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Abstract
1. De Araujo et al. (Methods in Ecology and Evolution, 2021, https://doi.
org/10.1111/2041-210X.13516) described the development and application of a
wire foot snare trap for the capture of jaguars Panthera onca and cougars Puma
concolor. Snares are a commonly used and effective means of studying large carnivores. However, the article presented insufficient information to replicate the
work and inadequate consideration and description of animal welfare considerations, thereby risking the perpetuation of poor standards of reporting.
2. Appropriate animal welfare assessments are essential in studies that collect data
from animals, especially those that use invasive techniques, and are key in assisting researchers to choose the most appropriate capture method. It is critical
that authors detail all possible associated harms and benefits to support thorough
review, including equipment composition, intervention processes, general body
assessments, injuries (i.e. cause, type, severity) and post-release behaviour. We
offer a detailed discussion of these shortcomings.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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3. We also discuss broader but highly relevant issues, including the capture of non-
target animals and the omission of key methodological details. The level of detail
provided by authors should allow the method to be properly assessed and replicated, including those that improve trap selectivity and minimize or eliminate the
capture of non-target animals.
4. Finally, we discuss the central role that journals must play in ensuring that published research conforms to ethical, animal welfare and reporting standards.
Scientific studies are subject to ever-increasing scrutiny by peers and the public,
making it more important than ever that standards are upheld and reviewed.
5. We conclude that the proposal of a new or refined method must be supported by
substantial contextual discussion, a robust rationale and analyses and comprehensive documentation.
KEYWORDS

analysis, animal welfare, large carnivores, live capture, methods, peer-review

1 | I NTRO D U C TI O N

importance of these data, and information in both selecting and
successfully deploying capture methods for wildlife, a recent paper

Considerations on the impacts of field research of animals under-

by de Araujo et al. (2021), published in Methods in Ecology and

pins good research practice and study optimization (Osborne et al.,

Evolution, failed to provide many of these critical details. The au-

2009), with implications for data quality (Jewell, 2013). Recent ar-

thors described the development and application of a new design

ticles have called for journals to play an active role as ‘critical con-

of foot snare trap to capture wild jaguars Panthera onca and cougars

trol points’ in protecting animal welfare in field (Brook et al. 2015;

Puma concolor across three biomes in Brazil. Based on their findings,

Field et al., 2019; Soulsbury et al., 2020), clinical (Ashall et al., 2018;

the authors suggested that ‘Snares are a safe and efficient method to

Fordyce & Mullan, 2016; Page et al., 2016) and laboratory settings

capture jaguars and cougars and can be adapted for capturing other

(DeGrazia & Sebo, 2015; Pritt & Hammer, 2017; Rollin, 2006).

large felid species.’

Foot snares are a widely used capture technique for many large

Here, we offer a critical discussion of that paper: (a) high-

and medium-sized carnivore species (e.g. Balme et al., 2007; Boitani

lighting key oversights and weaknesses on welfare protocols; (b)

& Powell, 2012; Mohammadi et al., 2019). Foot snares are generally

providing essential context on non-t arget animals; (c) a discussion

used where handling an animal is essential, for example, the fitting of

of broader implications missing from the focal paper; and (d) em-

satellite collars (e.g. Cardoso et al., 2020; Jędrzejewski et al., 2002),

phasising the need for accurate and comprehensive reporting and

or for research into vectors of disease (e.g. Doi et al., 2020). Other

rigorous peer-review of all animal studies. In doing so, this case

methods for live-trapping wildlife include cage traps (Casas-Díaz

study provides an important opportunity to emphasize the essen-

et al., 2015) and free darting (Olson et al., 2015). Foot snares can

tial role journals, associated organizations and societies serve in

pose a greater risk of injury to animals than cage traps, particularly

actively promoting better animal welfare considerations in wild

to non-t arget species (McCarthy et al. 2013), but offer key advan-

animal research.

tages including being more effective at capturing trap-shy species
(Michalski et al. 2007; Mowat et al. 1994). Studies using invasive capture methods typically report the total number of captures of target

2 | A N I M A L W E LFA R E CO N S I D E R ATI O N S

and non-t arget species, means of immobilization (i.e. anaesthetics
used and dosages), a detailed description of welfare assessments,

Ethical and animal welfare considerations are interwoven with the

(e.g. total number of injuries sustained by captured animals and their

use of animals for research purposes, whether in the wild or the lab-

severity), trap selectivity, mortality, humane endpoints and euthana-

oratory. Ethical considerations in animal research focus on the moral

sia protocols identified a-priori. They also include an overview and

justification of our actions on animals and the cost-benefit analy-

discussion of the method, placing it in the appropriate context and

sis of potential benefits and associated harms (Bekoff & Jamieson,

examining caveats, concerns and possible future refinements.

2019; Fox & Bekoff, 2011). Animal welfare is a state within an ani-

Such details represent a minimum baseline for studies using ex-

mal (Mellor et al., 2020) and its; the consideration thereof provides

isting foot snare techniques; those that offer developments on the

the strategies to mitigate the identified harms and promote good

method must have even higher levels of detail. Despite the critical

animal welfare. Any activity involving research on animals can
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generate animal welfare concerns that require objective considera-

The authors stated that live bait was used during the study—a

tion (Reed et al., 2017). In wildlife research, live capture is one of

method that has inherent welfare implications for the bait animal(s).

the critical points for animal welfare; any action that impacts the

Certainly, live bait can be an effective and efficient method of at-

animals or their environment has the potential to directly or indi-

tracting carnivores (Goodrich et al., 2001; Michalski et al., 2007;

rectly affect their welfare state (Soulsbury et al., 2020). The poten-

Rajaratnam et al., 2007). However, authors using this method should

tial for captured animals to experience pain, distress or suffering

explicitly describe the associated components and conditions,

must be considered (Sikes & Gannon, 2011). Indeed, many countries

thereby addressing welfare concerns and supporting replication.

require an evaluation of the severity of the procedures via bioethi-

Hence, studies using live bait should describe the species used, the

cal assessments (see European Directive 2010/63/EU) and specific

means of restraint, resource (i.e. food, water) provisioning and main-

guidelines have been developed for this purpose (Smith et al., 2018).

tenance schedule, measures taken to minimize distress and prevent

Such assessments often involve combining methods, including the

harm, pre-study screening for disease and post-study monitoring.

quantification of injuries and their severity via injury scores (e.g.

de Araujo et al. (2021) do not provide any such details, hence the

Iossa et al., 2007; Proulx, 1999; Tullar Jr., 1984), the collection of

study can neither be properly assessed on the grounds of bait animal

behavioural, physiological and psychological measures (e.g. Brivio

welfare, nor replicated. While live bait may be authorized by some

et al., 2015; Burn, 2017; Cattet et al., 2003), and long-term follow-up

ethical review committees, we strongly suggest that researchers

monitoring (e.g. Cattet, Boulanger, et al., 2008; Cattet, Stenhouse,

only use live bait as a last resort and following robust methodologi-

et al., 2008). These steps allow researchers to mitigate potential

cal refinement.

negative effects of trapping and restraint. Subsequent publications

de Araujo et al. (2021) did not indicate whether all the jaguars

that arise from studies with welfare implications should provide ex-

and cougars captured during their study were fully grown adults,

plicit information on the types of welfare assessments used and their

whether any of the 16 females had dependent cubs at the time of

outcomes.

capture, nor how they reduced the probability of capture of non-

In the case of de Araujo et al. (2021), the authors described a

target individuals. The authors noted, however, that several non-

modified foot snare trap for the capture of jaguars and cougars.

target species were captured during their study. While snare traps

Specific details on animal welfare considerations and methodolog-

can be calibrated to minimize the potential for capture of non-t arget

ical impacts, that are conspicuously absent in the present form of

species, the possibility of bycatch still remains as long as there is

the article, are required. Hence, it is difficult to ascertain whether

overlap in body mass of species within the ecological community.

any of these aspects were considered and/or whether steps were

The welfare implications for captured non-t arget animals are often

taken to minimize negative effects on captured animals. For ex-

more severe than for target species (e.g. Brook et al., 2015; Goodrich

ample, one animal was noted as requiring veterinary treatment

et al., 2001; Logan et al., 1999). de Araujo et al. (2021) did not pro-

for a paw injury but the authors did not detail the type, severity

vide any information as to the state in which non-t arget animals

or cause of the injury. Additionally, de Araujo et al. (2021) did not

were found or how they were handled (e.g. were they chemically or

provide details of the criteria used to determine the point of inter-

physically immobilized and released after capture?). The authors fur-

vention and whether any other injuries were sustained by other

ther noted that they ‘sometimes used two snares mounted close to each

individuals and assessed as not requiring clinical care. A general

other’ to increase capture probability, but neither distance between

body condition assessment, including observations of other limbs

paired traps nor simultaneous captures (and associated welfare im-

and teeth, should be undertaken when assessing leg-holding traps.

plications) were reported.

Many injuries may not appear immediately problematic (e.g. abra-

Monitoring study animals for the duration of their restraint can

sions, oedemas), but they can have long-term, sub-lethal effects

inform our understanding of potential welfare implications associ-

(e.g. Cattet, Boulanger, et al., 2008; Mortensen & Rosell, 2020;

ated with a capture method (e.g. Fahlman et al., 2020; Proulx, 2018).

Seddon et al., 1999) and impact biological interactions (e.g. com-

de Araujo et al. (2021) deployed camera traps to assess the likelihood

petition, predation) by reducing the ability to capture prey, flee or

of the focal species using a given area, yet did not report whether

fight (Virgós & Travaini, 2005).

they monitored animal behaviour during and post-capture. Injuries

The authors indicated that they removed debris from trapping

often occur in the first moments after a trap has closed (Proulx

sites but failed to mention whether sites were beneath a canopy that

et al., 1993). Further, the length of time an animal is in a trap be-

could provide some protection from environmental conditions or be

fore being chemically or physically restrained is a key consideration

a source of additional debris. Exposure can be stressful and some-

(Soulsbury et al., 2020). In their study, de Araujo et al. (2021) used a

times lethal for captured animals (Del Guidice et al., 2001, Rutter

VHF transmitter to improve survey team response times and reduce

et al., 2020). With regards to the snaring system, no information

the period during which the animals were restrained. Such efforts

was given regarding the potential use of leather or rubber sheaths

can minimize the time the animal spends in the trap unsupervised

to mitigate abrasion from the steel cable (e.g. Frame & Meier, 2007;

and is successfully used elsewhere (e.g. Darrow & Shivik, 2008; Notz

Lemieux & Czetwertynski, 2006). Further, the authors claim that ‘the

et al., 2017). However, the authors did not provide any empirical data

use of a spring limited injuries’, but do not provide evidence to sup-

on restraint duration, hence, potential positive welfare implications

port this statement.

cannot be reliably ascertained.
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method, but for the Editor to recommend resubmission as a longer
Research Article that would support critical detail. Alternatively,

When describing new methods or equipment, researchers should

supplementary files should be requested.

provide a thorough comparative analysis, placing the capture efficacy, selectivity and welfare considerations against those of differing capture techniques. Situating new methods in this broader

4 | TH E R E V I E W PRO C E S S

context will strengthen claims to why their use is warranted by
contrasting them against alternative approaches. More broadly, if

Journal editorial policies provide a minimum benchmark of scientific

researchers are proposing an invasive technique, they should offer

and ethical standards the journal upholds. However, many jour-

a thorough and robust explanation of why it was chosen over alter-

nals do not provide specific guidance on animal welfare concerns

native methods.

(Festing et al., 1997; Osborne et al., 2009) other than stating ad-

Within-study methodological variations should additionally be

herence to generic published guidelines for planning studies that

explained appropriately. This is essential information for researchers

involve animals and for reporting studies that involve animals, such

considering using these methods in their own work. Many of these

as the PREPARE (Smith et al., 2018) and ARRIVE 2.0 (Percie du Sert

details were missing from de Araujo et al. (2021). For example, de

et al., 2020) guidelines. The manuscript submission process is fre-

Araujo et al. (2021) stated that different baits were used intermit-

quently reliant on the authors simply declaring compliance with edi-

tently and deployed at different times, but no justification was given

torial policies, with little post hoc validation (Kilkenny et al., 2010;

for such changes nor the impact that they had on capture rate (sec-

MacCallum, 2010). Journals should play leading roles in ensuring

tion 2.4.3, de Araujo et al., 2021). There was also no consistency in

that the research they publish includes information related to animal

the number of snares used at each trap site (section 2.4, de Araujo

welfare. Doing so would demonstrate good practice and encour-

et al., 2021) and the total number of traps set is unknown. No infor-

age similar oversight among other authors and journals (Osborne

mation was provided on the number of corresponding sample sizes,

et al., 2009). Failure to consider the welfare of study species can

temporal schedule, spatial variance, catch ratios, carcass/fish size,

harm individual animals and the scientific process.

type and composition (where appropriate), nor any other fundamen-

With the rise of open access publications, public access to and scru-

tal information that is required to properly support replication of

tiny of scientific studies is greater than ever. It is essential, therefore,

the study. Further, the authors stated ‘As soon as the animal is safely

that journals as a minimum, ensure that published studies comply with

under the effect of anaesthesia, the procedures could be performed.’

their own reporting requirements and emphasize animal welfare con-

The nature of these procedures and, indeed, the ultimate purpose

siderations as a priority. The editorial policies of Methods in Ecology

for live capture in this study, remains unknown. As such it is unclear

and Evolution state that ‘Researchers must have proper regard for con-

whether minimally invasive alternatives may have been more appro-

servation and animal welfare considerations’ and reference adherence

priate (e.g. Palomares, 2018), and where, when and how the authors

to guidelines such as ARRIVE 2.0 (Percie du Sert et al., 2020), which

recommend this method be implemented or, indeed, which variant

explicitly states inclusion of ‘the nature of the ethical review permissions,

should be used. Articles recommending a modified technique should

relevant licences, and national or institutional guideline for the care and use

explain why invasive methods are required, before providing a clear

of animals’. Additionally, the author guidelines for the journal state that

description of the recommended variant.

permit numbers, including institutional animal use permits, should be

de Araujo et al. (2021) described their modified foot snare de-

included in the acknowledgements section. We note that the original

sign in extensive detail but did not use multi-method comparisons

editorial and review process failed to detect the omission of a welfare

or any discussion of preceding iterations of the technique. Without

statement and permit details from de Araujo et al. (2021) (see publons.

information on trapping effort (i.e. trap hours/days), it is not possi-

com/p/33313648/) and the paper was subsequently published, First

ble to evaluate the efficiency of their trapping method. Criteria for

Online, without that information. Following our communications on

assessing trap efficiency and safety have been proposed and re-

social media about these oversights, these details were subsequently

viewed elsewhere (e.g. Powell & Proulx, 2003; Proulx, 1999; Proulx

added to the Acknowledgments section when the paper was assigned

et al., 2020). Further, without internal or external comparators, it is

to an issue. This approach risks unintentionally obfuscating relevant

impossible to compare the performance of the proposed method

issues and limiting the potential for review and the improvement of

relative to other variants. Moreover, the context of and evidence for

associated processes. We suggest, therefore that an errata would have

‘safety’ was lacking, hence the authors’ conclusion that the capture

been contextually appropriate.

method is safe, effective and can be applied to other large felids
therefore lacks an evidential basis.

This paper benefited from the Open Peer-Review system that
allows interested parties to read reviewers’ comments and subse-

We acknowledge that it may not be possible to address all of the

quently revealed gaps in the peer-review process. We note that some

issues we highlight in the Practical Tools format, given the inherent

important issues were raised during the review process (publons.

limitations associated with a short word count. However, we suggest

com/p/33313648/) were not addressed in subsequent drafts. Journals

that the correct solution is not to omit crucial details that support

have a critical role in ensuring high standards of animal welfare in lab-

thorough evaluation of the efficacy and efficiency of the proposed

oratory or field research (Field et al., 2019; Soulsbury et al., 2020). We
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therefore call upon journals to place an onus on Editors and review-
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ers to explicitly confirm that the submitted work complies with the

The authors thank the journal and Editors for encouraging the sub-

journal's animal care policies. This is particularly important in the case

mission of this Forum article. We also thank the handling Editor and

of papers detailing capture methods, as these serve as a template for

five reviewers for their feedback, and providing us with the oppor-

researchers considering those methods in their own research. We be-

tunity to improve the manuscript.

lieve that this should be an integral part of the review process for any
journal publishing research involving animals—whether wild, captive,
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domesticated or in the laboratory. We recommend that manuscripts
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