longer histories of recreational 
fishing and adequate human and economic resources for data 
management (Arlinghaus et al., 2021). However, even in higher 
income countries, assessments of consumption omit harvest that 
occurs under informal circumstances or in regions with insuffi-
cient reporting protocols. Similar to commercial fisheries, where 
illegal, unreported and unregulated fishing is common, there is 
also significant underreporting in much more numerous and diffi-
cult to quantify global recreational fisheries. It is in these informal, 
unrecorded and unreported fisheries where the fuzzy boundary is 
likely to be most common. Although confirmation of our suppo-
sitions is challenged by lack of available data, this topic warrants 
investigation to understand how best to evaluate, manage and di-
rect policy to support these fisheries.

While examining fuzzy boundaries is relevant for both inland 
and marine fisheries, we focus on the inland sector for several rea-
sons. First, inland recreational and subsistence fisheries tend to be 
informal and less reliant on established infrastructures or networks 
and are thus less monitored compared to the marine sector (Cooke 
et al., 2016). Second, inland recreational fisheries occur on a wide 
range of water bodies and are accessible across diverse spectra of 
age, ability, socioeconomic status, ethnicity and gender (Hunt & 
Ditton, 2002; Hutt & Neal, 2010), making them likely to exemplify 
the fuzzy boundary. Finally, inland recreational fisheries are dispro-
portionately threatened by climate change, catchment disturbances 
and other non- fishing- related changes (Nyboer et al., 2021), mak-
ing it essential to recognize the services that they provide and to 
account for consumption- oriented recreational harvest in manage-
ment. Greater awareness of these issues can motivate shifts in en-
vironmental protection and natural resource management policies.

To draw attention to the fuzzy boundary that can exist between 
inland recreational and subsistence fishing, we use localized case 
studies. These case studies illustrate diverse and specific instances 
from around the globe where recreationally harvested inland fish are 
captured and consumed for subsistence and food security purposes. 
They discuss knowledge gaps that exist on the contributions of 
these fisheries to consumption and nutrition and the implications of 
such to sustainable management. In keeping with our economic con-
ceptualization of subsistence, our exploration of the fuzzy boundary 
does not consider fisheries rooted in cultural, religious or spiritual 
practice, such as many Indigenous fisheries. Although Indigenous 

fisheries may at times be motivated by subsistence, conflating 
Indigenous fishing practices with recreational fishing is inappropri-
ate (Castañeda et al., 2020; Shamsi et al., 2020). Therefore, while 
we acknowledge the importance of these fisheries, we do not draw 
them into our discussion.

We hope that by describing and typifying the fuzzy boundary we 
can highlight the importance of inland recreational fishing for subsis-
tence and food security and provide insight into how to best direct 
policy to assess, monitor and manage these fisheries. We encour-
age that the old paradigm of recreational fishing considered as only 
for pleasure (e.g. Pitcher & Hollingworth, 2002) be expanded to a 
broader concept that includes food objectives as is common in low-  
and middle- income countries but is also evident in some high- income 
countries. We aim to reinforce the awareness that such stereotypes 
must be questioned when devising policy and management actions 
that seek to improve sustainability of the inland fishery sector.

2  |  FUZZ Y BOUNDARY C A SE STUDIES

Below, we describe six case studies from around the globe that 
demonstrate the existence or emergence of the fuzzy boundary be-
tween recreation and subsistence in inland fisheries. Each case study 
describes the target species, gears used and human community in-
volved; each provides information on how the fishery operates and 
on the social, economic and political contexts under which the fisher-
ies emerged. Details of case studies are summarized in Table 1, by 
drawing on case studies from countries across a range of social and 
economic development, we demonstrate that recreational fisheries 
contribute to subsistence and food security in diverse contexts and 
thus that the fuzzy boundary is present regardless of economic status.

2.1  |  Recreational catfish trotline fisheries 
contribute to food security creating a fuzzy boundary 
for rural communities in Virginia, United States of 
America (USA)

In the United States, there is a subculture of recreational fishers who 
target catfish (large- bodied Ictalurid species such as channel catfish 
(Ictalurus punctatus, Ictaluridae) and blue catfish (Ictalurus furcatus, 
Ictaluridae) using trotlines (i.e. baited hooks attached to droplines 
or ‘trots’, clipped at intervals to a heavy mainline laid horizontally 
in the water column; Table 1; Figure 1). Recreational trotline fishers 
are predominantly male, rural and harvest- oriented (Quinn, 1993; 
Reitz & Travnichek, 2004). They have strong connections to out-
door lifestyles where fishing is one of several subsistence activities 
conducted within the household, along with hunting, gathering and 
preserving food (Quinn, 1993; Wilde & Ditton, 1999). Because many 
trotline fishers operate casually, they tend to be poorly represented 
in fisheries management processes and estimates of numbers of par-
ticipants in the fishery and harvest rates across the United States are 
largely unknown.
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Dickinson et al. (2015) surveyed the habits, motivations and 
opinions of trotline fishers on the New River, Virginia, and found 
that although fishers were driven by both catch- related and non- 
catch- related factors, sustenance was a key driver for this fishery. 
Trotline fishers reported eating up to 125 catfish meals per year 
and were unaware of any size or bag limits on consumption of these 
fish (Dickinson et al., 2015). Harvest for consumption was the most 
common motivation stated by trotline fishers; however, many of 
the same fishers were equally motivated by the thrill of the catch 
(Dickinson et al., 2015) indicating that the sport aspect of fishing 
is likely to maintain fishers’ interest in fishing for food provisioning. 
The boundary between subsistence and recreation is blurred in rural 
communities such as these, and this fishery can neither be classified 
as strictly a recreational fishery nor a subsistence fishery (Wilde & 
Ditton, 1999).

It is important to note this fuzzy boundary in a management con-
text that treats these subsistence- oriented fisheries as primarily rec-
reational. The New River trotline fishery is marginalized, and fewer 
people engage in this fishery now compared to several years ago 
(Dickinson et al., 2015). Given limited resources, management does 
not prioritize monitoring or regulating this fishery; consequently, 
most of the trotline fishers had a limited understanding of current 
regulations and consumption advisories, which is troubling as some 
trotline fishers ate New River fish in excess of the recommended 
limits (Dickinson et al., 2015). The fishery is currently governed by 
recreational fishing policies but a reframed focus on sustenance may 
be more appropriate.

2.2  |  New management approaches are required to 
accommodate fuzzy boundary fishers in South Africa

Recreational fishing in southern Africa's inland waters normally 
conjures images of high- value foreign tourist fisheries in wilder-
ness areas. However, some countries (e.g. South Africa, Zimbabwe) 

have large local recreational fisheries that incorporate a subsistence 
element and compete with the subsistence fisheries sector for re-
sources (Britz et al., 2015; Walsh & Williams, 1993). A recent survey 
of South Africa’s angling sector found that of the country’s ~750,000 
recreational fishers, at least 25% were from the low-  or low- middle 
income brackets, and that of the ~4000 tonnes of inland fish har-
vested annually (Appendix A), most (72%) were eaten (W. Potts, 
unpublished). Additionally, estimates of numbers of low- income fish-
ers, harvest and consumption rates are likely to be higher than re-
ported as the survey was predominantly conducted online and filled 
out by respondents from high- income brackets (Potts et al., 2022).

The evolution of the recreational and subsistence sectors in 
South Africa plays a role in the fuzziness of the boundary between 
these sectors. Local recreational fishers emerged from a growing 
middle- class as the economy developed. However, fishing simul-
taneously became important as an adaptive livelihood strategy as 
the traditional means of food production (i.e. livestock, crop pro-
duction) became insufficient to support growing populations (Britz 
et al., 2015). Subsistence fishing in most of South Africa is not rooted 
in Indigenous fishing traditions (except for some communities such 
as the Thonga people in Maputaland), and at first these subsistence 
fishers used gillnets and traps. However, because these gears are 
illegal in most of South Africa’s inland systems, subsistence fishers 
have had to rely on recreational fishing techniques (e.g. rod and 
reel) to catch fish for food (Table 1, Figure 2) (Britz et al., 2015). 
Participation in angling by poor fishers has in many cases evolved 
into recreational fishing (Britz et al., 2015). Consequently, there is a 
continuum of recreational fishers ranging from low- income individu-
als who rely heavily on their catch for food to the middle-  and upper-  
income individuals who release all or most of their catch. Between 
these extremes is a fuzzy boundary where it may be difficult to clas-
sify an individual as a recreational or a subsistence fisher.

South Africa's national inland capture fisheries policy is near-
ing promulgation. A central tenet will be equitable access to inland 

F I G U R E  1  Illustration of a fisher using a trotline to capture 
catfish in the New River, Virginia, USA Illustration by Lakshita Dey.

F I G U R E  2  Illustration of recreational/subsistence fishers using 
rod and reel at the Makuleke Dam, South Africa. Illustration by 
Lakshita Dey.
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resources to those marginalized from customary resource access 
during the Apartheid and Colonial era. The policy also calls for cat-
egorization of participants into sectors (i.e. small- scale, traditional 
and recreational) and implementing a permit system. Given that 
the criteria for categorization of individuals into the small- scale 
and traditional sectors will be complex, it is highly likely that many 
subsistence- oriented individuals will be categorized as recreational 
fishers by default (see Sowman & Sunde, 2021). There have been 
increasing tensions between the growing subsistence sector and 
recreational fisheries in South Africa (Britz et al., 2015). While this 
has been attributed to a lack of policy, it can also be ascribed to the 
increasing reliance on fish resources to meet the nutritional needs of 
the families of subsistence fishers and increasing numbers of poor 
recreational fishers. While the promulgation of the new inland fish-
eries policy and division of the angling population into sectors may 
alleviate some tension, the likely increase in the ambiguity of what 
constitutes a recreational fisher may lead to inter-  and intra- sectoral 
tensions and may warrant close monitoring.

2.3  |  Inequalities in China’s rapidly growing 
recreational sector signal an emerging fuzzy boundary

Traditionally, inland fisheries in Asia are small scale and subsistence- 
oriented with little large- scale commercial fishing, except perhaps 
in China (Funge- Smith et al., 2018; Funge- Smith & Bennett, 2019). 
Only recently has recreational fishing become prominent in some 
Asian countries, with the industry growing rapidly as wealth and 
leisure time increase (Cooke et al., 2016). The recreational fishery 
sector in China typifies this transition, with a major shift away from 
traditional capture fisheries because of dwindling fish stocks in 
natural waters (Kang et al., 2017; Zhao et al., 2015) towards a more 
recreation- oriented inland sector (Zhang et al., 2020). Over the 
past two decades, harvest rates from inland waters declined from 
around 2.2 million tonnes in 1998 to around 1.9 million tonnes in 
2019 (Hu et al., 2021). However, the contribution of recreational an-
gling to this catch is unknown despite the rapid growth of this sector 
(Hu et al., 2021), and continues to be excluded from management 
considerations (Zhang et al., 2020). Today, estimates suggest that 
there are between 90 million (Arlinghaus et al., 2019) and 220 mil-
lion (China Society of Fisheries, 2018) recreational fishers in China, 
however, the term ‘recreational fishing’ encompasses a variety of ac-
tivities including fishing, aquaculture, shell and algae collection, and 
fish viewing. Nevertheless, much emphasis is placed on harvesting 
and consuming recreationally caught fish (Chen & Zhou, 2021; Yang 
et al., 2017), so the sector also supports the nutritional needs of the 
country. Although no data are available on the volume of fish con-
sumed, the economic value of recreational fisheries is estimated to 
be ~13.5 billion USD, accounting for 3.7% of the total fishery value 
in 2019, including marine, inland and aquaculture (Hu et al., 2021) 
(Table 1).

These statistics suggest that recreational fisheries are an import-
ant activity in China. However, growth of the industry is currently 

more prominent in the wealthier eastern and southern provinces of 
Shandong, Hubei and Guangdong (Ding et al., 2021). In those prov-
inces, the government has provided guidance on promoting sustain-
able recreational fishing (Ying, 2014) and is planning to build leisure 
infrastructure (e.g. piers, boat sheds) to facilitate the development 
of the industry (Huang & Tang, 2019; Zhang, 2015). In addition, 
there are plans to re- allocate large open waters into ‘fishing fields’ 
(Figure 3), where a key goal is to provide a source of food and rec-
reation to local people (Ying, 2014). These developments are con-
centrated and monitored in some regions more than in others, and 
western provinces with lower economic development and higher re-
liance on these resources for food security have not kept pace. Such 
inequalities exacerbate the problem of evaluating the contribution 
of recreational fisheries to food security or understanding boundar-
ies between recreational and subsistence fishing (Ding et al., 2021), 
especially for regions that are likely to use inland waters recreation-
ally to contribute to nutritional requirements of households.

2.4  |  Diverse recreational fishing attitudes in 
Europe exemplify the complexities underlying fuzzy 
boundaries in the inland fisheries of Germany and the 
Czech Republic

Recreational fishing is a common pastime across much of Europe, 
but attitudes towards harvest and consumption vary among coun-
tries and communities (Arlinghaus et al., 2021; Cooke et al., 2018). 
In Germany, for example, recreational fishing developed as a lei-
sure activity for the working class and prominently after the two 
world wars. Consumption and generation of fish for food has thus 
always been a key motivation for German recreational fishers and 
remains one of the few accepted reasons to engage in recrea-
tional fishing in the country (Arlinghaus, 2007; Ferter et al., 2020). 
Recreational fishers are prolific, landing ~45,000 tonnes of fish per 
year (Arlinghaus, 2004) outweighing commercial inland yield, which 
is ~3,000 tonnes per year. In Germany, voluntary catch- and- release 
happens but is often only practiced if fish are unpalatable or un-
dersized (Jendrusch & Arlinghaus, 2005) or by highly specialized 
anglers; fishes traditionally judged as having high culinary value in-
clude zander (Sander lucioperca, Percidae), pike (Esox lucius, Esocidae) 
and eel (Anguilla Anguilla, Anguillidae), while bony cyprinids such as 
roach (Rutilus rutilus, Cyprinidae), bream (Abramis brama, Cyprinidae) 
or common carp (Cyprinus carpio, Cyprinidae) and in some regions 
also pike, are regularly released at high fractions (Arlinghaus, 2007; 
Arlinghaus et al., 2015, 2021; Arlinghaus & Mehner, 2004; 
Beardmore et al., 2011). Nevertheless, the debate over whether it 
is ethical to engage in voluntary catch- and- release is heated in both 
political and social spheres (Riepe & Arlinghaus, 2014).

In the Czech Republic, voluntary catch- and- release and fishing 
for consumption are both common and depend entirely on the fish-
ers’ preferences so long as harvest rates fall within allowed limits. 
Recreational fishers in the Czech Republic harvest 2,781 tonnes of 
inland fish annually (Lyach & Čech, 2018), and preferred species for 
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consumption include zander, pike, catfish (Silurus glanis, Siluridae) 
and common carp (Horký, 2016). Anglers require licenses, and there 
are strictly enforced size and bag limits for all species. Reporting 
protocols are willingly complied with by most fishers (Horký, 2016).

In both nations, nuances in attitudes towards certain species 
can fuel conflicts between more release- oriented recreational an-
glers and more subsistence- oriented fishers, highlighting how the 
fuzzy boundary has emerged in Europe. In Germany, one species 
group that causes these conflicts is cyprinids. These fishes, espe-
cially bream and roach, tend to be abundant in eutrophic waters 
and can offer high catch rates for fisheries. Given that they were 

traditionally perceived to be of low culinary value, overabundant 
cyprinids were targeted during the 1970s and 1980s primarily for 
fishing club competitions that involved catching high quantities of 
fish and then releasing them. Although this practice was eventually 
banned for animal welfare reasons, the competitions have continued 
under the banner of ‘management fishing’ (Meinelt et al., 2008), with 
the fish typically removed after the catch to be fed to animals or 
dispatched. More recently, due to reduced nutrient inputs through 
improved water purification the standing stock of cyprinids has de-
clined in many lakes and rivers affecting the quality of fishing com-
petitions. Managers began to stock cyprinids in lakes to maintain 

TA B L E  1  Case studies ‘at a glance’. Key features of the case studies including: (i) the scale of the fisheries (country, state/territory, basin); 
(ii) species/taxa of interest, (iii) features of these species and (iv) fishing gear used

Case study Scale Target species in case study Description of species Techniques

USA State (Virginia) • channel catfish (Ictalurus punctatus, 
Ictaluridae)

• blue catfish (Ictalurus furcatus, 
Ictaluridae)

Large- bodied catfish species; 
some introduced

Trotlines

South Africa Country • common carp (Cyprinus carpio, 
Cyprinidae)

• brown trout (Salmo trutta, Salmonidae)
• rainbow trout (Oncorhynchus mykiss, 

Salmonidae)
• smallmouth bass (Micropterus dolomieu, 

Centrarchidae)
• spotted bass (Micropterus punctulatus, 

Centrarchidae)
• largemouth bass (Micropterus salmoides, 

Centrarchidae)

Variety of mid- sized introduced 
species

Shore fishing; 
handlines; 
homemade 
rod and line; 
rod and reel; 
bait angling; 
artificial 
lure angling; 
spearfishing

China Country • common carp
• black carp (Mylopharyngodon piceus, 

Cyprinidae)
• crucian carp (Carassius carassius, 

Cyprinidae)
• black bream (Megalobrama 

amblycephala, Cyprinidae)
• goldfish (Carassius auratus, Cyprinidae)
• silver carp (Hypophthalmichthys molitrix, 

Cyprinidae)

Fish species differ by region, 
dependent on economic 
conditions and available 
aquatic resources. Cyprinids 
are the major freshwater 
species targeted, mainly in 
ponds, reservoirs and lakes. 
Little fishing in large rivers, 
although fishing in cages is 
prominent. Also includes 
mollusk and algal collection

Rod and line; bow 
and arrow; 
nets; traps

Germany / Czech 
Republic

Two countries • zander (Sander lucioperca, Percidae)
• eel (Anguilla Anguilla, Anguillidae)
• roach (Rutilus rutilus, Cyprinidae)
• bream (Abramis brama, Cyprinidae)
• pike (Esox Lucius, Esocidae)
• catfish (Silurus glanis, Siluridae)
• common carp

Variety of piscivorous and non- 
piscivorous species; some 
introduced (mainly common 
carp)

Shore and boat 
fishing; rod 
and reel 
fishing

Argentina Basin
(Parana River 

basin)

• catfish (Parapimelodus valenciennis; 
Pimelodus maculatus; Pimelodus albicans)

• tetra (Astyanax spp.)
• boga (Megaleporinus obtusidens, 

Anostomidae)
• trahira (Hoplias malabaricus, 

Erythrinidae)
• pati (Luciopimelodus pati, Pimelodidae)

Indiscriminately targeted; species 
that range in body size and 
value

Shore fishing; 
simple, 
homemade 
rods; live bait; 
multiple poles

Australia Territory 
(Northern 
Territory)

• barramundi (Lates calcarifer, Latidae) Large- bodied diadromous 
predator

Shore fishing; 
boat fishing; 
Rod and reel
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appropriate fishing successes for competitions. However, selected 
recreational fisher groups, particularly immigrants from Eastern 
Europe or Russia, consider cyprinids to be excellent food and re-
move these species intensively from local lakes and rivers (Figure 4). 
These groups’ motivation is primarily subsistence, often salting 
and drying the fish and sharing them in extended family networks. 
Although their harvesting behaviour is fully in line with Germany’s 
Animal Welfare Law, conflict has arisen among the immigrant and 
club recreational fisher who desire abundant cyprinids to fuel com-
petitions (Meinelt et al., 2008).

Similar tensions exist in the Czech Republic. Czech rivers and res-
ervoirs are primarily recreational destinations where fishers come to 
rest and relax with their families and fish for fun. However, numer-
ous groups of people use these reservoirs to harvest fish for profit. 
While purely recreational fishers generally respect fishing rules and 

restrictions, non- resident fishers often exceed quotas (Lyach, 2021). 
Despite attempts at regulation and control, fishing for illegal consump-
tion and profit still exists (Vehanen et al., 2020). Immigrant fishers in 
the Czech Republic do not conform with local norms of catch- and- 
release fishing and intensively harvest fish (Lyach & Čech, 2018). Both 
the German and Czech cases exemplify the fuzzy boundary between 
recreation and consumption, and illustrate how conflicts can arise when 
fishing regulations, motivations to fish, ethical considerations and eval-
uations of palatability are at odds among different communities (i.e. 
resident vs. immigrant fishers) who use and access the same resource 
base. Such situations necessitate agreement- building and negotiation 
among user groups and improved communication between resource 
users and managers. Similar developments have been reported from 
other European areas, for example from United Kingdom (UK) stillwater 
fisheries (Booth, 2015).

2.5  |  Fuzzy boundaries do not create conflict in the 
fisheries of the Paranà River, Argentina

In Argentina, recreational fishers outnumber artisanal fishers. The 
recreational fisheries of the Paranà River extend throughout the 
entire Paranà basin and, although the recreational fisheries in this 
region have never been adequately evaluated, fishers can be broadly 
categorized into those who engage in ‘typical’ recreational angling 
motivated by leisure or competition and those who fish primarily for 
consumptive purposes. Despite some efforts to characterize rec-
reational fisher demographics (e.g. Baigún, 2003; Iwaszkiw, 2001; 
Vigliano et al., 2010), the diffuse and informal consumption- oriented 
group has received little attention.

Unlike the leisure- oriented recreational fisheries geared towards 
specific target species, the informal consumption- oriented group is 

F I G U R E  3  Illustration of a typical fishing field serving for both 
aquaculture and recreational fishing purposes in southern China. 
Illustration by Lakshita Dey.

F I G U R E  4  Illustration of a group of subsistence- oriented 
migrant recreational fishers harvesting cyprinids along an urban 
river in Germany. Illustration by Lakshita Dey.

F I G U R E  5  Illustration of recreational/subsistence fishers 
carrying their catch along the Paranà River, Argentina. Illustration 
by Lakshita Dey.
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less regulated because it primarily targets smaller species that are 
not incorporated in the regulations or are not targeted by sport or 
artisanal fisheries (Figure 5). Furthermore, management agencies do 
not consider that this type of fishing merits regulation because it 
is not based on species of high commercial value or social impor-
tance. Because the aim of these fisheries is to supplement the nu-
trition of local people, the preferences of this group are much less 
selective. These fishers take advantage of the high species richness 
of the basin (López et al., 2008), including species of low commer-
cial value (e.g. catfish species such as Parapimelodus valenciennis, 
Pimelodidae; Pimelodus maculatus, Pimelodidae; and Pimelodus 
albicans, Pimelodidae) (Figure 5), species that only have value as 
bait (e.g. tetras, Astyanax spp.), and occasionally species with high 
value for commercial and recreational fisheries (e.g. large- bodied 
fishes such as boga (Megaleporinus obtusidens, Anostomidae), tra-
hira (Hoplias malabaricus, Erythrinidae) and pati (Luciopimelodus pati, 
Pimelodidae). Consumption- oriented recreational fishers prefer 
close and easy access to the river and fish exclusively from the shore 
using simple rods, which may be just a pole and line with live bait. 
A distinctive characteristic of this type of fishing is the use of more 
than one fishing pole and line (Table 1, Figure 6).

These fishers are generally unlicensed, and numbers increase 
notably on weekends with densities of 50 to 300 fishers per kilo-
metre of coastline (C. Baigún, unpublished). Estimates suggest that 
informal, consumption- oriented recreational fishing in the Paranà 
corridor could extract about 7,500 tonnes of fish per year and gen-
erate an annual per capita consumption of 2.24 kg (C. Baigún, un-
published), representing 35– 45% of the export fishery of Prochilodus 
lineatus, Prochilodontidae (Baigún et al., 2013). Such estimates high-
light the potential importance of the fuzzy boundary in Argentinian 
inland fisheries. Despite their magnitude, Paraná's consumption- 
oriented recreational fisheries are not in conflict with other types 
of fisheries, primarily because they target distinct species, operate 
in different sites and use only simple rods or hand lines, setting them 
apart from leisure- oriented recreational fishers and artisanal fishers.

The lack of information available on subsistence- oriented fisher-
ies is consistent with the lack of importance that management agen-
cies assign to them. Recreational fishing is mistakenly considered an 

activity that is practiced only for pleasure, ignoring that it can also 
represent a livelihood for people and a valuable food supplement. 
This inadequate vision is not only a weakness of fishery manage-
ment agencies but also of the scientific sector in evaluating the true 
impact of this fishery considering its social and fishing value as it 
is based on species that are not included in the fishing regulations.

2.6  |  Remote community and travelling fishers 
in the Northern Territory of Australia embody a 
fuzzy boundary

The remote tropical region of the Northern Territory (NT) in 
Australia has a long history of participation in recreational fishing 
and a high participation rate with 32% of the population engaged 
in recreational fishing, and 19% of this happening in inland systems 
(Matthews et al., 2019). Long travel distances to these remote areas 
provide important context for this case study. Food prices are ~ 60% 
higher in remote communities than the NT capital city of Darwin 
(Ferguson et al., 2016), and perishable foods are often in poor condi-
tion by the time they arrive in markets (Dietitians Australia, 2020). 
Consequently, remote communities have higher rates of food sup-
plementation by wild harvest, especially for lower- income residents 
and remote area fishers. However, harvest and consumption rates 
are unknown for most of the ~20 recreationally harvested inland fish 
species in the NT (Jackson et al., 2014), and few studies document 
subsistence- oriented harvest. However, the diadromous barramundi 
(Lates calcarifer, Latidae), a charismatic species that is highly sought 
by recreational fishers, has received some attention in fisheries as-
sessments and regional surveys (Table 1). Routine catch assessments 
of barramundi (Matthews et al., 2019) and surveys of aquatic fauna 
harvested by recreational fishers and Indigenous households (Henry 
& Lyle, 2003; Jackson et al., 2012, 2014) have provided reliable 
sources of information.

These datasets highlight four distinct but spatially connected 
fishing groups including resident recreational fishers, tourist sport 
fishers (West et al., 2012), ‘grey nomads’ (elderly Australians liv-
ing cheaply by travelling and camping around the country) (Onyx 
& Leonard, 2005, 2007), and remote Indigenous communities 
(Jackson et al., 2014). To varying extents, these groups embody 
the fuzzy boundary between leisure-  and subsistence- oriented 
recreational fishing in NT. For example, grey nomads, who cur-
rently comprise >2% of Australians (Cridland, 2008), are known 
to supplement their food with recreational fishing (Onyx & 
Leonard, 2005, 2007) and recreational harvest of barramundi is 
key to this community’s intake of fresh food. Although grey no-
mads’ annual barramundi harvest is smaller (24 tonnes) than resi-
dent recreational fishers (96 tonnes) and tourist sport fishers (66t) 
(West et al., 2012), this group tends to have higher consumption 
rates than the other fishers, especially those with tight budgets and 
those who stay in remote areas for long periods (Cridland, 2008). 
The value of barramundi recreational harvest is estimated at 
7.4 M AUD per annum based on a retail price of 40 AUD per kg 

F I G U R E  6  Illustration of an Australian Indigenous youth fishing 
for Barramundi from a river in the Northern Territory, Australia. 
Illustration by Lakshita Dey.
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(O’Brien, 2018) highlighting the significant economic function of 
this harvest. Recreational fish harvesting and sharing is also of 
social importance to grey nomad lifestyles (Cridland, 2008). Fish 
thus provide an affordable, healthy source of food for this groups, 
and simultaneously contribute benefits for mental and physical 
health. However, we acknowledge that this group’s consumption 
is likely to fall closer to the ‘preference’ rather than the ‘require-
ment’ end of the subsistence/food security spectrum described in 
the Introduction.

The Indigenous population of the NT comprises 30% of inhab-
itants (West et al., 2012). Indigenous fishers were included in the 
above- mentioned recreational fishing surveys (Henry & Lyle, 2003; 
Jackson et al., 2012, 2014) and are known to catch and consume 
Barramundi for subsistence purposes. However, Indigenous com-
munities’ constitutional rights to access fish and their cultural and 
historical connections to fishing (Palmer, 2004) mean that many of 
their fishing activities cannot be considered ‘recreational’ (Shamsi 
et al., 2020), and thus do not exemplify the fuzzy boundary dis-
cussed in this paper. Nevertheless, discussions with a fisheries 
manager of Indigenous heritage from NT (Dr. Thor Saunders) and a 
Barkindji Traditional Owner (via Sarah Martin, pers. comm.) revealed 
that many individuals of Indigenous heritage in NT engage in recre-
ational fishing that is not connected to traditional or cultural harvest 
(Figure 6). While such distinctions add a layer of complexity (and may 
even highlight a second fuzzy boundary), ignoring the contributions 
of this demographic to recreational harvest and consumption may 
overlook a critical part of the overall picture (Thor Saunders, pers. 
comm.). Recreational participation by the Indigenous population is 
expected to be higher than the 32% NT average (Thor Saunders, 
pers. comm.; Jackson et al., 2012). Household surveys undertaken 
on the remote Daly River catchment estimate that the total annual 
value of inland fish harvested in NT remote communities would total 
7.3 M AUD per annum (Jackson et al., 2014). However, it is import-
ant to recognize that economic costs are more complex than just 
the commercial value. Fish provide affordable, healthy food that may 
otherwise be inaccessible to remote communities and provide a rec-
reational activity with benefits to mental and physical health (Sarah 
Martin, pers. comm.).

Regional, social and climatic differences mean that this case 
study cannot be extrapolated across the whole of Australia. For ex-
ample, Australia has an overall inland recreational participation rate 
of 19% although higher in regional areas (Henry & Lyle, 2003); and 
tourist populations and participation rates vary spatially. Despite 
this, it is worth considering that the NT constitutes only about 1% 
of the Australian population (25,750,000 in 2021; www.abs.gov.
au/stati stics/) suggesting that value of the subsistence recreational 
inland fish harvest would be much higher than estimated above. 
These components of subsistence recreational harvest by grey no-
mads and other remote community recreational fishers (e.g. some 
Indigenous community members) are likely to be underestimates 
given that many species apart from barramundi are harvested but 
not recorded. The lack of valuation of harvest and consumption of 

Australian recreational fisheries diminishes their worth and lessens 
attention to policies impacting their management. This impacts sub-
sistence fishers, who are often in low- income or remote communi-
ties. Including the economic evaluation of subsistence harvest for 
all species in all Australian regional recreational fishery assessments 
would reveal considerable additional value within the Australian 
economy (e.g. Zander et al., 2013).

3  |  DISCUSSION

Many practitioners and managers are aware of the diversity of par-
ticipant motivations and overlapping sub- cultures within and among 
inland fishery sectors, as exemplified in the deliberately ambiguous 
UN definitions of recreational and subsistence fisheries. This paper 
contributes to understanding and typifying the inherently fuzzy 
boundary that exists between recreational and subsistence fisher-
ies and highlights the hidden contributions of inland fish to global 
food security and subsistence. The concept of a fuzzy boundary 
is evident in the case studies we presented, highlighting the vast 
under- reporting of inland recreational harvest consumption across 
the globe. Although in some instances empirical data were lacking, 
the case studies reveal several gaps in our understanding of the 
contribution of inland recreational fisheries to subsistence and food 
security. In addition, this paper further highlights both the congru-
ence and the heterogeneity that exists within the recreational fish-
ing community (Figure 7) (Aas & Ditton, 1998; Beardmore, 2013). An 
individual fisher's orientation towards harvest may vary depending 
on the target species, where and when the fisher is operating, and 
among regions, their socio- economic status and cultural heritage. 

F I G U R E  7  Illustration of an ‘idealized landscape’ incorporating 
all the case studies in one image. This illustration highlights the 
similarities among subsistence- oriented recreational fishers 
around the world in terms of consumptive motivation, but similarly 
emphasizes the heterogeneity in technique, locale and context. 
Illustration by Lakshita Dey.

http://www.abs.gov.au/statistics/
http://www.abs.gov.au/statistics/
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Documenting these patterns can be useful for generating better 
estimates of fish consumption and fully understanding this fuzzy 
boundary.

The case studies collectively demonstrate important gaps that 
exist in both understudied and well- monitored recreational fisher-
ies. Common information gaps among case studies included lack of 
data on numbers of participants, biomass of fish harvested and con-
sumed, and quantification of the nutritional deficits that recreation-
ally harvested fish potentially fill. There is also missing information 
regarding the attitudes towards subsistence- oriented recreational 
fishers from overlapping resources users. Furthermore, complete 
characterization of the human demographics comprising these fish-
eries and the diversity of species consumed are also lacking. Each 
instance is situated within unique histories of development of the 
recreational fishing industry, which inform fisher attitudes. While 
management agencies have concentrated mainly on analysing atti-
tudes and motivations of recreational fisheries (Aas & Ditton, 1998), 
much less effort has been put into addressing the unique socio- 
political and economic contexts that inform and structure these 
fuzzy boundary fisheries.

Recognizing the reality of fuzzy boundaries thus demands look-
ing at this issue through lenses of intersectionality and equity. From 
a gender perspective, for many decades recreational fisheries have 
been viewed by the public, researchers and professionals as a pri-
marily wealthy, male activity. Although most survey- based research 
in wealthier countries indicates that participation in the sector 
is overwhelmingly male (e.g. see Arlinghaus, 2004; Bower, 2018; 
Brownscombe et al., 2014; Jones, 2009), it is likely that many more 
women participate in the sector than currently understood be-
cause of the lack of gender- oriented data (Szymkowiak & Rhodes- 
Reese, 2020; Wadiwel, 2019). This is relevant to the fuzzy boundary 
because female fishers may be more food oriented. For example, 
female fishers in Minnesota related more strongly to catching fish 
for food than men, were less likely to release their catch, and more 
likely to keep all legal fish (Schroeder et al., 2006). In such cases, 
women are less likely to view themselves as recreational fishers if 
their interests lean more towards subsistence (Quinn & Davis, 1997).

Additionally, explorations of race, socio- economic status and 
culture in recreational fisheries are limited despite a growing un-
derstanding that motivations and experiences differ greatly among 
communities, ethnicities and cultures (Hunt et al., 2007; Toth Jr. & 
Brown, 1997). The fuzzy boundary is frequently associated with 
immigrant groups who do not conform with local norms and carry 
cultural practices from their countries of origin or individuals who 
have a higher need to combine leisure time with activities that can 
contribute to livelihood sustainability, particularly in remote regions 
with high food prices (Quimby et al., 2020). However, in some coun-
tries where the prime reason to go fishing is associated with harvest, 
such as Germany, subsistence maybe the norm among many fishers, 
although the expression of the norm will vary by species and the de-
gree of which one depends on fish or can be selective in what is har-
vested for dinner. Our work thus echoes Cooke et al. (2018) in that 
harvest is a very important component of the global recreational 

fishing sector and somewhat underappreciated in the literature, who 
often focuses on fishing ‘for fun’ and catch- and- release type fish-
eries, specifically in inland fisheries from North America. However, 
when harvest is significant and poorly known to managers, the lack 
of consideration of subsistence type recreational fisheries raises 
potentially uncomfortable issues for conservation and manage-
ment (including the public image of angling), especially in wealthier 
countries with non- consumptive environmental values (Arlinghaus 
et al., 2012) or in countries where prejudice and racism motivate the 
introduction of regulations that limit harvest of primarily migrant 
groups (Booth, 2015). These tensions warrant further exploration. 
Situations where race, socio- economic status and culture exemplify 
the fuzziness of the boundary between recreational and subsistence 
fisheries highlights the importance of representing the contribution 
of recreational harvest for nutrition and wellbeing of families across 
the globe.

Intersectional approaches that consider wealth status, race and 
gender can inform our understanding of risk and equity issues as 
they relate to recreational fisheries development and conflict. For 
example, there is potential in many areas of the world for recre-
ational fisheries development that could support seasonal livelihood 
transition (e.g. see Diedrich et al., 2019; Mozumder et al., 2018; 
Sheaves et al., 2016). However, if we consider this issue using per-
spectives of justice and equity, many questions emerge for which 
we currently have no answers. In considering economic equality and 
leakages, Butler et al. (2020) asked: who will own these developing 
[recreational] fisheries and where will the profits go? Whether or not 
the majority of developing recreational fisheries are tourism- based, 
understanding equity and power issues in ownership, job security, 
and evaluating the potential for increased resource and social con-
flict will all need to be made research priorities in the sector, and not 
just when considering recreational fisheries as a potential alterna-
tive livelihood (e.g. see Babali et al., 2018; Kadagi et al., 2020, 2021; 
Potts et al., 2022). The economic value of fisheries for consumption 
by the poor and food insecure is a substantial knowledge gap in this 
discussion. Studies on recreational fisheries have largely focused on 
their economic impact under the assumption that this value reflects 
the motivation to fish for pleasure or sport, or the ancillary indus-
tries to support this type of recreational fishing. What about recre-
ational fishers being generally motivated by food?

As global environmental stressors (e.g. climate change) continue 
to impact food security (Gregory et al., 2005; Loring et al., 2019), 
reliance on consumption of recreationally harvested fish for food 
security will likely grow. Many low-  and middle- income countries in 
the global south where food security is already a concern are being 
disproportionately affected by climate change (Myers et al., 2017), 
which could drive them to use recreational fisheries for subsis-
tence more so than the global north. Climate change will also place 
extra pressure on water resources, which, in turn, can impact these 
fisheries and their participants or alter their form and functioning. 
Similarly, the COVID- 19 pandemic as well as the recent start of the 
war by Russia in the Ukraine has potentially increased the fuzziness 
of the ‘food/fun nexus’ (sensu Cooke et al., 2018), for example by 
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rising fuel and gas prices in Europe. Many recreational fishers al-
tered their behaviours due to COVID- 19 (Midway et al., 2021) and, 
in some cases, pandemic job loss or rising general costs of living have 
been associated with more fishing to put food on the table (Potts 
et al., 2022). With uncertainty regarding the suite of complex conse-
quences of COVID- 19 (Cooke, Soroye, et al., 2021, Cooke, Twardek, 
et al., 2021) and the invasion by Russia in Ukraine on freshwater eco-
systems and fisheries, and what appears to be uninformed and unco-
ordinated policy responses, there is a need to develop new policies 
that are transformational. In that sense, this may be an opportune 
time to rethink how we value and manage inland fisheries, including 
those that currently span the fuzzy boundary between recreation 
and subsistence.

The case studies reinforce the awareness that stereotypes that 
separate recreational from subsistence are not helpful for devising 
policy and management actions that seek to improve monitoring and 
harvest of this sector. Recreational fisheries have long been ignored 
or forgotten from a governance perspective (Arlinghaus et al., 2019), 
especially in emerging economies (Bower et al., 2020). This has put 
the sector at risk through failures in monitoring and active, science- 
based management (Lorenzen et al., 2016). Even in a country like 
Canada, for example where there are well- established management 
agencies that actively monitor and manage inland fisheries, some 
recreational fisheries have collapsed (Post et al., 2002). Although 
such collapses can have well- documented ecological and socio- 
economic consequences, they may also contribute to food insecu-
rity. Recognizing issues of inequity, the potential for intersectoral 
conflict and the likelihood of higher reliance on subsistence- oriented 
recreational fishing under global environmental change demands a 
fresh policy perspective and new management considerations. For 
example, in South Africa, many subsistence fishers are unlikely to 
qualify as ‘small- scale fishers’ under new fisheries policies (Potts 
et al., 2019), highlighting the need for amendment; without this, it 
is likely that the proportion of low- income recreational fishers who 
harvest fish to meet their nutritional requirements will increase and 
continue to be marginalized. This is critical because evolving policies 
might disadvantage people who informally exploit these resources.

In this context of equitable governance, recreational fisheries 
contributing to food security need to be supported by stronger reg-
ulatory frameworks and the historic divide among recreational or 
commercial fisheries be supplemented by a perspective that part of 
the recreational sector is also food oriented and not oriented to only 
having non- consumptive fun. Improving regulation, monitoring and 
evaluation of these fisheries could be enhanced by the development 
of a metric for measuring or detecting the fuzzy boundary; however, 
first steps must include documenting (through social- ecological 
surveys) numbers and demographics of participants, biomass of 
fish species harvested and consumed, and nutritional deficits that 
are filled by recreationally harvested fishes. Furthermore, develop-
ment of a metric will require an understanding of the unique his-
tories and the socio- political and economic context that structure 
the fuzzy boundary fisheries. Embracing and extending arguments 
for managing recreational fisheries in a social- ecological framework 

(Arlinghaus et al., 2017) can allow for the consideration of food se-
curity and involve a recognition and quantification of the inherently 
fuzzy boundaries between sub- sectors. This represents a departure 
given that most sub- sectors are often considered discrete and man-
aged in different ways to achieve different objectives. Setting co-
ordinated objectives that are inclusive and equitable would reflect 
revised priorities for fisheries management bodies. Recognition of 
the value of the subsistence component of recreational fisheries is 
vital for inclusion in resource management decisions, such as water 
resources management and agricultural and urban development that 
impact freshwater ecosystems and the fishers that depend on them.

4  |  CONCLUSION

Our analysis reveals the inherently fuzzy boundary between rec-
reational and subsistence fisheries in inland waters. Because rec-
reational fishing has been long regarded as simply fishing for ‘fun’ 
(Pitcher & Hollingworth, 2002), the nutritional (and other) benefits 
of this activity have been largely overlooked. It is our hope that this 
objective and candid appraisal of the true complexity of recreational 
fisheries will lead to better efforts to characterize fish harvest and 
use in inland waters, notwithstanding gear type, motivation and di-
versity of users. Discrete labels for fishery sectors have little value 
in complex scenarios where context itself is variable and underpins 
fisher behaviour. The traditional view of recreational fishing as an 
activity totally different from subsistence fishing and based only on 
catching for pleasure prevents us from understanding the diversity 
of actors and motivations that recreational fishing possesses and 
the possible impact of harvest on wild fish stocks. We also want to 
emphasize that the continued underestimation of the role of rec-
reational fishing in inland waters is rooted in complex socio- cultural 
legacies and biases, whereby it is assumed that recreational fishing is 
for wealthy people with much disposable income, while subsistence 
fishing is for marginalized, food- insecure individuals. Moreover, the 
belief that fishing for food is only an attribute of subsistence fishing 
has also shielded the possibility of examining recreational fishing as 
a subsistence activity or as a livelihood. The reality is that stereo-
types are not helpful given the fuzzy boundaries between sectors. 
Moving forward, a focus on improving the monitoring and assess-
ment of all inland fisheries harvest, as well as engaging in more nu-
anced social science approaches can lead to better characterization 
of the complex and dynamic ways in which different resource users 
interact with inland fisheries.

ACKNOWLEDG EMENTS
The authors thank Lakshita Dey for the illustrations. They thank 
Thor Saunders of Northern Territory fisheries (assistance with 
NT data, reports and comments) and Sarah Martin, (discussions 
regarding Indigenous subsistence fishing), who helped in the 
Australian case study. They thank Dan Isermann (USGS) for con-
ducting a constructive review of an earlier draft. Photo credit 
goes to Thor Saunders for the Australian case study and Yushun 



1294  |    NYBOER Et al.

Chen for the China case study (all re- drawn by Lakshita Dey). The 
authors thank the conversations with many recreational fishing 
experts from around the world who provided examples of and 
corroborated our observations of the fuzzy boundary. Any use of 
trade, firm or product names is for descriptive purposes only and 
does not imply endorsement by the USA Government. Funding 
was provided to E.A.N. by the Fonds de Recherche du Québec 
–  nature et technologie. RA acknowledges funding by the German 
Federal Ministry of Education and Research (project Aquatag 
02WRM046A) as well as the European Union through the EMFF 
and the State of Mecklenburg Vorpommern for funding of the 
project Boddenhecht (Grant MV- I.18- LM- 004, B 730117000069). 
They thank several referees for providing thoughtful comments 
on the manuscript.

CONFLIC T OF INTERE S T
The authors declare no conflict of interest in relation to this paper.

DATA AVAIL ABILIT Y S TATEMENT
Data sharing is not applicable to this article as no new data were cre-
ated or analyzed in this study.

ORCID
Elizabeth A. Nyboer  https://orcid.org/0000-0003-3004-009X 
Robert Arlinghaus  https://orcid.org/0000-0003-2861-527X 
Warren Potts  https://orcid.org/0000-0002-6707-0383 
Abigail J. Lynch  https://orcid.org/0000-0001-8449-8392 

R E FE R E N C E S
Aas, Ø., & Ditton, R. B. (1998). Human dimensions perspective on 

recreational fisheries management: implications for Europe. 
In P. Hickley & H. Tompkins (Eds.), Recreational fisheries: Social, 
economic and management aspects (pp. 153– 164). Blackwell 
Publishing Ltd.

Arlinghaus, R. (2004). Angelfischerei in Deutschland –  eine soziale und 
ökonomische analyse. Berichte des IGB, 18, 168.

Arlinghaus, R. (2007). Voluntary catch- and- release can generate conflict 
within the recreational angling community: A qualitative case study 
of specialised carp, Cyprinus carpio, angling in Germany. Fisheries 
Management and Ecology, 14, 161– 171.

Arlinghaus, R., Aas, Ø., Alós, J., Arismendi, I., Bower, S., Carle, S., 
Czarkowski, T., Freire, K. M. F., Hu, J., Hunt, L. M., Lyach, R., 
Kapusta, A., Salmi, P., Schwab, A., Tsuboi, J., Trella, M., McPhee, 
D., Potts, W., Wołos, A., & Yang, Z. (2021). Global participation 
in and public attitudes toward recreational fishing: International 
perspectives and developments. Reviews in Fisheries Science 
and Aquaculture, 29, 58– 95. https://doi.org/10.1080/23308 
249.2020.1782340

Arlinghaus, R., Abbott, J. K., Fenichel, E. P., Carpenter, S. R., Hunt, L. M., 
Alós, J., Klefoth, T., Cooke, S. J., Hilborn, R., Jensen, O. P., Wilberg, 
M. J., Post, J. R., & Manfredo, M. J. (2019). Opinion: Governing 
the recreational dimension of global fisheries. Proceedings of the 
National Academy of Sciences of the United States of America, 116, 
5209– 5213.

Arlinghaus, R., Alós, J., Beardmore, B., Daedlow, K., Dorow, M., Fujitani, 
M., Hühn, D., Haider, W., Hunt, L. M., Johnson, B. M., Johnston, 
F., Klefoth, T., Matsumura, S., Monk, C., Pagel, T., Post, J. R., 
Rapp, T., Riepe, C., Ward, H., & Wolter, C. (2017). Understanding 
and managing freshwater recreational fisheries as complex 

adaptive social- ecological systems. Reviews in Fisheries Science 
& Aquaculture, 25(1), 1– 41. https://doi.org/10.1080/23308 
249.2016.1209160

Arlinghaus, R., Cooke, S. J., Lyman, J., Policansky, D., Schwab, A., Suski, 
C. D., Sutton, S. G., & Thorstad, E. B. (2007). Understanding the 
complexity of catch- and- release in recreational fishing: an inte-
grative synthesis of global knowledge from historical, ethical, so-
cial, and biological perspectives. Reviews in Fisheries Science, 15, 
75– 167.

Arlinghaus, R., & Mehner, T. (2004). A Management- orientated compara-
tive analysis of urban and rural anglers living in a metropolis (Berlin, 
Germany). Environmental Management, 33, 331– 344. https://doi.
org/10.1007/s0026 7- 004- 0025- x

Arlinghaus, R., Schwab, A., Riepe, C., & Teel, T. (2012). A primer on anti- 
angling philosophy and its relevance for recreational fisheries in 
urbanized societies. Fisheries, 37, 153– 164.

Arlinghaus, R., Tillner, R., & Bork, M. (2015). Explaining participation 
rates in recreational fishing across industrialized countries. Fisheries 
Management and Ecology, 22, 45– 55.

Babali, N., Kacher, M., Belhabib, D., Louanchi, F., & Pauly, D. (2018). 
Recreational fisheries economics between illusion and reality: The 
case of Algeria. PLoS One, 13(8), e0201602.

Baigún, C. (2003). Un protocolo de gestión para el desarrollo sustentable 
de pesquerías deportivas de agua dulce. In J. Capatto, J. Peteán, & 
N. Oldani (Eds.), Pesquerías continentales en América Latina. Hacia 
la sustentabilidad del manejo pesquero (pp. 87– 97). Universidad 
Nacional del Litoral.

Baigún, C., Minotti, P., & Oldani, N. (2013). Assessment of sábalo 
(Prochilodus lineatus) fisheries in the lower Paraná River basin 
(Argentina) based on hydrological, biological, and fishery indica-
tors. Neotropical Ichthyology, 11, 191– 201.

Barkhuizen, L. M., Weyl, O. L. F., & Van As, J. G. (2017). An assessment of 
recreational bank angling in the Free State Province in South Africa 
using license sale and tournament data. Water SA, 43(3), 442– 449. 
https://doi.org/10.4314/wsa.v43i3.09

Beardmore, A. B. (2013). The importance of understanding angler hetero-
geneity for managing recreational fisheries. [Doctoral dissertation, 
Simon Fraser University, Burnaby, Canada].

Beardmore, B., Haider, W., Hunt, L. M., & Arlinghaus, R. (2011). The im-
portance of trip context for determining primary angler motiva-
tions: Are more specialized anglers more catch- oriented than pre-
viously believed? North American Journal of Fisheries Management, 
31, 861– 879.

Berkes, F. (1988). Subsistence fishing in Canada: A note on terminology. 
Arctic, 41(4), 319– 320.

Berkes, F. (1990). Native subsistence fisheries: A synthesis of harvest 
studies in Canada. Arctic, 43(1), 35– 42.

Booth, J. (2015, December). Migrants discover a catch to fishing in UK. 
The Times. https://www.theti mes.co.uk/artic le/migra nts- disco ver- 
a- catch - to- fishi ng- in- uk- qct28 jb6k

Bower, S. D. (2018). Advancing an integrated protocol for rapid assess-
ment of catch- and- release recreational fisheries in the develop-
ing world. [Doctoral dissertation, Carleton University, Ottawa, 
Canada].

Bower, S. D., Oystein, A., Arlinghaus, R., Beard, D. T., Cowx, I. G., 
Danylchuk, A. J., Freire, K. M. F., Potts, W. M., Sutton, S. G., & 
Cooke, S. J. (2020). Knowledge gaps and management priorities for 
recreational fisheries in the developing world. Reviews in Fisheries 
Science and Aquaculture, 28, 518– 535.

Branch, G. M., Hauck, M., Siqwana- Ndulo, N., & Dye, A. H. (2002). 
Defining fishers in the South African context: Subsistence, artisanal 
and small- scale commercial sectors. South African Journal of Marine 
Science, 24, 475– 487.

Britz, P. J., Hara, M., Tapela, B., & Rouhani, Q. (2015, January). Scoping 
study on the development and sustainable utilisation of inland fish-
eries in South Africa. Volume 1. WRC Report No. 615/1/15. Water 

https://orcid.org/0000-0003-3004-009X
https://orcid.org/0000-0003-3004-009X
https://orcid.org/0000-0003-2861-527X
https://orcid.org/0000-0003-2861-527X
https://orcid.org/0000-0002-6707-0383
https://orcid.org/0000-0002-6707-0383
https://orcid.org/0000-0001-8449-8392
https://orcid.org/0000-0001-8449-8392
https://doi.org/10.1080/23308249.2020.1782340
https://doi.org/10.1080/23308249.2020.1782340
https://doi.org/10.1080/23308249.2016.1209160
https://doi.org/10.1080/23308249.2016.1209160
https://doi.org/10.1007/s00267-004-0025-x
https://doi.org/10.1007/s00267-004-0025-x
https://doi.org/10.4314/wsa.v43i3.09
https://www.thetimes.co.uk/article/migrants-discover-a-catch-to-fishing-in-uk-qct28jb6k
https://www.thetimes.co.uk/article/migrants-discover-a-catch-to-fishing-in-uk-qct28jb6k


    |  1295NYBOER Et al.

Research Commission.http://wrcwe bsite.azure websi tes.net/wp- 
conte nt/uploa ds/mdocs/ TT%20615 - 1.pdf

Brownscombe, J. W., Bower, S. D., Bowden, W., Nowell, L., Midwood, J. 
D., Johnson, N., & Cooke, S. J. (2014). Canadian recreational fish-
eries: 35 years of social, biological, and economic dynamics from a 
national survey. Fisheries, 39, 251– 260.

Burger, J. (2002). Consumption patterns and why people fish. 
Environmental Research, 90, 125–  135. https://doi.org/10.1006/
enrs.2002.4391

Burger, J., Stephens, W. L., Jr., Boring, C. S., Kuklinski, M., Gibbons, J. 
W., & Gochfled, M. (1999). Factors in exposure assessment: ethnic 
and socioeconomic differences in fishing and consumption of fish 
caught along the Savannah River. Risk Analysis, 19, 427– 438.

Burkett, E. M., & Winkler, R. L. (2019). Recreational fishing participation 
trends in Upper Great Lakes States: An age- period- cohort analysis. 
Human Dimensions of Wildlife, 24, 95– 97.

Butler, E. C. (2019). Understanding a West African recreational fishery 
as a complex social- ecological system— A case study of the fishery 
for giant African threadfin Polydactylus quadrifilis (Cuvier, 1829) 
in the Kwanza Estuary. [Doctoral dissertation, Rhodes University, 
Grahamstown, South Africa].

Butler, E. C., Childs, A. R., Saayman, A., & Potts, W. M. (2020). Can 
fishing tourism contribute to conservation and sustainability 
via ecotourism? A case study of the fishery for giant African 
threadfin Polydactylus quadrifilis on the Kwanza Estuary, Angola. 
Sustainability, 12, 4221.

Castañeda, R. A., Burliuk, C. M. M., Casselman, J. M., Cooke, S. 
J., Dunmall, K. M., Forbes, L. S., Hasler, C. T., Howland, K. L., 
Hutchings, J. A., Klein, G. M., Nguyen, V. M., Price, M. H. H., Reid, 
A. J., Reist, J. D., Reynolds, J. D., Van Nynatten, A., & Mandrak, N. 
E. (2020). A brief history of fisheries in Canada. Fisheries, 45(6), 
303– 318.

Chen, X., & Zhou, Y. (2021). Brief introduction to fisheries (p. 249). Springer 
Verlag.

China Society of Fisheries. (2018). The development report of China’s 
recreational fishery. China Fishery, 12, 20– 30.

Cooke, S. J., Arlinghaus, R., Johnson, B. M., & Cowx, I. G. (2016). 
Recreational fisheries in inland waters. In J. F. Craig (Ed.), 
Freshwater fisheries ecology (pp. 449– 465). John Wiley and Sons 
Ltd.

Cooke, S. J., Soroye, P., Brooks, J. L., Clarke, J., Jeanson, A. L., Berberi, A., 
Piczak, M. L., Reid, C. H., Desforges, J. E., Guay, J. D., Drake, A. K., 
Jardine, A. M., Ethier, J. P., Keefe, H. E., Medd, A. M., Edwards, B. P. 
M., Reeve, C., Perkovic, A., Frempong- Manso, A., … Bennett, J. R. 
(2021). Ten considerations for conservation policy makers for the 
post- COVID- 19 transition. Environmental Reviews, 29, 1– 8.

Cooke, S. J., Twardek, W. M., Lennox, R. J., Zolderdo, A. J., Bower, S. 
D., Gutowsky, L. F. G., Danylchuk, A. J., Arlinghaus, R., & Beard, D. 
(2018). The nexus of fun and nutrition: Recreational fishing is also 
about food. Fish and Fisheries, 19, 201– 224.

Cooke, S. J., Twardek, W. M., Lynch, A. J., Cowx, I. G., Olden, J. D., Funge- 
Smith, S., Lorenzen, K., Arlinghaus, R., Chen, Y., Weyl, O. L. F., 
Nyboer, E. A., Pompeu, P. S., Carlson, S. M., Koehn, J. D., Pinder, A. 
C., Raghavan, R., Phang, S., Koning, A. A., Taylor, W. W., … Britton, 
J. R. (2021). A global perspective on the influence of the COVID- 19 
pandemic on freshwater fish biodiversity. Biological Conservation, 
253, 108932.

Cridland S. (2008). An analysis of the winter movement of grey nomads to 
northern Australia: Planning for increase senior visitation. [Doctoral 
dissertation, James Cook University, Townsville, Australia].

Dickinson, B. D., Orth, D. J., & McMullin, S. L. (2015). Characterizing the 
human dimensions of a hidden fishery: Riverine trotline fishers. 
Fisheries, 40, 386– 394.

Diedrich, A., Benham, C., Pandihau, L., & Sheaves, M. (2019). Social 
capital plays a central role in transitions to sportfishing tourism in 

small- scale fishing communities in Papua New Guinea. Ambio, 48, 
385– 396.

Dietitians Australia. (2020). Food prices and food security in remote 
Indigenous communities. Dietitians Australia.

Ding, Q., Shan, X., Jin, X., Gorfine, H., & Wang, Y. (2021). Dynamic evo-
lution analysis of recreational fisheries development in China. 
Fisheries Management and Ecology, 28, 305– 316.

Ditton, R., & Sutton, S. (2004). Substitutability in recreational fishing. 
Human Dimensions of Wildlife, 9, 87– 102.

Driver, B. L., & Knopf, R. C. (1976). Temporary escape: One product of 
sport fisheries management. Fisheries, 1, 2– 29.

Embke, H. S., Beard, T. D., Lynch, A. J., & VanderZanden, J. M. (2020). 
Fishing for food: Quantifying recreational fisheries harvest in 
Wisconsin Lakes. Fisheries, 45, 647– 655.

FAO. (1996). Rome declaration on World Food Security. World Food 
Summit.

FAO. (2012). Technical guidelines for responsible fisheries: Recreational fish-
eries. Rome, Italy.

Fedler, A. J., & Ditton, R. B. (1994). Understanding angler motivations in 
fisheries management. Fisheries, 19, 6– 13.

Fedler, A. J., & Ditton, R. B. (2001). Dropping out and dropping in: A 
study of factors for changing recreational fishing participation. 
North American Journal of Fisheries Management, 21, 283– 292.

Ferguson, M., O'Dea, K., Chatfield, M., Moodie, M., Altman, J., & 
Brimblecombe, J. (2016). The comparative cost of food and bev-
erages at remote Indigenous communities, Northern Territory, 
Australia. Australian and New Zealand Journal of Public Health, 40, 
S21– S26. https://doi.org/10.1111/1753- 6405.12370

Ferter, K., Cooke, S. J., Humborstad, O.- B., Nilsson, J., & Arlinghaus, R. 
(2020). Fish welfare in recreational fishing. In T. S. Kristiansen, A. 
Fernö, M. A. Pavlidis, & H. van de Vis (Eds.), The welfare of fish, ani-
mal welfare (pp. 463– 485). Springer.

Finn, K. L., & Loomis, D. K. (2001). The importance of catch motives 
to recreational anglers: The effects of catch satiation and depri-
vation. Human Dimensions of Wildlife, 6, 173–  187. https://doi.
org/10.1080/10871 20017 53461275

Funge- Smith, S. J., Beard, D., Cooke, S. J., & Cowx, I. G. (2018). 
Recreational fisheries in inland waters. In S. J. Funge- Smith (Ed.), 
Review of the state of world fishery resources: inland fisheries (p. 272). 
FAO Fisheries and Aquaculture Circular No. C942 Rev.3.

Funge- Smith, S. J., & Bennett, A. (2019). A fresh look at inland fisheries 
and their role in food security and livelihoods. Fish and Fisheries, 20, 
1176– 1195.

Gibson, M. (2012). Food security –  A commentary: what is it and why is 
it so complicated? Foods, 1, 18– 27. https://doi.org/10.3390/foods 
1010018

Glass, R. J., Muth, R. M., & Flewelling, R. (1990). Distinguishing recreation 
from subsistence in a modernizing economy. In J. Vining (Ed.), Social 
science and natural resource recreation management (pp. 151– 164). 
West View Press.

Gregory, P. J., Ingram, J. S., & Brklacich, M. (2005). Climate change and 
food security. Philosophical Transactions of the Royal Society B: 
Biological Sciences, 360, 2139– 2148.

Henry, G. W., & Lyle, J. M. (Eds.). (2003). The national recreational and 
indigenous fishing survey. Australian Government, Department of 
Agriculture, Fisheries and Forestry.

Horký, P. (2016). Freshwater resources and fisheries in the Czech 
Republic. In J. F. Craig (Ed.), Freshwater fisheries ecology (pp. 201– 
207). John Wiley and Sons Ltd.

Hu, F., Zhong, H., Wu, C., Wang, S., Guo, Z., Tao, M., Zhang, C., Gong, D., 
Gao, X., Tang, C., Wei, Z., Wen, M., & Liu, S. (2021). Development of 
fisheries in China. Reproduction and Breeding, 1, 64– 79.

Huang, S., & Tang, Y. (2019). Review and prospect of theories of fisheries 
management and China's practice. Journal of Fisheries of China, 43, 
211– 231.

http://wrcwebsite.azurewebsites.net/wp-content/uploads/mdocs/TT 615-1.pdf
http://wrcwebsite.azurewebsites.net/wp-content/uploads/mdocs/TT 615-1.pdf
https://doi.org/10.1006/enrs.2002.4391
https://doi.org/10.1006/enrs.2002.4391
https://doi.org/10.1111/1753-6405.12370
https://doi.org/10.1080/108712001753461275
https://doi.org/10.1080/108712001753461275
https://doi.org/10.3390/foods1010018
https://doi.org/10.3390/foods1010018


1296  |    NYBOER Et al.

Hunt, K. M., & Ditton, R. B. (2002). Freshwater fishing participation pat-
terns of racial and ethnic groups in Texas. North American Journal of 
Fisheries Management, 22, 52– 65.

Hunt, K. M., Floyd, M. F., & Ditton, R. B. (2007). African- American and 
anglo anglers’ attitudes toward the catch- related aspects of fishing. 
Human Dimensions of Wildlife, 12, 227– 239.

Hunt, L., Haider, W., & Armstrong, K. (2002). Understanding the fish 
harvesting decisions by anglers. Human Dimensions of Wildlife, 7, 
75– 89.

Hutt, C. P., & Neal, J. W. (2010). Arkansas urban resident fishing site 
preferences, catch related attitudes, and satisfaction. Human 
Dimensions of Wildlife, 15, 90– 105.

Hyder, K., Radford, Z., Prellezo, R., Weltersbach, M., Lewin, W., Zarauz, 
L., Ferter, K., Ruiz, J., Townhill, B., Mugerza, H., & Strehlow, H. 
(2017). Research for PECH Committee -  Marine recreational and 
semi- subsistence fishing -  its value and its impact on fish stocks. 
European Parliament, Policy Department for Structural and 
Cohesion Policies.

Ingram, J. (2020). Nutrition security is more than food security. Nature 
Food, 1(2).

Iwaszkiw, J. M. (2001). Pesquerías continentales Cuenca del Plata –  
Recopilación de la legislación nacional, convenios y tratados sobre pes-
querías CFI. http://negocios.cfired.org.ar.

Jackson, S., Finn, M., & Featherstom, P. (2012). Aquatic resource use 
by Indigenous Australians in two tropical river catchments: The 
Fitzroy River and Daly River. Human Ecology, 40, 893– 908. https://
doi.org/10.1007/s1074 5- 012- 9518- z

Jackson, S., Finn, M., & Scheepers, K. (2014). The use of replacement cost 
method to assess and manage the impacts of water resource devel-
opment on Australian indigenous customary economies. Journal of 
Environmental Management, 135, 100– 109.

Jendrusch, K., & Arlinghaus, R. (2005). Catch & Release –  eine juristische 
Untersuchung. Agrar-  und Umweltrecht, 35, 48– 51.

Jones, K. (2009). South Australian Recreational Fishing Survey. PIRSA 
Fisheries, Adelaide. South Australian Fisheries Management Series 
Paper No 54.

Kadagi, N. I., Wambiji, N., Fennessy, S. T., Allen, M. S., & Ahrens, R. N. 
(2021). Challenges and opportunities for sustainable development 
and management of marine recreational and sport fisheries in the 
Western Indian Ocean. Marine Policy, 124, 104351.

Kadagi, N. I., Wambiji, N., & Swisher, M. E. (2020). Potential for conflicts 
in recreational and artisanal billfish fisheries on the coast of Kenya. 
Marine Policy, 117, 103960.

Kang, B., Huang, X., Li, J., Liu, M., Guo, L., & Han, C. C. (2017). Inland fish-
eries in China: Past, present, and future. Reviews in Fisheries Science 
and Aquaculture, 25, 270– 285.

López, H. L., Menni, R. C., Donato, M., & Miquelarena, A. (2008). 
Biogeographical revision of Argentina (Andean and Neotropical 
Regions): An analysis using freshwater fishes. Journal of 
Biogeography, 35, 1564– 1579.

Lorenzen, K., Cowx, I. G., Entsua- Mensah, R. E. M., Lester, N. P., Koehn, J. 
D., Randall, R. G., So, N., Bonar, S. A., Bunnell, D. B., Venturelli, P. A., 
Bower, S. D., & Cooke, S. J. (2016). Stock assessment in inland fish-
eries: A foundation for sustainable use and conservation. Reviews in 
Fish Biology and Fisheries, 26, 405– 440.

Loring, P. A., Fazzino, D. V., Agapito, M., Chuenpagdee, R., Gannon, G., & 
Isaacs, M. (2019). Fish and food security in small- scale fisheries. In 
R. Chuenpagdee & S. Jentoft (Eds.), Transdisciplinarity for small- scale 
fisheries governance (pp. 55– 73). Springer.

Lyach, R. (2021). How did the Czech fishing union convince over 99% of 
Czech recreational anglers to report their harvested fish and their 
fishing visits to their angling logbooks? Sustainability, 13, 13499. 
https://doi.org/10.3390/su132 3134993

Lyach, R., & Čech, M. (2018). A new trend in Central European recre-
ational fishing: More fishing visits but lower yield and catch. 
Fisheries Research, 201, 131– 137.

Macinko, S., & Schumann, S. (2007). Searching for subsistence: In the 
field in pursuit of an elusive concept in small- scale fisheries. 
Fisheries, 32, 592– 600.

Manfredo, M. J., Driver, B. L., & Tarrant, M. A. (1996). Measuring leisure 
motivation: A meta- analysis of the recreation experience prefer-
ence scales. Journal of Leisure Research, 28(3), 188– 213.

Matthews, S. R., Penny, S. S., & Steffe, A. (2019). A survey of recreational 
fishing in the greater Darwin area 2014. Fishery Report No 121. 
Northern Territory Government.

McCafferty, J.R. 2012. An assessment of inland fisheries in South Africa 
using fisheries dependent and fisheries- independent data sources. 
M.Sc. Dissertation, Rhodes University, Grahamstown.

MEDAC. (2016). MEDAC Advice for a regulatory framework and effi-
cient management for recreational fisheries in the Mediterranean 
based on “FAO Technical Guidelines on Responsible Recreational 
Fisheries”. Ref. 155/2016.

Meinelt, T., Arlinghaus, R., & Jendrusch, K. (2008). Legislative treat-
ment and current status of competitive fishing in Germany. In Ø. 
Aas (Ed.), Global challenges in recreational fisheries (pp. 254– 258). 
Blackwell Science.

Midway, S. R., Lynch, A. J., Peoples, B. K., Dance, M., & Caffey, R. (2021). 
COVID- 19 influences on US recreational angler behavior. PLOS One, 
16(8), e0254652.

Mozumder, M. M. H., Uddin, M. M., Schneider, P., Islam, M. M., & 
Shamsuzzaman, M. (2018). Fisheries- based ecotourism in 
Bangladesh: Potentials and challenges. Resources, 7, 61.

Myers, S. S., Smith, M. R., Guth, S., Golden, C. D., Vaitla, B., Mueller, N. 
D., Dangour, A. D., & Huybers, P. (2017). Climate change and global 
food systems: potential impacts on food security and undernutri-
tion. Annual Review of Public Health, 38, 259– 277.

Nyboer, E. A., Lin, H. Y., Bennett, J. R., Gabriel, J., Twardek, W., Chhor, 
A., Daly, L., Dolson, S., Guitard, E., Holder, P., Mozzon, C., Trahan, 
A., Zimmermann, D., Kesner- Reyes, K., Garilao, C., Kaschner, K., & 
Cooke, S. J. (2021). Global assessment of marine and freshwater 
recreational fish reveals mismatch in climate change vulnerability 
and conservation effort. Global Change Biology, 27, 4799– 4824.

O’Brien, K. (2018). Barramundi fishermen ‘going broke with freezers full of 
fish’ as industry nears collapse. https://www.abc.net.au/news/2018- 
05- 17/barra mundi - indus try- colla pses- in- nt- fishe rmen- going 
- broke/ 9770022

Onyx, J., & Leonard, R. (2005). Australian grey nomads and American 
snowbirds: Similarities and differences. The Journal of Tourism 
Studies, 16, 61– 68.

Onyx, J., & Leonard, R. (2007). The grey nomad phenomenon: Changing 
the script of aging. International Journal of Aging and Human 
Development, 64, 381– 398.

Palmer, L. (2004). Fishing lifestyles: ‘Territorians’, traditional owners and 
the management of recreational fishing in Kakadu National Park. 
Australian Geographical Studies, 42, 60– 76.

Parkkila, K., Arlinghaus, R., Artell, J., Gentner, B., Haider, W., Aas, Ø., 
Barton, D., Roth, E., & Sipponen, M. (2010). Methodologies for as-
sessing socio- economic benefits of European inland recreational fisher-
ies. EIFAAC Occasional Paper, No. 46. FAO.

Pitcher, T. J., & Hollingworth, C. E. (2002). Fishing for fun: Where’s the 
catch. Recreational fisheries: Ecological, Economic and Social evalua-
tion, 1, 1– 16.

Post, J. R., Sullivan, M., Cox, S., Lester, N. P., Walters, C. J., Parkinson, 
E. A., Paul, A. J., Jackson, L., & Shuter, B. J. (2002). Canada’s recre-
ational fisheries: The invisible collapse? Fisheries, 27, 6– 17.

Potts, W. M., Downey- Breedt, N., Obregon, P., Hyder, K., Bealey, R., 
& Sauer, W. H. H. (2019). What constitutes effective governance 
of recreational fisheries? –  A global review. Fish and Fisheries, 21, 
91– 103.

Potts, W. M., Saayman, M., Saayman, A., Mann, B. Q., Van der Merwe, 
P., Britz, P., & Bova, C. S. (2022). Understanding the economic ac-
tivity generated by recreational fishing in South Africa provides 

http://negocios
http://cfired.org.ar
https://doi.org/10.1007/s10745-012-9518-z
https://doi.org/10.1007/s10745-012-9518-z
https://doi.org/10.3390/su1323134993
https://www.abc.net.au/news/2018-05-17/barramundi-industry-collapses-in-nt-fishermen-going-broke/9770022
https://www.abc.net.au/news/2018-05-17/barramundi-industry-collapses-in-nt-fishermen-going-broke/9770022
https://www.abc.net.au/news/2018-05-17/barramundi-industry-collapses-in-nt-fishermen-going-broke/9770022


    |  1297NYBOER Et al.

insights on the role of recreational fisheries for social develop-
ment. Fisheries Management and Ecology, 29, 29– 43. https://doi.
org/10.1111/fme.12515

Quimby, B., Crook, S. E. S., Miller, K. M., Ruiz, J., & Lopez- Carr, D. (2020). 
Identifying, defining, and exploring angling as urban subsistence: 
Pier fishing in Santa Barbara, California. Marine Policy, 121, 104197.

Quinn, N. J., & Davis, M. T. (1997). The productivity and public health con-
siderations of the urban women’s daytime subsistence fishery off 
Suva Peninsula, Fiji. South Pacific Journal of Natural Science, 15, 63– 92.

Quinn, S. P. (1993). Description of a multiuse fishery for flathead catfish. 
North American Journal of Fisheries Management, 13, 594– 599.

Reitz, R. A., & Travnichek, V. H. (2004). Analysis of Missouri catfish angler 
demographics and opinions for fisheries management alternatives. 
Proceedings of the Annual Conference of the Southeastern Association 
of Fish and Wildlife Agencies, 58, 66– 81.

Riepe, C., & Arlinghaus, R. (2014). Einstellungen der Bevölkerung in 
Deutschland zum Tierschutz in der Angelfischerei. Berichte des 
IGB, Heft 27/2014.

Ross, M. R., & Loomis, D. K. (2001). Put- and- take fisheries: Investigating 
catch and retention assumptions. Fisheries, 26, 13– 18.

Schroeder, S. A., Fulton, D. C., Currie, L., & Goeman, T. (2006). He said, 
she said: Gender and angling specialization, motivations, ethics, and 
behaviors. Human Dimensions of Wildlife, 11, 301– 315.

Schumann, S., & Macinko, S. (2007). Subsistence in coastal fisheries pol-
icy: What’s in a word? Marine Policy, 31, 706– 718.

Shamsi, S., Williams, M., & Mansourian, Y. (2020). An introduction to 
Aboriginal fishing cultures and legacies in seafood sustainability. 
Sustainability, 12, 9724. https://doi.org/10.3390/su122 29724

Sheaves, M., Baker, R., McLeod, I., Abrantes, K., Wani, J., & Barnett, A. 
(2016). The conservation status of Niugini black bass: A world- 
renowned sport fish with an uncertain future. Fisheries Management 
and Ecology, 23, 243– 252.

Sowman, M., & Sunde, J. (2021). A just transition? Navigating the process 
of policy implementation in small- scale fisheries in South Africa. 
Marine Policy, 132, 104683.

Szymkowiak, M., & Rhodes- Reese, M. (2020). Addressing the gender 
gap: Using quantitative and qualitative methods to illuminate wom-
en’s fisheries participation. Frontiers in Marine Science, 7, 299.

Toivonen, A.- L., Roth, E., Navrud, S., Gudbergsson, G., Appelblad, H., 
Bengtsson, B., & Tuunainen, P. (2004). The economic value of recre-
ational fisheries in Nordic countries. Fisheries Management and Ecology, 
11, 1– 14. https://doi.org/10.1046/j.1365- 2400.2003.00376.x

Toth, J. F., Jr., & Brown, R. B. (1997). Racial and gender meanings of 
why people participate in recreational fishing. Leisure Sciences, 19, 
129– 146.

Vehanen, T., Piria, M., Kubecka, J., Skov, C., Kelly, F., Pokki, H., Eskelien, 
P., Rahikainen, M., Keskinen, T., Artell, J., Romakkaniemi, A., Suic, 
J., Adámek, Z., Heimlich, R., Chalupa, P., Ženíšková, H., Lyach, R., 
Berg, A., Birnie- Gauvin, K., … Arlinghaus, R. (2020). Data collection 
systems and methodologies for the inland fisheries of Europe. FAO 
Fisheries and Aquaculture technical Paper No. 649.

Vigliano, P. H., Bechara, J., & Quiros, R. (2010). Sharing the fish 06. 
Allocation issues in fisheries management. In R. Metzner, D. 
Isoakawa, Y. Liu, & F. Wells (Eds.), (pp. 210– 231). FAO fisheries and 
aquaculture proceedings, FAO.

Wadiwel, D. (2019). ‘Fishing for fun’: The politics of recreational fishing. 
Animal Studies Journal, 8, 202– 228.

Walsh, K., & Williams, A. (1993). The fishermans’ guide to Zimbabwe. Print 
Holdings (Pvt) Ltd.

West, L. D., Lyle, J. M., Matthews, S. R., Stark, K. E., & Steffe, A. S. (2012). 
Survey of recreational fishing in the Northern Territory, 2009- 10. 
Fishery Report No. 109. Northern Territory Government.

Wilde, G. R., & Ditton, R. B. (1999). Differences in attitudes and fishing 
motives among Texas catfish anglers. In E. R. Irwin, W. A. Hubert, 
C. F. Rabeni, H. L. Schramm, Jr., & T. Coon (Eds.), Catfish 2000: 
Proceedings of the International Ictalurid Symposium (pp. 395– 405). 
American Fisheries Society, Symposium 24.

Yang, Z., Chen, Y., Wang, D., Liu, L., Liu, C., Hughes, R. M., & Liu, Y. (2017). 
Responsible recreational fisheries: A Chinese perspective. Fisheries, 
42, 6. https://doi.org/10.1080/03632 415.2017.1324703

Ying, P. (2014). Recreational fisheries in China: Theories and plan-
ning. International Institute of Fisheries Economics and Trade 
Conference Proceedings Oregon State University. https://ir.libra 
ry.orego nstate.edu/conce rn/confe rence_proce edings_or_journ als/
r494v m40h

Zander, K. K., Parkes, R., Straton, A., & Garnett, S. T. (2013). Water eco-
system services in Northern Australia –  How much are they worth 
and who should pay for their provision? PLOS One, 8, e64411.

Zhang, H. (2015). China’s fishing industry: Current status, government pol-
icies, and future prospects. China as a Maritime Power conference, 
Arlington, Virginia USA. https://www.cna.org/cna_files/ pdf/china 
- fishi ng- indus try.pdf

Zhang, H., Wu, J., Gorfine, H., Shan, X., Shen, L., Yang, H., Du, H., Li, 
J., Want, C., Zhou, Q., Liu, Z., Kang, M., & Wei, Q. (2020). Inland 
fisheries development versus aquatic biodiversity conservation in 
China and its global implications. Reviews in Fish Biology Fisheries, 
30, 637– 655.

Zhao, Y., Gozlan, R. E., & Zhang, C. (2015). Current state of freshwater 
fisheries in China. In J. F. Craig (Ed.), Freshwater fisheries ecology (pp. 
221– 230). John Wiley and Sons Ltd.

How to cite this article: Nyboer, E. A., Embke, H. S., Robertson, 
A. M., Arlinghaus, R., Bower, S., Baigun, C., Beard, D., Cooke, S. 
J., Cowx, I. G., Koehn, J. D., Lyach, R., Milardi, M., Potts, W., & 
Lynch, A. J. (2022). Overturning stereotypes: The fuzzy 
boundary between recreational and subsistence inland 
fisheries. Fish and Fisheries, 23, 1282– 1298. https://doi.
org/10.1111/faf.12688

https://doi.org/10.1111/fme.12515
https://doi.org/10.1111/fme.12515
https://doi.org/10.3390/su12229724
https://doi.org/10.1046/j.1365-2400.2003.00376.x
https://doi.org/10.1080/03632415.2017.1324703
https://ir.library.oregonstate.edu/concern/conference_proceedings_or_journals/r494vm40h
https://ir.library.oregonstate.edu/concern/conference_proceedings_or_journals/r494vm40h
https://ir.library.oregonstate.edu/concern/conference_proceedings_or_journals/r494vm40h
https://www.cna.org/cna_files/pdf/china-fishing-industry.pdf
https://www.cna.org/cna_files/pdf/china-fishing-industry.pdf
https://doi.org/10.1111/faf.12688
https://doi.org/10.1111/faf.12688


1298  |    NYBOER Et al.

APPENDIX A

Estimation of recreational fisheries harvest in South Africa

The estimation of harvest was made as the sum of the har-
vest estimates for the dominant species (groups of species) in the 
fishery and included common carp (Cyprinus carpio, Cyprinidae), 
Micropterus spp., (Centrarchidae), African catfish (Clarias gariepi-
nus, Clariidae), rainbow trout (Oncorhynchus mykiss, Salmonidae), 
Labeobarbus spp., (Cyprinidae), Mozambique tilapia (Oreochromis 
mossambicus, Cichlidae) and African tigerfish (Hydrocynus vittatus, 
Alestidae).

The anglers who primarily target each species were determined 
based on the responses to the question: ‘What is your primary target 
species?’. For AD, the respondents were categorized based on their 
primary target species and the mean number of days fish per annum 
was estimated based on their responses to the question: ‘How many 
days did you go fishing in the last 12 months?’. This survey asked 
each respondent to estimate the average number of days fished per 
year for each species. The PH was estimated for each species based 
on the response to the question: ‘What do you do with the fish that 
you catch?’. The question provided boxes for: (1) eat, (2) release, (3) 
donate and (4) sell, and respondents were able to select more than 
one box. Fish were assumed to be harvested if the respondents se-
lected ‘eat’, ‘donate’,or ‘sell’. Therefore, if respondents only selected 
‘release’, it was assumed that no fish were harvested by the angler, 

while if they selected ‘eat’ it was assumed that all the fish that they 
caught were harvested. If respondents selected ‘release’ and ‘do-
nate’, it was assumed that half of their catch was harvested, while 
if they selected ‘release’, ‘eat’ and ‘donate’, it was assumed that two 
thirds of the fish that they captured were harvested. The mean pro-
portion harvested was then estimated.

The CR estimates for Cyprinus carpio and Clarias gariepinus were 
obtained from competition data for the Free State Province. The CR 
estimate for Micropterus spp. was obtained from McCafferty (2012), 
who reported on competition data from around South Africa. 
However, as the CR estimates were from competitive angling data 
and represent catch of skilled and well- equipped anglers, the CR 
was divided in half to obtain a more realistic estimate. CR estimates 
for the remaining species (Oreochromis spp., Onchorynchus mykiss, 
Hydrocynus vittatus) were based on expert opinion from Mr. M.T. 
Davis and Prof. Peter Britz.

Total harvest in the South African inland recreational fishery was 
estimated to be 3947.4 tonnes per annum (Table A1), with Cyprinus 
carpio, Clarias gariepinus and Oncorhynchus mykiss contributing 73%, 
12% and 6% to the harvest, respectively. The potential bias in the 
estimates, such as the uncertain estimates of catch rate and assump-
tions about individual harvest rates and the limited knowledge of 
harvest rates among low- income recreational anglers are acknowl-
edged. Although this may be an underestimate of recreational har-
vest, it is likely that the true value falls within this order of magnitude.

TA B L E  A 1  Summary of the calculations for the estimation of recreational fisheries harvest in South Africa

Species
Number of 
anglers1

Catch rate (kg/
day)

Mean no. days 
fished1

Prop. catch 
harvested4

Estimated 
harvest

Micropterus spp., Centrarchidae 20,814 1.482 49 0.15 226.4

African catfish, (Clarias gariepinus, Clariidae) 100,000 1.652 23 0.13 493.4

Oreochromis spp., Cichlidae 51,000 0.53 29.2 0.31 230.8

Rainbow trout, (Oncorhynchus mykiss, Salmonidae) 15,000 0.53 37.7 0.29 82.0

Common carp (Cyprinus carpio, Cyprinidae) 400,000 1.652 33.5 0.13 2874.3

Labeobarbus spp., Cyprinidae 5500 13 42 0.13 30.0

African tigerfish (Hydrocynus vittatus, Alestidae) 5500 0.53 34.6 0.11 10.5

Total 3947.4

Note: 1 = Potts et al (in review), 2 = McCafferty, 2012, 3 = Barkhuizen et al., 2017, 4 = Potts, unpublished data.
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