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ARTICLE INFO ABSTRACT

Keywords: Wire snare poaching is an indiscriminate and pervasive form of hunting that poses a significant threat to global
Wire' snare biodiversity. However, research synthesizing the ecological and socio-economic dimensions of snaring remains
Snaring ) limited. To address this gap, we systematically reviewed 304 studies published between January 1977 and May
fﬂ‘fﬁ:ﬁ?} poaching 2025 to: (1) assess the global distribution of wire snaring research, (2) examine spatio-temporal trends, (3)

identify core research themes, and (4) determine key knowledge gaps. We found that snaring is a global issue,
occurring across Africa, Australia, Asia, North America, and Europe. Despite the global nature and increasing
magnitude of snaring research over the past three decades, most research attention was in sub-Saharan Africa
and Southeast Asia. Through thematic analysis, we identified five core wire snare research themes: Direct Effects,
Indirect Effects, Optimized Detection, Socio-economic Dimensions, and Management Interventions. While Direct
Effects (mortality and injuries) are well-documented, Indirect Effects, such as altered predator prey dynamics and
behavioral shifts, remain limited, underscoring the need for innovative methodologies to better capture non-
consumptive impacts of snaring. Emerging research on Optimized Detection, including machine learning,
shows promise but requires further validation to overcome low snare detectability. Addressing Socio-economic
Dimensions, including poverty, bushmeat demand, and community perceptions, is critical for designing effective
Management Interventions. Integrated approaches combining law enforcement with community-driven conser-
vation strategies are gaining traction. However, further research is needed to assess effectiveness and adapt-
ability. Expanding geographic representation, advancing interdisciplinary research, and refining intervention
strategies is essential to mitigating the threat of snaring and informing conservation policies globally.

Wildlife conservation
Socio-economic dimensions

1. Introduction including poaching for animal body parts and bushmeat, is an escalating

threat that has been shown to rapidly accelerate declines in terrestrial

Biodiversity loss is one of the most pressing conservation challenges
globally, driven by anthropogenic factors such as habitat destruction,
climate change, and overexploitation of wildlife (Dirzo et al., 2014;
Habibullah et al., 2022; Maxwell et al., 2016). Among these drivers,
unsustainable hunting has emerged as a particularly acute threat which
can not only accelerate population declines but also disrupt ecosystem
functions (Brodie et al., 2021; Ripple et al., 2016b). While unsustainable
hunting can occur legally, such as when regulated harvest limits fail to
reflect population dynamics (Minin et al., 2021), illegal hunting,

wildlife populations (Ripple et al., 2016a; Wittemyer et al., 2014).
Beyond reducing population sizes, such illegal hunting may have addi-
tional ecological impacts, including disrupting predator-prey dynamics,
competitive dynamics, community food webs, and broader ecosystem
resilience (Creel et al., 2024; Darimont et al., 2015; Figel et al., 2021).

Illegal hunting employs various capture methods that differ in
selectivity for specific animal subjects (Montgomery et al., 2022). These
methods range from targeted techniques, such as firearms and bows, to
indiscriminate approaches, including traps and poisons, which impact
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both target and non-target species (Lindsey et al., 2013; Ogada, 2014).
Among the latter strategies, wire snaring is particularly concerning due
to its widespread use and indiscriminate nature of the rudimentary
technology (Becker et al., 2013; Gray et al., 2018; Montgomery et al.,
2023).

Wire snaring is deeply rooted in social-economic challenges, moti-
vated by subsistence needs in impoverished communities and the com-
mercial demand for bushmeat and other animal products in local and
regional markets (Akani et al., 2015; Fa et al., 2000; Lindsey et al.,
2011a; Sawaki et al., 2022). Traditionally employed in biodiversity
hotspots within sub-Saharan Africa and Southeast Asia, wire snares are
constructed from readily available and low-cost materials, including
wiring from vehicle tires, brake cables, fencing, or electrical wires (Gray
et al., 2017; Gubbi et al., 2023; Haq et al., 2023; Mudumba et al., 2021).
These lightweight materials are easily concealed for transport, silent in
operation, and simple to set, making wire snares a preferred tool for
poachers seeking to avoid detection, particularly in areas close to
communities or where the sound of firearms would alert law enforce-
ment (Dobson et al., 2019; Sethi, 2022). Poachers may strategically
place snares along game trails, near water sources, and in other high-
traffic wildlife areas, leveraging local ecological knowledge to maxi-
mize capture success (Nieman and Nieman, 2024; Watson et al., 2013).
They may also employ landscape manipulation techniques to increase
capture success, including the use of fire to stimulate the growth of
palatable vegetation that attracts herbivores, and the construction of
brush fences to direct animal movement toward snare lines (Lindsey &
Bento, 2012; O'Kelly et al., 2018a). Snare placement may also be
influenced by seasonal changes and the spatial distribution of law
enforcement patrols, resulting in temporally dynamic and shifting pat-
terns within landscapes (Becker et al., 2013).

Wire snares function through a self-operating mechanism that en-
ables capture with minimal human effort. Depending on the habitat and
target species, snares may be either passively or actively triggered, with
a variety of designs that highlight the adaptability of poaching tech-
niques (Becker et al., 2013). A typical passive snare consists of three
primary components namely an anchor, a suspended loop, and a slip
point. The anchor secures the snare by fastening it to strongly rooted
vegetation, such as trees or shrubs in forested landscapes, or to fixed
structures such as stakes or fence posts, preventing the wire from being
dislodged when an ensnared animal struggles to escape (Becker et al.,
2013; Kendon et al., 2022; Mudumba et al., 2021). The suspended loop,
with the lower end positioned at the approximate height of the target
species, is designed to capture the animal as it walks or runs through.
The loop is often held at the approximate height using organic materials
such as grass or reeds, ensuring it remains elevated and correctly posi-
tioned while easily breaking to release the snare when an animal is
captured (Montgomery et al., 2023). The slip point functions as the
tightening mechanism, allowing the loop to constrict in one direction. As
an animal moves through the suspended loop, its forward motion pulls
the running end of the wire through the slip point, causing the loop to
tighten around its neck, torso, or limbs. Friction at the slip point ensures
that the loop remains taut, making it nearly impossible for most animals
to escape without external intervention or amputation. In contrast,
actively triggered snares, such as foot- or whip- snares, use a bent branch
or anchored pole held under tension which releases when an animal
steps into a hidden loop and triggers the mechanism (Teutloff et al.,
2021). Regardless of trigger type, if a snare breaks from its anchor, re-
sidual tension within the slip point can continue to constrict the wire
over time, cutting deeply into tissue and exacerbating injury severity
(Banda et al., 2023; Quiatt et al., 2002).

As wire snare traps are designed to be left unattended, poachers can
deploy numerous snares simultaneously and in dense clusters, signifi-
cantly increasing the spatial and temporal intensity of poaching
(Groenenberg et al., 2023; Lindsey et al., 2011b). The precise locations
of deployed snares are often left unchecked, which can result in unde-
tected carcasses left along trap lines (Muchaal and Ngandjui, 1999).
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While the intended targets of wire snaring are often ungulates in forest
and savanna ecosystems, as these species are highly valued for bush-
meat, it frequently results in the incidental capture of non-target species,
also known as by-catch (Gray et al., 2018; Rostro-Garcia et al., 2023;
Wiafe, 2021). Scavengers, for example are often caught while feeding on
snared carcasses, and subordinate predators face heightened risk in
poaching hotspots along protected area edges, where snaring pressure is
often highest (Becker et al., 2024; Knopff et al., 2010; Watson et al.,
2013). Thus, while ungulates are the primary targets, snaring can
inadvertently disrupt their predators as well, amplifying the effect on
overall predator-prey dynamics.

The risk of being snared also varies with animal life history traits. For
example, adult males of some species exhibit higher snaring mortality
rates, likely due to increased movement patterns associated with terri-
toriality and mate-seeking behavior, and hence higher encounter with
snaring sites (Holmern et al., 2006;Kasozi et al., 2023b). Dispersing
individuals are often more vulnerable to snaring due to their wide-
ranging movements through unfamiliar areas, increasing their likeli-
hood of encountering snares (Becker et al., 2024). Juveniles may also be
at heightened risk due to their exploratory behavior and inexperience in
detecting snares, particularly among primates, where age-related
vulnerability to snaring has been more commonly observed
(Haggblade et al., 2019). Snare-related animal mortality may disrupt
dispersal dynamics, reduce recruitment, and potentially skew popula-
tion demographics, ultimately threatening population viability. While
direct mortality is a significant consequence of snaring, animals that
escape snares often sustain severe injuries, including lacerations, am-
putations, internal bleeding, and fractures, leading to long-term
impairment of health or secondary mortality (Haggblade et al., 2019;
Kasozi et al., , 2023b; King'ori et al., 2018; Turnbull et al., 2013; Waller
and Reynolds, 2001; White and Van Valkenburgh, 2022; Yersin et al.,
2017). The prolonged and cumulative removal of individuals, particu-
larly among slow-reproducing, large-bodied species, can accelerate
population declines, reduce recruitment rates, and heighten the risk of
extirpation (Kasozi et al., 2023b; Loveridge et al., 2020; Montgomery
et al., 2023).

In addition to injuries and fatalities, snaring may also disrupt species
interactions, habitat use, and ecosystem dynamics. These indirect effects
can be broadly categorized into two pathways. First, sublethal effects
occur in injured individuals that escape snares but sustain injuries,
leading to behavioral changes such as altered movement, reduced
foraging efficiency, and disrupted social interactions (Kasozi et al.,
2023a; Yersin et al., 2017). Beyond these behavioral shifts, sublethal
effects can also impose long-term physiological costs, including chronic
stress responses, weakened immune function, and diminished repro-
ductive success, further compounding population declines (Benhaiem
et al., 2023). Second, snaring can influence non-snared individuals by
altering broader ecological dynamics. Predators, for example, may
experience prey depletion and shifts in prey composition, as snaring
disproportionately targets ungulates and other herbivores in heavily-
poached landscapes (Creel et al., 2018; Basak et al., 2025; Vinks et al.,
2020). These changes can result in dietary niche compression, prey base
homogenization, and altered energetics, leading to smaller group sizes,
increased interspecific competition among carnivores, and elevated
levels of by-catch (Banda et al., 2023; Creel et al., 2025a, 2025b;
Goodheart et al., 2021; Reyes de Merkle et al., 2024). The latter may
occur as larger prey species, and the larger snares associated with them,
become less commonly used, increasing the frequency of mid-sized
snares that pose greater risk to carnivores. Collectively, these dy-
namics can have demographic consequences for predator populations,
including reduced recruitment and the emergence of source-sink dy-
namics that inhibit long-term population viability and connectivity
across landscapes (Becker et al., 2024; Creel et al., 2024). Importantly,
such shifts may also extend to herbivore communities themselves, where
altered species composition could disrupt competitive interactions, fa-
voring species less susceptible to snaring and reshaping ecosystem
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structure and function. For instance, in Cambodia, snaring-driven de-
clines in terrestrial ungulates contrasted with the persistence of arboreal
primates, potentially restructuring trophic interactions in ways that
remain poorly understood (Groenenberg et al., 2023). Additionally,
similar to other forms of anthropogenic disturbance, snaring may alter
wildlife habitat use, potentially causing some species to avoid high-risk
areas despite resource availability, though such responses may not be
universal and can be difficult to disentangle from general avoidance of
human activity (Burak et al., 2023; Hayward, 2009; Suraci et al., 2019).

While research efforts have provided valuable insights, certain di-
mensions of snaring remain unexplored. Despite its widespread use and
important conservation implications, many questions about wire snar-
ing's extent and ecological consequences remain unanswered. We
addressed this critical research gap by conducting a systematic review to
synthesize existing knowledge on wire snaring and its socio-ecological
impacts. Our specific study objectives were to: 1) assess the global dis-
tribution of wire snare research effort, 2) examine spatio-temporal
patterns to evaluate how the field has developed over time and across
different geographic regions, 3) identify the core research themes of
wire snare research, and 4) determine key research gaps to highlight
underexplored areas and inform future studies on wire snaring and its
conservation implications. We derived a conceptual framework of core
research themes that structure the current understanding of wire snaring
and its broader implications for conservation science. Building on these
insights, we propose novel methodologies to address identified research
gaps, advancing future studies on the ecological and conservation
challenges posed by wire snaring.

2. Methods

We conducted a systematic literature review in May 2025 to assess
existing research on wire snare poaching. We implemented this search in
two electronic databases, Scopus and Web of Science (WOS), due to their
comprehensive coverage of the conservation science literature. To
ensure robust retrieval of relevant studies, we developed a search
strategy that combined keywords related to wire snaring, hunting, and
bushmeat, along with terms capturing the ecological, behavioral, and
socio-economic dimensions of snaring. Our primary search string was:
(“snare” OR “snares” OR “snaring” OR ‘“snared” OR “wire traps” OR
“prey depletion”) AND (“hunting” OR “poaching” OR “bushmeat” OR
“wildlife” OR “subsistence” OR “by-catch” OR “mortality” OR “injury”
OR “behavio*r” OR “population dynamics” OR “predator-prey” OR
“detection” OR “mitigation” OR “social” OR “economic” OR “cultural™).
We included multiple variations of the term “snare” and its derivatives
to ensure that all relevant mentions in different contexts were retrieved.
Additionally, terms such as “wire traps” were incorporated to account
for alternate nomenclature. To ensure we captured the more complex
indirect ecological effects associated with wire snare poaching, we also
included the term “prey depletion” in our search string. This allowed us
to identify studies that may have explored the broader consequences of
snaring, such as altered predator-prey or competitive dynamics due to
snared induced prey loss. The second half of our search string was
designed to capture the broader contexts in which wire snaring occurs.
These terms allowed us to identify studies addressing the ecological
impacts of snaring (e.g., mortality, population dynamics), socio-
economic drivers (e.g., bushmeat trade, subsistence use, cultural prac-
tices), and management responses (e.g., detection technologies, miti-
gation strategies, community engagement). The search was conducted
across study titles, abstracts, and keywords in both databases to main-
tain consistency and relevance.

All retrieved studies were imported into Zotero for reference man-
agement. After removing duplicates, we implemented a two-stage
screening process to determine eligibility. In the first stage, we
screened study titles and abstracts, including studies that explicitly or
implicitly examined wire snaring in the context of wildlife conservation.
Studies were included if they discussed wire snares as a method of
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poaching or as a central cause of observed impacts, whether ecological,
demographic, or socio-economic. This included studies that identified
wire snaring as a driver of mortality, injury, behavior change, popula-
tion, or community dynamics. We also included research where com-
munity reliance on bushmeat or poaching was linked specifically to the
use of wire snares. Additionally, studies examining conservation in-
terventions in landscapes explicitly affected by wire snaring were
retained. Studies were excluded if they discussed poaching, bushmeat
harvesting, or poaching induced prey depletion without mention of wire
snares, as we could not assume snaring in the absence of specific
reference. This approach was intended to strike a balance between
comprehensive coverage and methodological rigor, while reducing the
risk of misclassifying studies not directly focused on wire snaring.

Studies were removed if they focused on non-invasive hair snares for
genetic sampling, archaeological research on historical snaring tech-
niques, veterinary studies on pharmaceuticals for wildlife immobiliza-
tion, or wildlife capture methods for scientific research or population
management unrelated to illegal poaching. Additionally, we removed
studies that referenced snare or snaring in relation to cell biology and
medical techniques.

In the second stage, we conducted a full-text review of the remaining
studies to confirm their relevance and adherence to our inclusion
criteria. From each study, we recorded the year of publication to assess
temporal trends in wire snare research and the geographic location to
evaluate its global distribution. We then extracted key data from each
study, including study objectives, methodologies, primary findings, and
conservation implications, which we systematically analyzed to identify
methodological patterns and recurring research foci. Using an inductive
thematic analysis approach (Kiger and Varpio, 2020), we coded each
study based on its primary area of investigation to identify convergent
research questions and thematic trends across the literature. We subse-
quently aggregated these assigned themes by country to examine global
thematic patterns of wire snare research effort.

To further increase analytical resolution and better capture the di-
versity of research within each theme, we conducted a second round of
inductive coding to identify finer-scale research patterns. This iterative
process led to the development of a nested classification structure that
captured both broad thematic categories and more specific sub-
categories of inquiry. These subcategories reflect recurring methodo-
logical approaches, core results, or theoretical perspectives across
studies. Articles were then assigned to a subcategory based on their
primary content and contributions.

3. Results

Our database search yielded 4607 research studies from Scopus (n =
2825) and Web of Science (n = 1782). After removing duplicate records
and applying our inclusion criteria, 4303 studies were excluded. This
screening process resulted in a final dataset of 304 studies for analysis
(See Supplemental A for full list of recognized studies).

The retained studies were published between January 1977 and May
2025, with wire snare research output increasing over time (Fig. 1.).
Between 1977 and 2010, fewer than seven studies were published
annually. Research activity began rising in the subsequent decade,
peaking at 33 publications in 2021, with an overall Compound Annual
Growth Rate (CAGR) of 6.34 %. The geographic distribution of wire
snare research revealed a strong regional focus, with the highest con-
centration of studies conducted in Eastern and Southern Africa (Fig. 2).
Nationally, Uganda had the highest number of studies (n = 30), followed
by Zambia (n = 21), Zimbabwe (n = 18), South Africa (n = 14), and
Tanzania (n = 14). In West Africa, notable research activity was recor-
ded in Cameroon (n = 14), Equatorial Guinea (n = 8), and Ghana (n =
7). In Southeast Asia, research was well-represented in Cambodia (n =
12), Indonesia (n = 12), Vietnam (n = 10), Laos (n = 8), and Malaysia (n
= 4). Beyond Africa and Southeast Asia, China (n = 12) and India (n =
14) had moderate research activity. North America also contributed a
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Fig. 1. The number of peer-reviewed studies published per year on wire snare poaching and its impacts on wildlife, from January 1977 to May 2025. The bar plot
illustrates a gradual increase in research output over the decades, with notable growth from 2011 onward and a peak of 33 publications in 2021. All studies were

sourced from Scopus and Web of Science.
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Fig. 2. Global distribution of wire snaring research effort categorized by the number of studies published per country. Darker shades represent a higher number of
studies, with the highest concentrations observed in regions such as Southern and East Africa, Southeast Asia, China, and North America. Lighter shades indicate
fewer studies, highlighting areas with lower research activity, including parts of Central and South America, Central Asia, Northern and Central Africa, and Europe.

significant number of studies (n = 20), primarily from the United States
and Canada. Outside these regions, research on wire snaring was
comparatively limited, with a few studies conducted in Europe,
including Spain (n = 4), the United Kingdom (n = 3).

3.1. Wire snare research themes and subcategories

Our analysis identified five overarching themes that characterize the
current landscape of wire snare research: Direct Effects, Indirect

Effects, Socio-economic Dimensions, Optimized Detection, and
Management Interventions (Fig. 3.). Direct Effects dominated glob-
ally, particularly across Southern and Eastern Africa, Europe, India,
China, and Australia, while Indirect Effects were limited, emerging as
the dominant theme only in Zambia and Japan (Fig. 4, Supplemental B).
Socio-economic Dimensions were most prevalent in West Africa and
Southeast Asia, including countries such as Ghana and Indonesia.
Optimized Detection was primarily studied in Bangladesh and Guinea,
while Management Interventions were the dominant focus in Canada,
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Russia, the Democratic Republic of Congo, Vietnam, and Laos. Within
each theme, we developed 22 subcategories to capture distinct meth-
odological approaches and conceptual emphases (Fig. 5., Supplemental
C). All subcategory percentages reported below are calculated relative to
the number of studies within each overarching theme.

The Direct Effects theme was the most represented in the literature,
accounting for 39.8 % of all studies (n = 121). This body of work pri-
marily focuses on the immediate consequences of snares on wildlife
health and survival and was dominant globally, including most of South
and East Africa, Europe, India, and China. Within this theme, Snare-
Related Mortality was the most common subcategory (37.2 %, n = 45),
documenting deaths caused by snares through carcass records, bush-
meat market surveys, and ranger patrol data estimating snaring-related
kills and species diversity. Demographic Impacts comprised 35.5 % (n =
43), assessing how snaring affects demographic patterns such as sur-
vival, recruitment, dispersal, source-sink dynamics, or local extirpation,
often using GPS or camera trap data, transect sampling, long-term
intensive studies, or population modeling. Snare-Related Injury accoun-
ted for 24.0 % (n = 29), with studies reporting wounds, limb loss, or
other trauma from snares based on visual assessments, clinical records,
or field monitoring. A smaller proportion (3.3 %, n = 4) addressed Snare
Design and Lethality, examining how characteristics such as wire thick-
ness, loop size, or anchor type influence capture success, lethality, and
injury severity.

The Indirect Effects theme (12.5 %, n = 38) explored cascading
ecological consequences of snaring beyond immediate injury or death.
Prey Depletion and Trophic Consequences was the dominant subcategory
(50.0 %, n = 19), documenting how snaring-driven declines in prey

Socio-economic
Dimensions

Management
Interventions

Optimized Detection
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populations affect predator abundance, diet composition, interspecific
competition, dietary niche compression, or broader trophic cascades.
Snare Injury-Driven Behavioral Change (15.8 %, n = 6) focused on how
injuries alter behavior in surviving animals, including reduced mobility,
altered group dynamics, or long-term shifts in foraging and activity
patterns. Behavioral Responses to Snaring Risk (15.8 %, n = 6) investi-
gated avoidance behaviors, vigilance, or spatial and temporal movement
changes in response to poaching pressure. A smaller set of studies
examined Physiological Stress and Energetics (10.5 %, n = 4), assessing
impacts of injury or human-induced predation risk on hormone levels,
energy budgets, and reproductive physiology. Scavenger and Predator
Exploitation of Snared Wildlife (7.9 %, n = 3) explored how carnivores
and scavengers interact with snared animals, carcasses, or baited sites,
interactions that can elevate by-catch risk, alter predation dynamics, or
create ecological traps.

The Socio-Economic Dimensions theme accounted for 20.4 % of
studies (n = 62) and focused on the human behaviors, motivations, and
structural drivers that underlie snaring. Bushmeat Market and Trade
Drivers (33.9 %, n = 21) examined how economic drivers, including
bushmeat markets, trade networks, and consumer demand, drive snar-
ing for economic gain. Subsistence Hunting and Food Security (16.1 %, n =
10) addressed snaring as a coping strategy for food insecurity, empha-
sizing its role in meeting subsistence needs where alternative protein
sources are limited. Hunting Practices and Demographics (27.4 %, n = 17)
explored who participates in snaring and how, including analysis of
demographic predictors (e.g., age, gender, employment, education, and
ethnicity), hunting techniques, and snaring frequency. Community Per-
ceptions, Awareness, and Attitudes (22.6 %, n = 14) investigated how

Direct

Fig. 3. Conceptual framework illustrating the key themes in research on wire snare poaching and its impacts. Arrows pointing into the central snare symbol represent
themes driving snaring levels, including Socio-economic Dimensions (20.4 % of studies), which explore factors like poverty and cultural practices, and Man-
agement Interventions (18.7 %), which focus on strategies to mitigate poaching through policy, enforcement, and community engagement. Arrows pointing out of
the snare symbolize the effects of snaring, including Direct Effects (39.8 %), such as injury and mortality of wildlife, and Indirect Effects (12.5 %), highlighting
ecological consequences like altered predator-prey dynamics due to prey depletion, as well as behavioral changes. Optimized Detection (8.5 %) bridges both sides,
focusing on technological advancements to detect and monitor snaring trends and deployment patterns, influencing both presence and impact of snares.
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Fig. 4. Global distribution of dominant research themes in wire snaring studies. Countries are color-coded by the most frequently represented research theme in
published studies: Direct Effects (green), Indirect Effects (red), Management Interventions (blue), Optimized Detection and Monitoring (purple), and Socio-Economic
Dimensions (orange). Dominant theme refers to the research theme associated with the highest number of studies conducted in each country. Countries with black
diagonal hatching indicate ties, where multiple themes were represented equally. Detailed theme distributions for these countries are provided in Supplemental B.
(For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

communities perceive snaring in relation to wildlife populations, law
enforcement strategies, and conservation efforts.

The Management Interventions theme (18.7 %, n = 57) focused on
actions taken to reduce snaring through enforcement, governance, and
community engagement. Law Enforcement and Patrol Effectiveness was
the most represented subcategory (35.1 %, n = 20), analyzing snaring
trends and assessing effectiveness of ranger patrols and other law
enforcement strategies in deterring or reducing snaring incidents. Pro-
tected Area Designation and Wildlife Monitoring (21.1 %, n = 12) focused
on how protected area designation (ex. protected area vs community
area), combined with wildlife monitoring (e.g., camera traps, surveys,
focal monitoring, field-based protection), affect snaring patterns and
species persistence. An equal proportion of studies (21.1 %, n = 12)
addressed Snaring Legislation and Sustainable Use Policies, focusing on
legal frameworks banning or regulating snaring and bushmeat hunting,
and promoting sustainable practices such as certified harvests, trap
design standards, or quotas. Community-Based Conservation and Liveli-
hood Programs (14.0 %, n = 8) evaluated interventions aimed at
involving local communities in conservation through benefit-sharing,
alternative livelihood strategies, or informal guardianship to reduce
reliance on snaring. Alternative Deterrence Strategies (8.8 %, n = 5)
investigated non-patrol interventions, such as researcher presence,
signage, or voucher systems, designed to influence poacher decision-
making through social or psychological cues.

The Optimized Detection theme (8.5 %, n = 26) reflects a growing

focus on improving the detection, monitoring, and spatial understanding
of wire snaring through technological and analytical advancements.
Spatial Risk Models for Snaring (61.5 %, n = 16) dominated this theme,
using spatial modeling and machine learning to snare deployment pat-
terns based on environmental, topographic, or anthropogenic variables.
Patrol Optimization Strategies (23.1 %, n = 6) focused on enhancing the
efficiency and effectiveness of anti-poaching patrols by modeling patrol
routes, assessing spatial coverage, and identifying effort gaps or biases.
A smaller number of studies addressed Imperfect Detection (11.5 %, n =
3), explicitly accounting for the fact that snares are often missed during
surveys or patrols. These studies employed methods such as N-mixture
models, detection probability estimates, or experimental detection trials
to correct for undercounting and improve the accuracy of monitoring
data. Finally, only one study (3.8 %) focused on Novel Detection Tech-
nology, testing or developing innovative tools aimed at enhancing snare
detection capacity in the field.

4. Discussion
4.1. Global distribution of wire snaring

Our review identified 304 peer-reviewed studies documenting wire
snaring across a wide geographic range, with confirmed cases reported

in Africa, Asia, Australia, Europe, and North America. While no studies
from South America were identified in our dataset, this absence likely
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Fig. 5. Number of studies across 22 subcategories within the identified key research themes on wire snare research. Each bar represents the number of studies (out of
n = 304) assigned to specific subcategories within broader themes: Direct Effects (e.g., mortality, injury, population impacts), Indirect Effects (e.g., prey depletion,
physiological stress, behavioral responses), Management Interventions (e.g., patrol effectiveness, community programs, policy), Optimized Detection (e.g., spatial

risk models, novel detection tools), and Socio-economic Dimensions (e.g., bushmeat trade, hunting practices, community perceptions, food insecurity).

reflects a gap in published research rather than a true absence of snaring
in these regions. Given that snaring is widely used in similar ecological
and socio-economic contexts elsewhere, it is reasonable to assume that
snaring may also occur in South America but remains underreported.
This underscores the global nature of snaring as a conservation threat
and highlights the need for expanded research efforts to better under-
stand its full extent and impact.

Sub-Saharan Africa and Southeast Asia remain critical hotspots for
snaring, where its widespread use presents a major conservation chal-
lenge, particularly in illegal subsistence hunting and the wildlife trade
(Gray et al., 2018; Lindsey et al., 2013). In Africa, snaring is especially
prevalent in protected areas, with exceptionally high densities recorded
in places like Murchison Falls National Park, Uganda, where up to 4.58
snares/km? have been documented, the highest reported in sub-Saharan

Africa and possibly globally (Mudumba et al., 2021). In Zambia's
Luangwa Valley, snaring by-catch has contributed to elevated elephant
poaching rates and substantial impacts on large carnivores; Becker et al.
(2013) documented a 32 % increase in elephant offtake and found that
67 % of wild dog packs were affected. More recent research from both
Luangwa and the Greater Kafue ecosystem has revealed even more se-
vere community-wide effects, where high snaring areas have driven
significant prey depletion and, in turn, carnivore population declines for
both dominant and subordinate predators (Creel et al., 2024; Creel et al.,
2018; Reyes de Merkle et al., 2024). These effects appear especially
pronounced in the Kafue ecosystem, which has historically received
lower levels of funding and protection than Luangwa (Creel et al.,
2025b). In Southeast Asia, wire snaring is widely used to supply the
illegal wildlife trade, particularly for high-value species like the
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Sumatran tiger (Panthera tigris sumatrae), but its indiscriminate nature
results in extensive by-catch (Gray et al., 2018). Figel et al. (2023)
identified 13 tiger snaring hotspots and 28 verified cases of snared tigers
over a 15-year period in northern Sumatra. While Campbell et al. (2019)
found that tiger snares in Sumatra, Indonesia's Kerinci Seblat National
Park also caused high mortality in the endangered Malayan tapir
(Tapirus indicus), highlighting the cascading ecological consequences of
trade-driven snaring.

Beyond these well-documented regions, snaring has also been
recorded across North America and Europe, where it affects a diverse
range of species, including wolves (Canis lupus), bears (Ursus arctos),
cougars (Puma concolor), lynx (Lynx lynx), and wildcats (Felis silvestris).
In North America, snaring primarily affects large carnivores as non-
target by-catch in legal furbearer trapping for other species. In Canada
it is illegal to snare cougars, however, they are frequently captured in
snares set for wolves at carrion bait sites, illustrating the indiscriminate
nature of snaring and its impacts on non-target scavenging species
(Knopff et al., 2010). In New Mexico, USA, the endangered Mexican gray
wolf (Canis lupus baileyi) has been documented in non-target snaring
incidents, with some individuals sustaining severe injuries requiring
limb amputations (Turnbull et al., 2013). Despite its legal use in some
regions, the ecological and welfare impacts of snaring by-catch in North
America remain underreported and urgently require systematic study
and policy attention (Proulx and Rodtka, 2019; Proulx and Rodtka,
2015).

In Europe, illegal snaring is widely used for predator control and
ungulate poaching, often affecting legally protected species (Barrull
et al.,, 2011). In Poland alone, forest guards remove over 47,000 illegal
snares annually (Central Statistical Office, 2019). Between 2002 and
2020, for example, 40.7 % of recorded wolf poaching cases (n = 91)
were attributed to snaring (Nowak et al.,, 2021). Similarly, in
Switzerland, illegal neck snares positioned along lynx dispersal corridors
have been found to threaten reintroduced populations (Arlettaz et al.,
2021). These findings challenge the perception that snaring is confined
to the Global South and underscore the global severity of snaring as a
wildlife conservation issue.

While research has traditionally focused on bushmeat-driven snaring
in the Global South, specifically Sub-Saharan African and Southeast
Asia, our findings indicate that alternative motivations for snaring, such
as predator control and fur trapping by-catch, also drive snaring in the
Global North and must be recognized as significant conservation chal-
lenges. These variations reflect diverse ecological and socio-economic
contexts, where snaring occurs under different hunting traditions, eco-
nomic pressures, and species assemblages. Addressing these regional
differences is essential for developing effective mitigation strategies that
are adaptable to variations in snaring practices, ecological impacts, and
enforcement challenges.

4.2. Spatio-temporal trends in wire snare research

Over the past five decades, research on wire snaring has increased
substantially, reflecting growing scientific attention on the conservation
implications of this illegal activity. The sustained growth in research
output is comparable to trends observed in human-wildlife conflict
studies (Ridwan et al., 2023), suggesting that wire snaring is increas-
ingly acknowledged as a major conservation challenge. However,
despite the global breadth of wire snaring, our review identifies strong
regional biases in snaring research, with the highest concentration of
studies conducted in Eastern and Southern Africa, Southeast Asia, and
China. This geographic focus, while aligned with regions where snaring
is a major conservation threat, may also reinforce the false perception
that snaring is exclusive to the Global South. South America, in partic-
ular, remains significantly underrepresented in the literature, despite
the continent's high biodiversity and extensive tropical forests, which
are ideal conditions for snaring to occur (Jarvis et al., 2010). One
possible explanation for this research gap is language bias in publication
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databases, which prioritize English-language publications and may
overlook studies published in Spanish or Portuguese. The lack of visi-
bility for regional research limits global understanding of snaring
prevalence and its ecological impacts. Expanding research efforts in
South America and other underrepresented regions is critical for
developing comprehensive, evidence-based snaring mitigation strate-
gies. By synthesizing available studies, our review challenges the
misconception that wire snaring is a regional issue and instead frames it
as a severe global conservation crisis. However, the geographic con-
centration of research in Africa and Asia has led to an incomplete un-
derstanding of the full ecological impact of snaring, particularly in
underrepresented regions like South America and parts of the Global
North. The global footprint of snaring is likely far greater than current
research suggests, and failure to address these knowledge gaps could
limit the effectiveness of conservation interventions. Future studies
should prioritize filling geographic research gaps by expanding moni-
toring efforts in understudied regions.

4.3. Conceptual framework of wire snare research

From our review, we present a conceptual framework (Fig. 3) that
illustrates the interconnected themes of wire snare research, including
the drivers, impacts, and mitigation strategies around snaring. Socio-
economic Dimensions and Management Interventions act as key
drivers, shaping where, why, and how snaring occurs, while Direct and
Indirect Effects represent the ecological consequences of this practice.
Optimized Detection serves as a crucial link, influencing both the
extent of snaring and the success of mitigation efforts. Rather than
implying that each study must address all of these components, the
framework serves as a guiding structure for understanding how diverse
research efforts relate to the broader dynamics of wire snaring. Re-
searchers can use this framework to position their work, whether
investigating how economic hardship and cultural practices drive
snaring behavior, evaluating the impacts of snaring on wildlife pop-
ulations and trophic dynamics, or developing and testing detection tools
to enhance enforcement and monitoring. By explicitly considering these
relationships, future studies can better inform conservation strategies
that integrate ecological, technological, and socio-economic perspec-
tives. Our two-tiered coding framework, encompassing both core themes
and nested subcategories, allowed for a more granular characterization
of wire snare literature. This approach not only clarified dominant
methodological and conceptual trends within each theme, but also
revealed significant research gaps, particularly in underexplored sub-
categories such as indirect physiological stress and energetic conse-
quences of sublethal injury, the use of novel detection technologies, and
the effects of snare design on lethality. By identifying both areas of
concentrated effort and understudied topics, this framework aims to
provide a roadmap for future research, helping to prioritize questions
that address critical knowledge gaps in wire snaring science. Below, we
examine each of the five core themes in detail, synthesizing key findings
from the literature and highlighting emerging priorities for future work.

4.4. Direct effects

The direct effects of wire snaring on wildlife are the most studied
aspect of snaring research, accounting for 39.8 % of studies., These
studies primarily fall into subcategories focused on snare-related mor-
tality, injury, and demographic impacts across a range of species. Ranger
patrol records serve as a key source of data for Snare-Related Mortality
studies, documenting carcasses found in snares and those recovered
from apprehended poachers (Becker et al., 2013; Figel et al., 2021;
Lindsey et al., 2011b). Snare mortality is also assessed through bush-
meat market surveys and hunter accompaniments, estimating total kills,
biomass removal, and snared species diversity (Fa and Garcia Yuste,
2001; Noss, 1998; Willcox and Nambu, 2007). However, accurately
quantifying the Demographic Impacts of snaring requires long-term
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species monitoring. Traditional methods in this subcategory include
transect surveys, GPS collars and camera trap surveys, to assess de-
mographic impacts, providing critical data on survival rates and snare-
related mortality for both target and non-target species (Briers-Louw
et al., 2024; Gubbi et al., 2023; Li and Jiang, 2014; Loveridge et al.,
2020; Nowak et al., 2021). In combination with long-term monitoring
data, population growth models and simulations have been used to
assess how varying levels of snaring pressure influence survival rates,
population dynamics, and the effectiveness of de-snaring interventions
on population growth of non-target species (Banda et al., 2023; Mont-
gomery et al., 2023).

Studies examining Snare-Related Injury have used direct observations
and anatomical assessments to document injury patterns, identify
affected tissues, and evaluate the broader impact of snares on limb
function and survival (Emery Thompson et al., 2020; Haggblade et al.,
2019; Jeong et al., 2021). For example, Waller and Reynolds (2001)
used human forearm and muscle charts to assess the physiological ef-
fects of snare-induced deformities in chimpanzees. However, snare in-
juries can be difficult to quantify, as wounds may heal over time or affect
highly cryptic species, making detection challenging (Loveridge et al.,
2020). In some cases, forensic techniques have been applied to identify
injuries that might otherwise go unnoticed. White and Van Valkenburgh
(2022), for instance, used forensic examinations of lions and leopards to
detect snare-related tooth damage caused by individuals pulling against
constricted wire, demonstrating how snare injuries can persist unde-
tected and underestimated in populations.

A smaller but important body of work has examined how Snare
Design and Lethality. For example, Mudumba et al. (2021) investigated
material properties such as suspended loop width, wire thickness, and
anchor height, demonstrating that even minor differences in snare
construction can significantly affect the likelihood of a fatal outcome.
These findings suggest that poachers may tailor snare design to optimize
lethality for specific species. Conversely, this research underscores the
potential for modifying snare configurations to reduce mortality of non-
target or threatened species in other settings such as predator control
management or fur trapping (Barrull et al., 2011; Fleming et al., 1998;
Proulx and Rodtka, 2017; Vantassel et al., 2010). These insights not only
reveal the selective targeting enabled by trap design, but also highlight a
promising, yet underexplored, avenue for mitigation through engi-
neering or regulatory intervention. Despite its relevance to both poacher
strategy and wildlife protection, this area remains significantly under-
represented compared to studies focused on injury and mortality
detection.

4.5. Indirect effects

While the direct effects of snaring are well documented, the indirect
impacts remain one of the least studied dimensions of the literature,
comprising just 12.5 % of reviewed studies. This body of work highlights
how wire snaring affects both snared and non-snared individuals beyond
immediate harm, disrupting physiology, behavior, species interactions,
and broader ecosystem dynamics.

Several studies have focused on sublethal effects among injured in-
dividuals, particularly those classified under Physiological Stress and
Energetics and Snare Injury-Driven Behavioral Change categories. Benhaiem
et al. (2023) found that snare-injured hyenas experienced delayed
reproduction, smaller litter sizes, and reduced offspring survival,
revealing the indirect population-level costs of snaring beyond imme-
diate mortality. Similarly, Yersin et al. (2017) showed that snare-injured
chimpanzees exhibited altered foraging behavior and increased stress
levels, which contributed to a higher prevalence of intestinal parasites,
highlighting how snaring can indirectly compromise immune function
and increase disease susceptibility. Complementary findings from Stokes
and Byrne (2001) showed that chimpanzees with hand injuries adapted
their foraging techniques, but often at the cost of reduced feeding effi-
ciency. In giraffes, Bernstein-Kurtycz et al. (2023) demonstrated that
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individuals with snare wounds exhibited shorter stride lengths and
increased gait asymmetry, consistent with locomotor compensation for
unilateral limb trauma. Collectively, these studies suggest that physio-
logical and behavioral costs of snaring may persist well after initial
injury. Future research could further examine these sublethal effects
using an integrated framework that considers stress responses, altered
movement patterns, and social disruptions, as these factors may scale to
population-level consequences (Kasozi et al., 2023a).

Beyond sublethal effects, wire snaring also alters ecosystem structure
through Prey Depletion and Trophic Consequences. This research high-
lights how snaring reduces populations of large-bodied herbivores,
particularly high-value prey species, with cascading competitive effects
for predator guilds (Becker et al., 2024; Creel et al., 2025a, 2025b; Creel
et al., 2018; Rosenblatt et al., 2016). Reduced prey availability has been
shown to shift dominant carnivores toward smaller prey, increasing
dietary niche overlap with subordinate competitors and elevating en-
ergetic costs of hunting (Creel et al., 2025a, 2025b; Creel et al., 2018).
These shifts have been associated with expanded home ranges, smaller
group sizes, and reduced recruitment in predator populations (Creel
et al.,, 2024; Goodheart et al., 2021; Reyes de Merkle et al., 2024).
Importantly, the depletion of wild prey may force predators to shift
toward livestock, exacerbating human-wildlife conflict (Soh et al.,
2014). In contrast to prey-depletion research, studies in the Scavenger
and Predator Exploitation of Snared Wildlife subcategory propose that
wire snares may also act as unintentional food subsidies. Carcasses left
undetected in snares can attract scavengers and opportunistic carni-
vores, creating localized resource pulses that modify scavenger behavior
and potentially shift spatial food-web dynamics (Brand et al., 2014;
Inagaki et al., 2024). While empirical work remains limited, this dy-
namic may artificially inflate scavenger populations or alter their
movement patterns, especially in systems where snaring is spatially
concentrated.

Another emerging research theme involves Behavioral Responses to
Snaring Risk among non-snared individuals. Some wildlife populations
have demonstrated adaptive responses to the threat of snares. Bonobos,
for example, have exhibited stress responses to encountering other
snared species, while some chimpanzee populations have developed the
ability to recognize and deactivate snares, suggesting that repeated
snare exposure can drive behavioral adaptations to mitigate risk (Brand
et al.,, 2014; Hayashi et al., 2012; Ohashi and Matsuzawa, 2011).
Although these studies are largely limited to primates, they raise
broader questions about how the presence of snares may alter animal
decision-making, movement, vigilance, and habitat use. Expanding such
research to carnivores and ungulates is essential to understand whether
snaring pressure elicits similar behavioral responses in other taxa.

To formally build upon these findings, we suggest framing wire
snaring conceptually as a form of sit-and-wait predation (Montgomery
et al., 2022), highlighting its role in generating non-consumptive effects
(NCEs) that alter wildlife behavior, populations dynamics, and broader
ecosystem processes. In this framework, snares act as fixed predatory
devices that transform parts of the landscape into persistent risk zones,
altering wildlife behavior, habitat use, and resource selection. Unlike
mobile predators, snares may create localized but persistent risks of
predation, triggering non-consumptive effects (NCEs) as wildlife alter
habitat use, reduce foraging activity, or modify movement patterns to
avoid high-risk areas (Montgomery et al., 2022; Schmitz et al., 2017).
Such behavioral shifts have the potential to disrupt interspecific in-
teractions, restructure food webs, and alter patterns of connectivity
across landscapes with implications for gene flow, demographic stabil-
ity, and the emergence of source-sink dynamics (Creel et al., 2024; Reyes
de Merkle et al., 2024). Despite these theoretical insights, empirical
evidence for snare-specific avoidance remains limited, in part because
snares are often placed in high-resource areas that animals are reluctant
to abandon (Vinks et al., 2020).

To test this hypothesis, future research should integrate behavioral
ecology, spatial analysis, and experimental design. GPS tracking can



D.E. Feldmeier et al.

assess whether animals avoid high-snaring zones, while camera trap
networks can detect changes in occupancy, activity timing, or vigilance.
Experimental manipulations, such as deploying non-lethal artificial
snares or simulating human scent cues, could further isolate risk
perception responses. Hormonal analyses, such as fecal glucocorticoid
assays, could help quantify the physiological toll of living in snare-dense
landscapes, as similarly demonstrated by Creel et al. (2013) in lion
populations facing high anthropogenic pressure. Together, these ap-
proaches may help disentangle the behavioral and physiological costs of
snaring beyond direct mortality, offering a more complete picture of
human predation pressure and its impact on individuals, populations,
and at the community scale.

4.6. Optimized detection

Research on snare detection remains limited (8.5 %), but has grown
since 2013, driven by the increasing need for technology-based anti-
poaching strategies. Over this period, research has increasingly explored
machine learning and novel detection technologies to address the
challenges of low snare detection rates, labor-intensive patrols, and
spatial biases in predicted snare densities and occurrences.

A major focus within this theme is Spatial Risk Models for Snaring,
particularly the use of machine learning to identify high-risk areas.
Machine learning, an application of artificial intelligence (AI) that uses
algorithms to detect patterns and improve predictions, has become a key
tool for predicting snare placement based on ecological, anthropogenic,
and socio-political variables linked to historic poaching activity. Studies
across diverse landscapes have improved our understanding of the
spatial drivers of snaring risk, demonstrating how machine learning can
enhance targeted snare detection and removal (Denninger Snyder et al.,
2019; Kendon et al., 2022; Kimanzi et al., 2015; Nieman and Nieman,
2024; Watson et al., 2013). Building on these efforts, research in Patrol
Optimization Strategies have shifted from static risk mapping to active
route optimization, improving efficiency and resource allocation in field
tests across Uganda (Gholami et al., 2017; Xu et al., 2020), Rwanda
(Moore et al., 2021), Cambodia (Xu et al., 2020), and China (Chen et al.,
2021). Compared to traditional patrol planning, which often relies on
local knowledge and perception, these data-driven approaches optimize
patrol routes in high-risk areas in order to improve resource allocation.
(Chen et al., 2021). Some models have even demonstrated adaptability
across different landscapes, demonstrating the potential for scaling up
Al-assisted strategies globally (Xu et al., 2020). However, high compu-
tational demands remain a challenge, especially in remote areas with
limited access to advanced computing.

Despite these advancements, further research is needed to refine
these snare risk models, particularly given the highly spatially and
temporally dynamic nature of snaring. Poachers frequently adjust their
strategies in response to law enforcement pressure and environmental
changes, making it critical that snare risk models are continuously
tested, validated, and adapted over time (Gholami et al., 2017). Emer-
gent studies have begun integrating these models into real-time moni-
toring systems like SMART and EarthRanger, which is crucial for
enabling them to learn from patrol data and improve predictive accu-
racy in real-time (Wall et al., 2024; Wich and Piel, 2021; Xu et al., 2020).
Ensuring that these models remain flexible to changing poacher
behavior is critical to maintaining their effectiveness and informing
responsive conservation strategies.

Even with advancements in machine learning, snare detection in the
field remains inherently challenging due to imperfect detection rates,
spatial biases in patrol data, and the cryptic nature of snares, which are
often concealed in dense vegetation and occur at low densities across
vast landscapes (Mudumba et al., 2021; O'Kelly et al., 2018a). Studies in
the Imperfect Detection category are addressing these practical limita-
tions by incorporating systematic survey approaches and occupancy
models to correct for detection biases, improving the accuracy of snare
risk assessments (Van Doormaal et al., 2022; Ibbett et al., 2020; O'Kelly
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et al., 2018b). Complementing these methods, Novel Detection Technol-
ogy such as ground-penetrating radar systems have shown promise in
identifying snares in difficult-to-access terrains (Borrion et al., 2019).
These on-the-ground tools, alongside advancements in Al-assisted
monitoring, offer future opportunities to increase snare detection rates
and reduce reliance on traditional, labor-intensive patrol efforts.
Meanwhile, low-tech detection tools such as snare-detecting dogs have
been used effectively in high-density snaring areas, providing a valuable
complement to technology-based detection methods (Matungwa and
Wawa, 2021). However, while detection dogs can be highly effective at
locating individual snares once in a snare-dense area, their landscape-
level search efficiency may be limited if not guided by prior knowl-
edge or targeted deployment strategies. As detection methods continue
to evolve, integrating both high-tech and low-tech solutions may further
enhance the efficiency and effectiveness of anti-snaring efforts.

4.7. Socio-economic dimensions

Snare removal is essential for conservation but remains costly and
labor-intensive. In Southeast Asia alone, an estimated 13 million snares
are present in protected areas (Belecky and Gray, 2020), and annual
removal costs have reached up to $220,000 per site (Tilker et al., 2024).
Given the scale of the challenge, reactive snare removal strategies are
unlikely to succeed in isolation. Roughly 20 % of reviewed studies has
shifted attention toward the socio-economic drivers of snaring,
providing insight into the cultural, economic, and livelihood factors that
sustain this practice (Nieman et al., 2019; Plumptre et al., 1997;
Tanalgo, 2017; Teutloff et al., 2021).

Studies examining the socio-economic drivers of snaring often focus
on two overlapping but distinct motivations: Subsistence Hunting and
Food Insecurity and Bushmeat Market and Trade Drivers. Research in these
subcategories have used spatial analyses, semi-structured question-
naires, and market surveys to reveal how economic hardship and limited
access to alternative protein sources can directly increase reliance on
snaring (Damania et al., 2005; Gandiwa et al., 2013; Hennessey and
Rogers, 2008; Ibbett et al., 2021). In Uganda, for example, Bortolamiol
et al. (2023) found that snaring activity was concentrated near remote
villages where households faced high levels of crop raiding and lacked
access to markets selling domestic meat, creating food shortages and in
turn driving wild meat consumption. Using a combination of market
surveys and hunter offtake diaries, Allebone-Webb et al. (2011) assessed
how economic and logistical factors influence which species reach urban
bushmeat markets, showing that decisions about which snared animals
are sold versus consumed locally depend on trader profits, hunter in-
come per carcass, and market access. These studies are vital for under-
standing the local and regional market dynamics that drive snaring.
Importantly, these motivations are rarely dichotomous, subsistence and
trade often co-occur, particularly in areas where food insecurity and
economic vulnerability intersect (Dounias, 2016; Lindsey et al., 2011a).
Future research and interventions must therefore account for both im-
mediate livelihood needs and the broader market forces that shape
snaring incentives in dynamic socio-ecological systems.

Research on Hunting practices and Demographics has sought to un-
derstand who participates in snaring, as well as deployment techniques
and traditional knowledge. Studies typically employ qualitative and
participatory methods, such as interviews, ethnographic observation,
and community mapping, to document hunting behavior across diverse
cultural contexts (Bartholomew et al., 2021; Gubbi and Linkie, 2012;
Pattiselanno et al., 2023). This body of work emphasizes that de-
mographic drivers of snaring, including age, gender, household
composition, and cultural norms are highly context-dependent. For
instance, while Sawaki et al. (2022) found snaring in West Papua,
Indonesia to be strictly practiced by adult men and teenage boys to
strengthen male bonds, Ohmagari and Berkes (1997) documented the
transmission of snaring and bush skills among Cree women in Canada,
highlighting the importance of intergenerational knowledge and
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gendered roles in snaring practices. These findings challenge general-
ized assumptions about poacher profiles and underscore the importance
of culturally grounded research to inform effective conservation
strategies.

Another key area of research explores Perceptions, Awareness, and
Attitudes of communities toward conservation, wildlife population
trends, and enforcement policies in relation to snaring (Afriyie et al.,
2021; Kamgaing et al., 2019; Mudumba et al., 2022; Sethi, 2022). Un-
derstanding local attitudes toward snaring, including its perceived ne-
cessity, cultural significance, and economic role, helps inform the design
of interventions that align with community needs, making conservation
efforts more sustainable and effective while promoting alternative
livelihood strategies (Montgomery et al., 2020; Mudumba et al., 2021).
While some studies have examined these socio-cultural factors, further
research is needed to assess how shifting community perceptions, policy
effectiveness, and enforcement dynamics influence snaring behavior
over time. Expanding this research will be critical for developing
adaptive, community-centered strategies that reduce reliance on snaring
while ensuring long-term conservation success.

4.8. Management interventions

Efforts to mitigate wire snaring have increasingly focused on man-
agement interventions, with 18.7 % of reviewed studies assessing the
effectiveness of different strategies. Research in this area has explored a
range of approaches, from community-based conservation initiatives
and alternative livelihoods to enforcement strategies and behavioral
deterrents, highlighting the need for multi-faceted solutions tailored to
specific socio-ecological contexts. However, studies also emphasize that
the success of these interventions depends on long-term sustainability,
economic viability, and adaptability to local conditions.

In the Community-Based Conservation and Livelihood Programs sub-
category, researchers have evaluated whether economic incentives can
reduce reliance on snaring. Studies on Community-Based Conservation
and Livelihood Programs such as the Community Markets for Conserva-
tion (COMACO) in Zambia and the Snares to Wares Initiative in Uganda
have documented reductions in snaring where conservation compliance
is linked to alternative livelihoods, such as agricultural training and
artisanal crafts (Lewis and Wilkie, 2020; Mudumba et al., 2021; but see
Becker et al., 2013). However, research indicates that the long-term
effectiveness of such initiatives is contingent on ensuring that eco-
nomic returns remain stable and competitive with poaching profits
(Sarkar et al., 2022). Research also highlights that some beneficiaries
continue to snare, underscoring the need to clarify links between
participation and conservation outcomes (Lindsey et al., 2013). Beyond
financial incentives, studies have examined the role of social norms and
community enforcement in deterring poaching (Kragt et al., 2016).
Informal guardianship mechanisms, where local social pressures
discourage snaring, have shown promise in enhancing anti-snaring ef-
forts (Viollaz et al., 2022). Participatory conservation programs, such as
engaging hunters in sustainable-use modeling exercises, have been
evaluated for their effectiveness in fostering conservation ownership
and shifting perspectives on hunting practices (Le Page et al., 2015).
However, these approaches remain highly context-dependent, with
studies identifying trust in authorities, enforcement consistency, and the
availability of alternative livelihoods as key determinants of success
(Lewis and Phiri, 1998; Viollaz et al., 2022).

Other studies have assessed Law Enforcement and Patrol Effectiveness
as well as Alternative Deterrence Strategies. Ranger patrols and law
enforcement interventions remain critical, with studies evaluating their
effectiveness in reducing poaching pressure, deterring illegal hunting,
and increasing snare removal rates (Harmsen et al., 2021; Holmern
et al., 2007; Lam et al., 2023; Moore et al., 2018). Additionally, studies
have found that intelligence-led patrols incorporating community in-
formants can increase snare detection rates by over 40 %, underscoring
the importance of integrating local knowledge into enforcement efforts
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(Linkie et al., 2015). Beyond direct enforcement, research has also
examined deterrence-based approaches. Experimental studies on
warning signage indicate that explicitly communicating conservation
regulations can reduce snaring activity by altering poacher decision-
making (Fedurek et al., 2022). Similarly, studies on researcher pres-
ence in protected areas suggest that increased human activity, even in
the absence of direct enforcement, may contribute to lower snaring rates
through perceived oversight effects (Campera et al., 2019; Piel et al.,
2015). In the Democratic Republic of Congo, a voucher-based moni-
toring system was evaluated for its ability to reinforce local hunting
legislation by tracking the transport of bushmeat and ensuring legal
compliance (Hart et al., 2022). While these studies highlight the po-
tential of various intervention strategies, research continues to empha-
size the need for integrated, adaptive management approaches that
combine economic, social, and enforcement-based mechanisms to
effectively address snaring.

Studies in the Protected Area Designation and Wildlife Monitoring
subcategory have used comparative designs to evaluate how protected
area status and monitoring capacity influence snaring occurrence and
wildlife outcomes. For example, Jones et al. (2019) found higher species
richness and mammal encounter rates in Tanzanian national parks
compared to lesser-protected reserves, with snaring levels and proximity
to ranger posts emerging as key predictors. Similarly, Rosenblatt et al.
(2019) and Creel et al. (2024) demonstrated that lion and herbivore
populations in Zambia were more stable in intensively protected zones,
whereas prey depletion and elevated snaring were more common in
loosely managed areas. Complementary research highlights the impor-
tance of sustained presence and systematic monitoring in reducing
snaring impacts. For example, Robbins et al. (2011) documented the
recovery of Virunga mountain gorillas through strict protection and
continuous ranger-led surveillance, while Becker et al. (2024) demon-
strated the utility of GPS collars in detecting snared individuals and
enabling timely intervention.

Finally, studies in the Snaring Legislation and Sustainable Use Policies
subcategory have assessed how regulatory frameworks and technolog-
ical standards shape snaring outcomes. In North America, researchers
have evaluated cable-snaring and trap technologies under evolving
welfare legislation, finding that science-based guidelines have improved
trap specificity, reduced non-target bycatch, and increased public
acceptability (Vantassel et al., 2010). In Central African logging con-
cessions, hybrid management models incorporating regulated commu-
nity hunting with fauna management policies are being studied as a
means of aligning conservation goals with local resource use (Vermeulen
etal., 2009). These studies underscore how policy grounded in empirical
research can enhance both ecological and social outcomes in snare-
prone systems.

5. Conclusion

This review synthesized current knowledge on the distribution of
wire snare research and its drivers, highlighted key trends in research,
and identified critical gaps in understanding its ecological and socio-
economic impacts. Our findings make clear that wire snaring is a se-
vere global conservation threat with far-reaching ecological and socio-
economic consequences for biodiversity and human communities.
Spatio-temporal analysis of wire snaring research revealed an uneven
geographic distribution, underscoring the need for broader research
effort beyond Africa and Southeast Asia to fully understand snaring's
global impact. While substantial research has documented the direct
impacts of snaring on wildlife mortality and injury, the indirect
ecological effects, including altered predator-prey dynamics and non-
consumptive behavioral changes, require further investigation.
Emerging frameworks that recontextualize snaring as a form of sit-and-
wait predation offer new directions for investigating its broader
ecological consequences. Research on snare detection and management
interventions has expanded, yet further studies are needed to assess the
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long-term effectiveness of enforcement strategies, technological in-
novations, and community-driven conservation models. To effectively
mitigate snaring, integrating ecological studies with socio-economic
analyses will be essential for understanding the drivers of snaring and
designing context-specific interventions. Furthermore, increased
collaboration between conservation practitioners, policymakers, and
local communities can enhance the implementation of sustainable,
adaptive management approaches. Addressing these gaps will not only
improve wildlife conservation outcomes but also support broader socio-
ecological resilience in regions affected by snaring.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.biocon.2025.111406.
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