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Abstract
1.	 Abandoned, lost or discarded fishing gear (ALDFG) represents a significant pol-
lutant in wetland ecosystems globally. While the impacts of ALDFG are increas-
ingly recognised as exacting a substantial toll on the world's oceans, reliable data 
on freshwater ecosystems remain scarce.

2.	 We explored the scale and causes of fishing gear loss in freshwater locations 
by engaging recreational anglers through an online questionnaire in Hungary. 
Respondents provided self-reported estimates of lost fishing gear over their an-
gling careers and shared perceptions of the circumstances leading to these losses. 
From the total of 416 responses, 332 respondents provided data that we were 
able to analyse in detail.

3.	 Results indicated that anglers who fished regularly reported greater fishing gear 
loss than older anglers and those that fished predominantly in faster-flowing wa-
ters. Using the self-reported numbers, we estimated that at least 126.0–196.2 mil-
lion fishing gear items have accumulated in Hungary's freshwater over the past 
18 years. Annual lost fishing gear items therefore must weigh 1800–2900 tons, 
equivalent to ~40,500 tons (40.5 million kg) over this study period.

4.	 Practical implication: If current trends persist and based upon time-series mod-
elling, fishing gear loss could amount to 301.0–468.7 million items in the next 
25 years. Our findings highlight the urgent need for targeted interventions, such 
as public awareness campaigns and gear recovery programmes, to mitigate this 
growing problem in environmental pollution.
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1  |  INTRODUC TION

In aquatic environments, the interaction between people and na-
ture is often exemplified by the relationship between anglers and 
water bodies. Abandoned, lost or discarded fishing gear (ALDFG) 
(also known as ‘derelict’ fishing gear; Scheld et al., 2016) poses sig-
nificant environmental threats to aquatic ecosystems (e.g. Gilman 
et al., 2021; Macfadyen et al., 2009).

Globally, an estimated 2% of all fishing gear, including gillnets, 
trawl nets, pots and traps, is lost to the ocean annually (Richardson 
et  al.,  2022). According to the Organization for Economic Co-
operation and Development (OECD)  (2024), 20 million tons (Mt) 
from a total amount of 360 Mt of plastic waste were lost to ter-
restrial or aquatic environments in 2020, reflecting an increase of 
nearly one-third compared to the previous decade. In marine eco-
systems specifically, the amount of plastic pollution in the form of 
lost fishing gear is far from trivial; for example, in the EU, this ac-
counts for 27% of all marine littering (Charter & Whitehead, 2022). 
This is a critical issue considering the potential human health im-
pacts of consuming seafood containing micro- and nanoplastics 
(Muñiz & Rahman, 2025).

Obtaining qualitative and empirical estimates of regional or 
global ALDFG is often challenging (Richardson et al., 2021), with the 
single estimate of approximately 2% of annual gear loss by recre-
ational and commercial anglers alike (Richardson et al., 2022) being 
frequently cited by many studies. Existing studies show considerable 
uncertainty in this estimate as applied to freshwater ecosystems. 
For example, Nelms et al. (2021) found 701 lost gear items along a 
6761-m long stretch of the River Ganges which, by extension, trans-
lates into >250,000 lost gear items along its entire course. In ma-
rine environments, the loss of ALDFG is far more acute, with Rijkure 
et  al.  (2024), for example, estimating that approximately 38,496 
hooks and snoods were lost between 2010 and 2023 in Latvian 
coastal areas, while Unsbo et al.  (2023) estimated annual losses of 
28 million baits, 11.2 million sinkers and 140 million metres of fish-
ing line in Nordic countries. These disparities in estimates, reflecting 
in part difficulties with data collection approaches, underscore the 
importance of further research in freshwater environments directed 
towards a wider base of stakeholders to obtain more precise data 
related to ALDFG.

Many parts of ALDFG degrade into microplastics that can 
threaten aquatic organisms in various ways (e.g. Enrichetti 
et al., 2021). In addition to microplastics, lead weights from lost 
fishing gear expose aquatic organisms to direct toxicological dan-
gers (Grade et  al.,  2019). Harmful effects from ALDFG also in-
clude habitat degradation, propagation of invasive alien species 
and entanglement or entrapment of organisms, causing injury or 

mortality (Gilman et al., 2021). For instance, in a review study cov-
ering a total of 76 relevant articles, over 5400 individuals of 40 
different species have been reported as being entangled in lost 
gear (Stelfox et  al.,  2016), with seabirds being particularly sus-
ceptible (Beron & Pon, 2021). Furthermore, Perroca et al.  (2024) 
identified 86 Mediterranean species entangled in ghost nets, of 
which 10 are considered threatened with extinction according to 
the International Union for Conservation of Nature (IUCN).

Despite these impacts, the extent of ALDFG in freshwater sys-
tems, especially in developing regions, remains under-appreciated, 
particularly in inland fisheries (Ssempijja et al., 2024). Anglers nega-
tively impact these ecosystems in various ways, with pollution being 
one of the most obvious, but details of their more subtle impacts 
are under-researched (Lewin et  al.,  2006; Shephard et  al.,  2022). 
Modern anglers can be sensitive to this socio-environmental prob-
lem and their perceptions can provide valuable insights (Barbosa-
Filho et al., 2020; Löki et al., 2023). Nevertheless, interviews have 
revealed that many anglers still perceive gear loss as a rare occur-
rence (Lewin et al., 2020).

This study aims for the first time to examine the perceived im-
pacts of ALDFG on freshwater ecosystems by anglers in Hungary, 
one of the European countries where angling is a major pastime 
(Tímár et al., 2022). Specifically, we investigate the long-term per-
ceptions of anglers to identify commonly lost items of ALDFG and 
the frequency of their loss. In addition, we provide an estimate of 
the annual number and weight of ALDFG in Hungarian waterbodies. 
We hypothesize that anglers can estimate the quantity and type of 
lost gear based on their own long-held perceptions, while we also 
predict that anglers with longer fishing careers will report fewer gear 
losses over time.

2  |  MATERIAL S AND METHODS

2.1  |  Online questionnaire

Data were collected using an online questionnaire that contained 
35 questions, divided into two sections. The first section sought 
information about respondents' socio-demographic characteris-
tics, and the second section focused on ALDFG, including types, 
quantity and circumstances of loss. Respondents were asked about 
both their recent and cumulative fishing gear losses. The ques-
tionnaire was implemented using Google Forms and distributed 
across 23 Hungarian angler communities on Facebook, ensuring 
broad (country-level) geographic coverage. The online distribu-
tion method followed Vitál et al. (2024): we posted the question-
naire publicly on selected Facebook group pages on multiple (2–4) 

K E Y W O R D S
abandoned, ALDFG, Europe, lost or otherwise discarded fishing gear, recreational anglers, 
survey, time-series modelling, water pollution
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dates, and a day after the posted questionnaires were published 
online, we wrote a ‘reminder’ comment under the post. Responses 
to open-ended questions were grouped by content for subsequent 
analysis.

2.2  |  Profiles of recreational anglers

A total of 416 anglers completed the survey, of whom 398 
were male, 17 were female, and one did not disclose gender. 
Respondents ranged in age from 14 to 74 years (mean: 41 years). 
The sample included primarily blue-collar (n = 187, 45.0%) and 
white-collar (n = 117, 28.1%) workers. Most anglers reported a 
weekly fishing frequency of ≥2 (n = 126, 30.3%), a minority of 
single weekly fishing outings (n = 141, 33.9%) and on average 
25 years of fishing experience. Common techniques included 
bottom angling (n = 348, 83.6%), spinning (n = 239, 57.4%) and 
float angling (n = 204, 49.0%). Many anglers reported visiting at 
least two (n = 129, 31.0%) or three (n = 118, 28.3%) types of wa-
ters (e.g. natural lakes, rivers, oxbow lakes, canals, fishing lakes 
or other small watercourses) most frequently and regularly using 
boats (n = 150, 36.1%), although participation in fishing compe-
titions was low (13.2%). For more detailed demographics and 
information see Table 1.

2.3  |  Statistical analysis

2.3.1  |  Type and number of lost fishing gear items

Respondents estimated the number of (most frequently) lost gear 
items during their fishing careers, and this was used as the response 
variable in a linear regression model. Since lower values were more 
frequent, resulting in a lognormal data distribution, the values were 
log-transformed prior to analysis. Predictor variables included 
fishing frequency (on a scale from 1 = very rare, i.e. a maximum of a 
few times in a year, to 5 = very often, i.e. several times a week), years 
of fishing experience, respondents' age and the primary water type 
visited (i.e. flowing, standing or both). Blank responses were treated 
as missing values, and only complete records (n = 332) were used in 
the linear regression model.

2.3.2  |  Estimated number and weight of lost fishing 
gear items

The average annual number of lost fishing gear items was calculated 
by dividing the total number of lost items (self-reported) by the years 
of fishing experience of respondents. This annual average was then 
scaled using the total number of anglers with active licences in 
Hungary, available only for 2007 to 2024 (National Food Chain 
Safety Office, 2018). We did not have information for the years 2018 
and 2024. Therefore, we estimated these values by applying Kalman 

TA B L E  1 Selected demographics, socio-economic details 
and characteristics of fishing activities between 2007 and 2024 
reported by recreational freshwater anglers (n = 416) in Hungary 
during completion of the questionnaire.

Subject of question and available 
responses

Number of respondents 
(% of those responding)

Age (years)

20–39 177 (42.6)

40–59 180 (43.3)

60+ 38 (9.1)

Not stated 21 (5.0)

Occupation

White-collared worker 117 (28.1)

Blue-collared worker 187 (45.0)

Retired 19 (4.6)

Student 21 (5.0)

Not stated 72 (17.3)

Fishing frequency

Multiple times per week 126 (30.3)

Weekly 141 (33.9)

Multiple times per month 89 (21.4)

Monthly 36 (8.6)

A few times per year 18 (4.3)

Not stated 6 (1.5)

Fishing experience (years)

1–5 50 (12.0)

6–19 87 (20.1)

20–39 168 (40.3)

40+ 97 (23.3)

Not stated 14 (3.3)

Fishing methods employed

Bottom angling 348 (83.6)

Float angling 204 (49.0)

Spinning 239 (57.4)

Not stated 20 (4.8)

Categories of frequently visited fishing waters

Natural lakes 284 (68.2)

Rivers 288 (69.2)

Oxbow lakes 187 (44.9)

Canals 177 (42.5)

Fishing lakes 187 (44.9)

Other small watercourses 23 (5.5)

Frequency of visits to different water type categories

1 61 (14.7)

2 129 (31.0)

3 118 (28.4)

4 57 (13.7)

5 43 (10.3)

(Continues)
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filtering (Gardner et al., 1980) on a time-series model fitted with the 
missing values. Finally, we auto-fitted time-series models (the best-
fitting model was ARIMA [1,1,0], meaning that the model uses one 
lagged value and first differencing, with no moving average compo-
nent) to the entire 18-year study period estimation and forecasted 
until 2050. To estimate the approximate weight of lost fishing gear 
per year, we used the number of lost items annually from 2007 to 
2024, estimated in the previous step, and multiplied it by the average 
weight (i.e. 260.69 g) of different types of fishing gear collected from 
various online sources (Web 2–Web 5).1,2,3,4

All statistical analyses were conducted in R v4.2.2 (R Core 
Team,  2022), using the ‘forecast’ package (Hyndman et  al., 2024; 
Hyndman & Khandakar, 2008) for time-series modelling.

3  |  RESULTS

3.1  |  Anglers' perceptions about the number of 
fishing gear items purchased and lost on a yearly basis

Most anglers (n = 194, 46.6%) reported purchasing 10 or fewer items 
of fishing gear annually; 97 respondents (23.4%) reported purchas-
ing up to 50 items. Fifty to 100 items were purchased annually less 
frequently (21.3%). Of lost gear, 361 (86.7%) anglers reported losing 
some fishing gear during their careers, while 49 (11.7%) claimed they 
had never lost any. Among those who reported losses, less than half 
(n = 187, 44.9%) reported losing 50 or fewer gear items during their 
entire careers, and only 27 (5.5%) reported losing more than 500 
items (Table 2). The types of gear lost most frequently were hooks or 
jigs (n = 246), wire leaders (n = 210) and ground bait feeders (n = 192, 
Figure 1).

3.2  |  Circumstances of fishing gear loss

Most respondents (n = 318, 76.4%) identified gear failure as the pri-
mary cause of loss, followed by leaving items at fishing locations (n = 46, 
11.0%). Other reasons, such as falling into the water at night, theft 
or falling while walking, were less common (n = 22, 5.2%, Figure  2). 
Additionally, a large number of respondents (n = 371, 89.1%) reported 
finding fishing gear lost, presumably by fellow anglers.

3.3  |  Environmental and wildlife impacts

Most respondents (n = 323, 77.6%) believed that lost fishing gear 
causes environmental harm. Commonly reported concerns included 
pollution (n = 144, 34.6%), various threats to wildlife (n = 120, 28.8%) 
and risk to people (n = 120, 23.5%). Specific issues expressed included 
lead poisoning (n = 105, 25.2%), plastic pollution (n = 47, 11.2%), birds 
incorporating lost fishing gear into their nests (n = 4, 0.9%) and inges-
tion by animals (e.g. birds, n = 112, 26.9%; other non-avian animals, 
n = 104, 25.0%). A smaller subset of the respondents highlighted sec-
ondary issues such as algal blooms. A total of 276 respondents (66.6%) 
had caught fish that were entangled in lost fishing gear.

3.4  |  Preventing gear loss

When asked how to reduce gear loss, the most common suggestion 
(n = 144, 34.6%) was for anglers to act more responsibly and care-
fully manage their equipment. Other recommendations were the 
use of appropriate (n = 31, 7.4%) or biodegradable equipment (n = 9, 
2.1%), environmental education campaigns (n = 10, 2.4%), alcohol re-
striction (n = 7, 1.6%), excavation and removal of littoral and in-water 

 1Web 2: https://​energ​ofish.​hu/​ [Accessed: 17/01/2025].
 2Web 3: https://​www.​halca​traz.​hu/​ [Accessed: 17/01/2025].
 3Web 4: https://​www.​euros​tar.​hu/​ [Accessed: 17/01/2025].
 4Web 5: https://​www.​xfish.​hu/​ [Accessed: 17/01/2025].

Subject of question and available 
responses

Number of respondents 
(% of those responding)

6 5 (1.2)

Not stated 3 (0.7)

Participation in fishing competitions

Yes 55 (13.2)

No 259 (62.3)

Not stated 102 (24.5)

Boat use for fishing

Yes 150 (36.1)

No 262 (62.9)

Not stated 4 (1.0)

Note: In the case of categories of fishing waters visited and fishing 
methods employed questions, multiple responses were possible.

TA B L E  1 (Continued) TA B L E  2 Estimated annual numbers of purchased and lost 
fishing gear items during the entire fishing careers of Hungarian 
freshwater anglers answering the questionnaire about their fishing 
activities between 2007 and 2024.

Fishing gear details
Number of respondents 
(% of those responding)

Number of yearly fishing gear items purchases

10 or less 194 (46.6)

10–49 97 (23.4)

50–99 49 (11.7)

100+ 40 (9.6)

Not stated 36 (8.7)

Number of lost fishing gear items during entire fishing careers

Less than 50 187 (44.9)

50–99 86 (20.7)

100–199 49 (11.8)

200–499 36 (8.7)

More than 500 27 (6.5)

Not stated 31 (7.4)
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obstructions (n = 6, 1.4%), bins at fishing sites (n = 5, 1.2%) and col-
lection of lost fishing gear for secondary use (n = 5, 1.2%). Many re-
spondents (n = 384, 92.3%) reported retrieval of lost gear either for 
re-use or disposal, while 214 (51.4%) expressed an interest in know-
ing about the type of fishing gear commonly lost by others.

3.5  |  Fishing habits and water body type

Due to only partial completion of some online questionnaires, we 
were able to analyse only 332 responses of participants in detail. 
The linear regression analysis of these responses revealed several 
trends. The estimated amount of (most frequently) lost fishing gear 
ranged annually from 1 to 1000 with an average of 93.38 ± 158.18 
(1 standard deviation [SD]) items per capita. Those anglers who 
reported frequent fishing activity lost more gear items (β = 0.14, 
t312 = 1.96, p = 0.051), as did those with more years of fishing experi-
ence (β = 0.03, t312 = 3.89, p < 0.001). In contrast, older anglers lost 
significantly less fishing gear (β = −0.02, t312 = −2.81, p = 0.005), and 
those fishing primarily in fast-flowing waters lost fewer items than 
on both standing and slower flowing waters (β = −0.46, t312 = −2.44, 
p = 0.015). Anglers visiting predominantly standing water lost less, 
but statistically similar amounts of, fishing gear compared to those 
on both types of water (β = −0.23, t312 = −1.35, p = 0.178, Figure 3).

3.6  |  Estimated number and weight of lost fishing 
gear over the course of the study and in the future

Based on respondents' self-reported estimates, the average num-
ber of lost items per year was 19.7. Factoring in the number of 
anglers with active licences annually (range: 357,483–553,261) be-
tween 2007 and 2024, we estimated that 7.0–10.9 million fishing 
gear items are lost in Hungarian freshwaters each year, amounting 
to 126.0–196.2 million lost items over the 18 years of our study. 
Based on the time-series forecasting, the predicted annual losses 
of fishing gear items could exceed 9.2 million by 2050 (80% con-
fidence interval: 3.5–14.9 million, Figure  4). Finally, the average 
weight of lost fishing gear per year was estimated to be between 
1,832.9 and 2,836.7 tons (Figure  5), amounting to 40,488 tons 
(40.5 million kg) by 2050.

4  |  DISCUSSION

This study aimed to survey online recreational freshwater anglers 
to identify the types of fishing gear lost, estimate the magnitude 
of these losses and understand the circumstances that led to their 
loss at Hungarian fishing locations. By gathering data on gear 
loss over a longer period of anglers' careers, we not only gained 
insights into the identity of the most frequently lost items but 
also provided estimates of the current quantity of lost gear in 
the country as well as forecasting losses over the next 25 years 
(i.e. until 2050).

F I G U R E  1 The most frequent types of fishing gear lost at least 
once during the fishing careers of Hungarian freshwater anglers 
responding to the questionnaire about their fishing activities 
between 2007 and 2024.

F I G U R E  2 Percentage of gear-loss circumstances mentioned by 
anglers.
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4.1  |  Numbers and weights of lost fishing 
gear items

Our findings suggest that tens of millions of fishing gear items may 
currently exist in Hungary's freshwaters, weighing thousands of 
tons. According to the most recent data, this represents 0.37–0.57% 
of the annually generated waste in the agricultural and food sectors 
(Hungarian Central Statistical Office, 2025). Despite this, Hungary's 
current National Waste Management Plan for 2021–2027 does not 
specifically address the issue of ALDFG (OHT,  2021). Therefore, 
these items are most likely not accounted for in the statistics of any 
waste management sector of the country.

Anglers' perceptions of their annual fishing gear purchases also in-
dicate potentially high turnover rates of such gear. If these estimates 
are accurate (i.e. mean ± 1 SD = 44.62 ± 116.75 items/year) and scaled 
up to the 526,090 active Hungarian anglers in 2023 (MOHOSZ, 2024), 
more than 23 million fishing gear items may be purchased annually, 
of which 30–47% are lost each year, based on our current estimates. 
To improve the accuracy of such estimates, future studies should 
refine methods for data collection and consider involving additional 

stakeholders such as fishing shop employees and magnet fishers 
(Neményi et al., 2024). Involving such anglers directly in ALDFG data 
collection may foster stewardship and collaborative problem solving 
(Richardson, Asmutis-Silvia, et al., 2019). Because recreational fishing 
often engenders a sense of responsibility for aquatic habitats, engag-
ing anglers in research and fishing habitat management could enhance 
conservation outcomes (Shephard et al., 2022).

While our estimates provide valuable insights into the annual 
number and approximate weight of lost fishing gear in Hungary, 
several limitations should be noted. First, the calculations were 
based on self-reported data, which may provide less accurate results 
compared to more systematic data collection. Secondly, the predic-
tions relied on the accuracy of annual angler licence statistics, the 
validity of which can vary markedly between years (Gusman Costa 
& Hause, 2023). Thirdly, our online survey approach may have lim-
ited the participation of older anglers who were less routinely ac-
tive on digital platforms; consequently, their perceptions were likely 
under-represented. Finally, the estimation of the average weight of 
lost fishing gear was based on secondary data, which may not fully 
describe the diversity of fishing gear used by anglers.

F I G U R E  3 Violin plots showing the number of (most frequently) lost fishing gear items (log-transformed) by frequency of fishing activity 
at different water types visited by freshwater anglers in Hungary between 2007 and 2024. Shapes, boxes (from the embedded box-and-
whisker plot) and lines indicate the distribution, average and standard deviation of the values, respectively.
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4.2  |  National insights and global relevance of 
freshwater fishing gear loss

Complementary data about the amount and type of ALDFG in 
Hungarian freshwaters were obtained from Neményi et al. (2024) via 
a social media analysis of the catches of recreational magnet anglers. 
Comparing the 10 most commonly caught items of fishing gear, their 
findings strongly supported ours in the present study. The two nota-
ble exceptions were fishing knives and wire leaders, with freshwater 
anglers reporting rare loss of the former and more frequent loss of 
the latter. We believe that both can be explained by the specificity of 
magnet fishing as knives are usually made of stainless steel and thus 
are attracted to magnets. In contrast, modern wire leaders are made 
from tungsten, titanium or fluorocarbon that are not as strongly at-
tracted to fishing magnets.

To the best of our knowledge, this study is therefore among the 
first to derive country-wide estimates of freshwater ALDFG based 
on anglers' self-reported experiences, which provide a cost-effective 
method to estimate such losses compared with previous fishing gear 
retrieval campaigns (e.g. Pander et al., 2022; Spirkovski et al., 2019). 
Moreover, our finding that commonly lost fishing gear types included 

hooks or jigs, leaders and bait feeders agrees with those of studies in 
other countries where angling is a common freshwater pastime (e.g. 
Baltic countries, Unsbo et al., 2023; Germany, Pander et al., 2022; 
UK, Grade et al., 2019). Therefore, our finding appears to be of broad 
ecological relevance outside of our domestic domain, strengthen-
ing our suggestions related to more active participation of anglers in 
research in this subject area. Moreover, aligned with global recom-
mendations, our results underscore the need for targeted mitigation 
strategies, ranging from awareness and recovery campaigns to inno-
vations in fishing gear design and stakeholder-driven retrieval initia-
tives (cf. Badola et al., 2024; Drinkwin, 2022; He & Suuronen, 2018).

4.3  |  Relationship of fishing gear losses to angler 
experience and waterbody type

We found that age, fishing habits, fishing methods and freshwater 
habitat types significantly influenced the amount of fishing gear 
lost. The higher rates of gear loss by frequent anglers and those 
with more years of fishing experience align with public perception 
(e.g. Richardson et al., 2018; Richardson, Hardesty, & Wilcox, 2019), 

F I G U R E  4 An estimate of the number of items of fishing gear that will be lost annually until 2050 by Hungarian freshwater anglers based 
on present estimates (see text for details). Pale green (2025–2034) and purple (2035–2050) colours show 80% confidence intervals.
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which suggests that experienced and frequent anglers are more 
likely to lose gear. They are also likely exposed to a broader range of 
environmental and climatic conditions, resulting in increased dam-
age to and fatigue of, their gear and the increased likelihood of its 
loss. Additionally, they may fish at different locations with more di-
verse forms of fishing gear, inadvertently increasing the risk of snag-
ging and/or breakage of it. These findings emphasize the complex 
interplay between behaviour, experience and environmental factors 
in recreational fishing gear loss, underscoring the need for targeted 
mitigation strategies.

The notably lower occurrences of fishing gear loss among older 
anglers appear to be influenced primarily by socio-psychological 
factors. With greater experience, older anglers may adopt refined 
practices that reduce the likelihood of losses. Additionally, they may 
exhibit heightened environmental stewardship and caution, and/or 
be more risk-averse due to the economic consequences of losing 
expensive equipment. It should also be noted that given the nature 
of the fishing pastime, which inevitably results in the loss of fishing 
gear over time, it is also possible that some respondents to our ques-
tionnaire (49, 11.7%) may have feared some form of sanction and, 
therefore, did not want to admit to losing their fishing gear.

Anglers fishing predominantly in flowing waters reported fewer 
gear losses compared to those on both standing and flowing waters. 
Flowing waters typically present more dynamic conditions, including 
currents, debris and variable substrates, which might lead to distinct 
patterns of fishing gear use and entanglement compared to stand-
ing waters. Anglers, particularly in faster-flowing waters, tend to 
use thicker main lines, often made of braid, which have significantly 
higher tensile strength. Furthermore, river-dwelling fish such as 
European Barbel (Barbus barbus) or European Catfish (Silurus glanis), 
particularly those in faster currents, are known for their vigorous 
fighting behaviour (Boulêtreau et al., 2016; Roberts et al., 2025). As 
a result, anglers commonly rely on more robust and durable equip-
ment, which may inherently reduce the frequency of losses. These 
adaptations highlight the interplay between environmental demands 
and angler behaviour in shaping patterns of fishing gear loss.

4.4  |  Mitigation measures

Most of the respondents agreed that lost fishing gear causes envi-
ronmental harm, including pollution, threats to wildlife and risks to 

F I G U R E  5 The estimated weight of fishing gear items lost by Hungarian freshwater anglers between 2007 and 2024 (inclusive).
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human safety. They also emphasized the need for anglers to adopt 
more responsible practices and carefully manage their equipment 
to mitigate these impacts. Our findings suggest that targeted man-
agement interventions could effectively reduce ALDFG. Educational 
programmes targeting younger and/or less experienced anglers, 
along with habitat-specific guidelines to minimize entanglement 
risks, could be particularly impactful. However, as respondents high-
lighted, addressing ALDFG requires a multifaceted approach that 
combines education, behavioural change and practical measures.

Marking of fishing gear improves its visibility and traceability 
(Gilman, 2015; He & Suuronen, 2018), and innovative technologies 
such as side scan sonars can also aid its retrieval (Fulton, 2021). 
However, the marking of angling gear such as hooks, lines and 
feeders greatly reduces its effectiveness. Therefore, we should 
concentrate on retrieval programmes combined with reliable re-
porting systems targeted at ALDFG hotspots to reduce the quan-
tity of ALDFG that is responsible for the entrapment and death of 
fishes and other aquatic animals in the absence of angler aware-
ness, losses known as ‘ghost fishing’ (Drinkwin, 2022; Gajanur & 
Jaafar,  2022). The inclusion of stakeholders such as local divers 
in ALDFG retrieval campaigns can be extremely effective (Lloret 
et  al.,  2014). For example, a cleaning survey in Lake Eixendorf 
(Germany) found more than 65 kg of various types of fishing gear, 
including much lead and plastic (Pander et al., 2022). Citizen sci-
entists reporting ALDFG online can also yield substantial benefits 
(Gajanur & Jaafar, 2022; Richardson, Asmutis-Silvia, et al., 2019). If 
implemented in combination with a retrieval programme, report-
ing systems on ALDFG have been shown to reduce the quantity 
of ALDFG and, thus, incidents of ghost fishing (Gilman,  2015). 
While retrieval campaigns remain valuable, they are inherently 
more expensive and logistically difficult to conduct effectively. 
Prevention, however, remains the most effective long-term 
strategy (Yang, 2022).

Brown and Macfadyen  (2007) suggested that preventative 
measures are generally preferable to curative ones, as they imme-
diately reduce the risks and costs associated with fishing gear loss. 
Biodegradable fishing gear holds promise (Deroiné et  al.,  2019; 
Gilman, 2016), but its uptake by the angling community is limited 
by production costs and market availability, challenges that may 
be particularly acute for anglers in lower-GDP countries. Grade 
et  al.  (2019) emphasized the urgent need for accelerated devel-
opment, marketing, adoption and regulatory frameworks of non-
toxic fishing gear, but while environmental education campaigns 
can help, lasting change may require state, authority or organisa-
tional support for the use of biodegradable materials in fishing gear 
and improved regulatory frameworks (Deshpande & Aspen, 2018; 
Jennings & Revill,  2007). Implementing Extended Producer 
Responsibility (EPR) schemes for fishing gear containing plastic also 
can incentivize manufacturers to design more durable, repairable 
and recyclable products, while funding collection and recycling sys-
tems that reduce the likelihood of gear entering the environment as 
ALDFG (European Commission, 2019; UNEP, 2021). Furthermore, 
the active involvement of national angling associations, such as the 

Hungarian National Anglers' Association (MOHOSZ), could help 
to co-develop preventative strategies and coordinate periodic re-
trieval initiatives, thereby strengthening stakeholder ownership 
and outreach. Although, above, we have detailed some viable mit-
igation strategies to reduce the negative impacts of ALDFG, their 
broad acceptance could be challenging, given that anglers' under-
standing of fisheries management measures is often limited and 
heavily dependent on personal communication networks (Cardona 
& Morales-Nin,  2013). Furthermore, awareness-raising alone may 
have limited long-term impact without sustained incentives and 
monitoring, and campaign outcomes can be difficult to measure due 
to the diffuse nature of gear losses over time and space (Macfadyen 
et al., 2009; Richardson et al., 2021).

5  |  CONCLUSIONS

Lost fishing gear represents a substantial source of freshwater 
pollution, with disproportionate negative impacts on wildlife and 
extensive social and economic impacts. Our estimates represent 
the first country-wide assessment of the quantitative amounts of 
ALDFG in freshwater ecosystems, utilizing data obtained directly 
from responses by freshwater anglers. Our approach highlights the 
value of first-hand reporting of such losses.

While previous studies (e.g. Gilman,  2015; Richardson 
et al., 2022) have emphasized the environmental harms caused by 
ALDFG, including pollution and risks to wildlife, our findings pro-
vide a more nuanced understanding of how angler behaviour, socio-
demographics and location of fishing activities contribute to this 
issue. The acknowledgement by respondents of the environmen-
tal harm caused by loss of their fishing gear, combined with their 
suggestions for more responsible fishing practices, underscores the 
need for education and behavioural interventions.

While this study provides estimates of fishing gear loss in terms 
of the total number of items lost, future research would benefit from 
quantifying fishing gear losses in terms of their mass (e.g. kilograms 
or tons) across various different types of gear. Such data would en-
able a more comprehensive assessment of the environmental im-
pacts associated with fishing gear loss, including pollution load and 
material persistence in ecosystems. Additionally, mass-based esti-
mates would provide a stronger basis for developing targeted mit-
igation measures, such as prioritizing the reduction of heavier or of 
more environmentally damaging fishing gear.

Our findings highlight the necessity of integrating anglers' 
knowledge into freshwater ALDFG research and management. By 
combining technological innovation, stakeholder engagement and 
supportive policy measures, we can move towards more sustainable 
and responsible recreational fishing practices.
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