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Humane Trapping Standards ï description of the state of the 

art of research, science and application of humane trapping 

standards referred to in the óAgreement on International 

Humane Trapping Standardsô (AIHTS) and described in 

Commission proposal COM (2004) 532 final, in view of 

identifying the trapping standards which reduce 

unnecessary pain, distress and suffering of trapped animals 

as much as technically possible
1
 

 

                                                 

1
 Citation to use for this document: Talling J.C. & Inglis I.R. (2009) Improvements to trapping 

standards.DG ENV, websiteaddress. 
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Executive Summary 

 

The remit of this work is ñto identify the best possible standards for killing and 

restraining trapping methods both from an animal welfare and efficiency 

angleé The identified trapping standards should reduce pain, distress and 

suffering of trapped animals as much as technically feasible. However the 

standards must be economically realistic and technically achievable.ò In 

addition, the final report should ñthoroughly and objectively address the 

described issues and present sound conclusions incorporating operational 

recommendations with regard to the humane trapping standards referred to in 

the Agreement on International Humane Trapping Standards (AIHTS)
2
 and 

contained in the Commission proposal.ò 

 

A detailed questionnaire primarily designed to gather information on trapping 

methods and the certification of traps for the trapping of species listed in the 

AIHTS was distributed to persons with trapping expertise in all 27 EU Member 

States, Canada, the Russian Federation and the USA. Within the EU the level to 

which trapping of mammals is practiced and the methods used varies widely 

between Member States; but trapping is generally subject to specific legal 

provisions and rules that cover the types of trap, the conditions under which 

these may be used, the methods required to avoid capture of non-target species, 

and the regular inspection of traps. Of restraining traps box/cage traps are used 

almost exclusively, whilst spring traps are the most commonly employed killing 

traps; although dead-fall traps are used for pine marten and drowning traps for 

muskrat. 

 

An internet survey of the public attitude to trapping within the EU was carried 

out and 9,571 completed questionnaires were received from residents of the 

Member States. Whilst the public accept that human and/or environmental 

needs can justify the killing of animals, they also believe that the welfare of 

animals caught in traps is important. As a result they want trapping within the 

EU to be regulated by legislation that covers all the species that can legally be 

                                                 

2
 http://ec.europa.eu/world/agreements/downloadFile.do?fullText=yes&treatyTransId=1428 
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trapped, and the traps used to be tested and approved by an independent 

institute using clearly defined animal welfare guidelines. However, 71% of the 

respondents who currently use traps stated they were not prepared to pay more 

for a trap that had been tested and approved. 

 

The current state of science with respect to killing traps is reviewed and new 

Improved Standards, more strict than the AIHTS, are proposed to improve the 

welfare of trapped animals. These Improved Standards specify three Welfare 

Categories (i.e. A, B and C) of trap that differ in the times to irreversible 

unconsciousness (TIU) of animals caught in the trap. Welfare Category A requires 

that at least 80% of trapped animals have a TIU not exceeding 30 seconds, and 

that at least 90% have a TIU not exceeding 180 seconds (both at 90% confidence). 

Welfare Category B requires that at least 80% of trapped animals have a TIU  not 

exceeding 180 seconds, and that at least 90% have a TIU  not exceeding 300 

seconds (both at 90% confidence). Traps in Welfare Category C must meet the 

current AIHTS standard for most species, i.e. produce a TIU in the trapped animal 

not exceeding 300 seconds for at least 80% of a minimum of 12 animals tested. It 

is argued that drowning traps should be treated no differently than other forms of 

killing trap and should be subject to the same TIU limits. In order to encourage the 

development of better traps it is proposed that where killing traps of different 

Welfare Categories are available to control the same species only those traps of 

the highest welfare category will be used.  

 

Experimental studies were carried out to determine the onset and length of 

distress in muskrats caught in cage-type drowning traps. The initial study, 

looking at the behaviour and physiology of captured muskrats, found little 

evidence of distress prior to unconsciousness apart from the onset of a behaviour 

that involved biting the mesh of the underwater cage of the drowning trap. A 

second study found that being held in the underwater cage for 120 seconds after 

the onset of this biting behaviour did not result in subsequent avoidance of the 

drowning trap; indic ating that this experience was not sufficiently stressful to 

result in aversion learning. If the TIU for muskrats killed in underwater 

drowning traps is conservatively measured from the point of the onset of biting 

behaviour plus 120 seconds, then it is less than the 300 seconds limit of both the 
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AIHTS and Welfare Category C of the Improved Standards. However, there is 

still a need to develop alternative multi-capture muskrat traps that can meet the 

requirements of the higher Welfare Categories of the Improved Standards. 

 

The current state of science with respect to restraining traps is reviewed and new 

Improved Standards, more strict than the AIHTS, are proposed to improve the 

welfare of trapped animals. These standards specify three Welfare Categories (i.e. 

A, B and C) of trap that differ in the degree and types of injury shown by animals 

caught in the trap. Welfare Category A requires that at least 80% of trapped 

animals suffer an injury class no greater than ómildô, and that at least 90% suffer 

an injury class no greater than ómoderateô (both at 90% confidence). Welfare 

Category B  requires that at least 80% of trapped animals suffer an injury class no 

greater than ómoderateô, and that at least 90% suffer an injury class no greater than 

ómoderately severeô (both at 90% confidence). Welfare Category C is identical to 

the current AIHTS, which requires that no more than four animals out of a 

minimum sample size of 20 have óunacceptableô injuries. It is concluded that 

insufficient information currently exists on the normal variation within wild 

populations of putative behavioural and physiological indices of welfare to be able 

to interpret any changes found in them during trap testing in terms of the welfare 

of the animal. In order to encourage the development of better traps, it is proposed 

that where restraining traps of different Welfare Categories are available to control 

the same species only those traps of the highest welfare category will be used.  

 

Four approaches to reduce the level of animal suffering involved in trap testing 

are considered. These are a) measuring the mechanical forces exerted by a trap, 

b) using anaesthetised animals that do not recover consciousness, c) developing 

computer models that predict from the mechanical features of a trap whether it 

will meet specified welfare standards, and d) improved experimental designs 

incorporating óstopping rulesô that enable the testing to be halted as soon as the 

results gathered thus far provide strong evidence (i.e. p<0.05) that the trap will 

not meet the required trap standards.   

 

The importance of óbest practiceô information, not only on the welfare of the 

trapped animal but also on trap efficiency and selectivity is considered. It is 
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proposed that a series of species-specific Best Practice Guides be developed for 

all the species that can be legally trapped within the EU. Also, rather than try to 

deal with the issues of trap efficiency and selectivity by incorporating efficiency 

and selectivity criteria in the Improved Standards, it is proposed that these issues 

are  addressed in the Best Practice Guides that can be modified to take account 

of local conditions. It is also suggested that the Improved Standards include the 

minimum requirement that both restraining and killing traps (apart from 

drowning traps where the death of the trapped animal is assured) should be 

inspected once every 24 hours. However, killing traps that meet the higher 

Welfare Categories A and B of the Improved Standards could be made exempt 

from this requirement in order to encourage the development and uptake of 

these categories of trap.  

 

A Technical Workshop on International Trapping Standards was held between 

October 28
th

 and 30
th

 2008 at the Central Science Laboratory, York, UK. The 

aims of the Workshop were a) to review the various welfare assessment 

methodologies and standards for killing and restraining traps in the light of new 

research, b) to discuss the proposed Improved Standards for killing and 

restraining traps used within the EU, and c) to consider the welfare of animals 

caught in drowning traps; particularly with regard to the control of muskrats. 

The Workshop was attended by members of the Contract Consortium, by 

international experts on trapping and/or animal welfare, and by a member of the 

European Commission. 

 

On the basis of the results of this study, which reflect the current state of science, 

it is proposed that in order to improve the welfare of trapped animals a) 

additional welfare standards, more strict than the AIHTS, covering the use of 

both killing and restraining traps be adopted, and b) a series of species-specific 

Best Practice Guides be developed.   
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Summary  

 

Introduction.  

The aims of this chapter are: 

a) to give the remit of the Negotiated Procedure ENV.E.2/2006/D(10248) 

under which the research covered by this report was conducted. 

b) to present the background to the Agreement on International Humane 

Trapping Standards (AIHTS), 

 

a) Remit of Negotiated Procedure. The main objective of the work is to identify 

improved trapping standards that will reduce unnecessary pain, distress and suffering 

of trapped animals as much as technically possible. The final report should ñpresent 

sound conclusions incorporating operational recommendations with regard to the 

humane trapping standards referred to in the AIHTS and contained in the Commission 

proposal.ò The key tasks involved: a) reviews of scientific papers and other literature 

on trap testing, trapping methods and trapping best practice, b) identifying improved 

trapping standards (called the Improved Standards) for killing and restraining traps 

within the EU, c) identifying traps that could meet the proposed Improved Standards 

for the species of major interest to the EU (i.e. muskrat, pine marten, raccoon, raccoon 

dog, badger and ermine), d) identifying trap testing methods that reduced the use of 

conscious animals, e) collecting data on the state of art with regard to trapping 

methods used in the 25
3
  Member States of the EU, as well as in the parties to the 

AIHTS and in the USA, f) conducting an internet survey to discover the public 

attitudes to trapping within the EU, and g) convening a Technical Conference on 

International Trapping Standards during which the Improved Standards would be 

discussed. 

  

b) Background. In order to pursue an agreement on international humane trapping 

standards the EU together with the three main trapping nations Canada, the USA and 

the Russian Federation set up a working group consisting of scientific experts in 1995. 

Subsequently, the Agreement on International Humane Trapping Standards (AIHTS) 

was concluded with Canada and the Russian Federation and was approved by Council 

                                                 

3
 At the ókick offô meeting it was agreed to extend this to cover 27 Member States. 
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Decision in 1998. A substantially similar agreement concerning the standards was 

reached in the form of an Agreed Minute with the USA. 

Trapping methods and legislation within the EU, Canada, 

Russia and the USA.  

The aims of this chapter are: 

a) to present information on the current trapping methods and legislation 

within the 27 Member States of the EU, 

b) to present information on the current trapping methods and legislation 

within Canada, 

c) to present information on the current trapping methods and legislation 

within the Russian Federation, 

d) to present information on the current trapping methods and legislation 

within the USA.  

 

a) The situation within the EU. Of the 19 mammal species
4
  covered by the AIHTS 

11 are found within the EU; wolf, European beaver, American beaver, European otter, 

European lynx, pine marten, European badger, ermine, raccoon dog, muskrat and 

raccoon. The distribution of these species varies throughout the 27 Member States, 

and they are absent from Cyprus and Malta. The level to which trapping of mammals 

is practiced and the methods used varies between Member States; as reflected in the 

number of trappers in each Member State that ranges from around 150,000 in France 

to 50 in Bulgaria. In most Member States the right to hunt also includes the right to 

trap certain mammal species which are classified as either ñgameò or ñpestsò; while in 

other Member States it is, partly or completely, a separate activity. The main 

motivations for trapping in the EU are for wildlife management and the control of pest 

species. 

As some of these mammal species are predominantly nocturnal their populations are 

difficult to control using firearms, and therefore trapping is often the most appropriate 

method. In the EU trapping is generally subject to specific legal provisions and rules. 

These can include the types of trap, the conditions under which these may be used, 

                                                 

4
 i.e. coyote, wolf, American beaver, European beaver, bobcat, American otter, European otter, 

American lynx, European lynx, marten, fisher, sable, pine marten, American badger, European badger, 

ermine, raccoon dog, raccoon, muskrat.   
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methods required to avoid capture of non-target species (selectivity), as well as the 

elimination of avoidable suffering (regular inspections). Several Member States 

require that trappers must have taken and passed mandatory training courses in 

hunting and/or trapping. In addition, trappers are often required to obtain a valid 

trapping and/or hunting license along with landowner permission where they wish to 

trap.  

Seven types of trap are used to catch mammals in the EU; three categories of 

restraining trap i.e. box/cage, non-killing snares and foot snares, and four categories 

of killing trap i.e. spring traps, dead-fall traps, drowning traps and killing snares. 

However, killing snares are not used to catch any of the 11 AIHTS species found in 

the EU. For restraining traps box or cage traps are used almost exclusively, with the 

exception of France where restraining snares can be used for raccoon dog and 

raccoon. Spring traps are the most commonly used killing traps; although dead-fall 

traps are used for pine marten and drowning traps are used for muskrat.  

In countries where it is required to report captures along with hunting bag returns, it is 

not necessary to distinguish between animals which are shot and animals which are 

trapped, and this means it is difficult to make accurate estimates of the number of 

animals trapped. A notable exception is in France where detailed statistics are 

collected by UNAPAF (Union Nationale des Piégeurs Agréés de France). Figures are 

also available for governmental control programs for certain species; notably for 

muskrat (in Belgium, Germany, the Netherlands) which in the EU is the most 

intensively trapped of all the AIHTS species.  

 

b) The situation within Canada. Trapping in Canada is allowed and the legislation is 

identical throughout the whole country with minor variations that take into account 

the southern and northern climates and management requirements in the provinces 

and territories. Since 2007 the legislation has been further harmonised by the first 

phase of the national implementation of the AIHTS which regulates the use of AIHTS 

certified traps and trapping systems. About 60,000 trappers are organised at national, 

regional and local level. The main motivations for trapping range from pest control 

and wildlife management, to obtaining of meat and fur, for research and educational 

reasons, and for the preservation of a cultural heritage. In Canada 12 of the 19 species 

listed in the AIHTS are present and trapping them is allowed within the existing legal 

framework: coyote, wolf, American beaver, bobcat, American otter, American lynx, 
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marten, fischer, ermine muskrat, raccoon, and American badger. In 2006, 683000 

pelts from these species were sold with a value of approximately $21 million 

Canadian Dollars.  

c) The situation within the Russian Federation. The legislation for trapping in 

Russia is identical throughout the whole country with only minor local differences. 

There are an estimated 300,000 trappers who are mainly organized in hunting 

organisations. The main motivations for trapping are to control pest species, to obtain 

fur and skin, and for reasons of public health and civil protection. In Russia 12 of the 

19 species listed in the AIHTS are present; wolf, European beaver, American beaver, 

European otter, European lynx, pine marten, sable, European badger, ermine, raccoon 

dog, muskrat, and raccoon. 

 

d) The situation within the USA. In the United States the jurisdiction for trapping 

legislation is at State rather than Federal level, and as a consequence there are 

variations between states. There are about 150,000 trappers belonging to hunting 

associations at the national, regional or local level. Trappers in the US hunt for many 

reasons that range from pest control and wildlife management, the obtaining of meat 

and fur, research, for educational reasons, and for wildlife disease surveillance. 12 of 

the 19 species listed in the AIHTS are present in the United States; coyote, wolf, 

American beaver, bobcat, American otter, American lynx, marten, fisher, ermine, 

muskrat, raccoon, and American badger. 

 

Public attitudes to trapping within t he EU. 

The aims of this chapter are: 

a) to describe the backgrounds of the respondents to the internet survey,  

b) to describe the public attitude to the trapping of wild mammals and 

public knowledge of trapping within the EU, 

c) to describe the public attitude to legislation governing trapping within the 

EU, 

d) to describe the public attitude to animal welfare issues associated with 

trapping standards. 

 

a) Respondentsô backgrounds. Of the 9,571 completed questionnaires from EU 

residents, 71% were from males. Very few of the respondents were either under 20 
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years or over 70 years; the remaining four age categories contain similar numbers of 

respondents. Most lived in towns or villages containing less than 20,000 inhabitants. 

The replies of the respondents showed that 52% were familiar with trapping/hunting 

activities, 21% were familiar with animal welfare/rights activities, 10% had a 

background in animal research or conservation, and the replies of the remaining 17% 

did not allow them to be reliably allocated to any one of these categories. 

 

b) Respondentsô attitudes to the trapping of wild animals and their knowledge of 

trapping within the EU. 72% of all respondents thought that human and/or 

environmental needs could sometimes justify the killing of wild animals. Shooting, 

killing traps and holding traps were perceived as the main methods (90%, 78%, and 

85% respectively) used in the EU to control wild mammals, and these methods were 

also those most commonly cited as being acceptable control techniques (67%, 57% 

and 65% respectively). The main reasons for controlling wild mammals in the EU 

were perceived to be for reasons of human health and safety (75%), to prevent 

damage (77%), and for wildlife conservation (76%). 

 

c) Respondentsô attitudes to legislation governing trapping within the EU. 77% of 

respondents thought that trapping should be regulated by legislation. 72% of the 

respondents who had a background in trapping/hunting thought that such legislation 

should be left to Member States, whilst 80% of the respondents with a background in 

animal welfare/rights thought there should be binding, harmonised EU trapping 

standards. 46% of respondents thought that EU trapping legislation should cover all 

the species that can legally be trapped; as opposed to the 21% who believed the 

legislation should include only the species currently covered by the AIHTS. 79% of 

respondents with a background in trapping/hunting thought trap approval should be 

organised at the national level, whilst 72% of respondents with a background in 

animal welfare/rights wanted it to be organised at the EU level. Most respondents 

(36%) wanted an independent institute to conduct the testing and approval of traps, as 

opposed to the trap manufacturers, trapping organisations or animal welfare 

organisations. However, 71% of the respondents who currently use traps stated they 

were not prepared to pay more for a trap that had been tested and approved. 
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d) Respondentsô attitudes to animal welfare issues associated with trapping 

standards. 57% of respondents agreed that traps in the EU should be tested and 

approved according to clearly defined wild animal welfare criteria. When asked what 

was for them the maximum acceptable period between capture by a killing trap and 

the unconsciousness and death of the captured animal, 29% of respondents stated that 

death should be instantaneous (i.e. zero seconds) and 26% said they would accept a 

maximum period of 30 seconds. Only 6% found the 300 seconds period contained in 

the AIHTS to be acceptable. 63% of the respondents placed most weight upon 

physical injuries (e.g. broken teeth) when assessing the welfare of animals in holding 

traps as opposed to behavioural (e.g. biting the bars of the cage) or physiological (e.g. 

high levels of stress hormones) signs of suffering. 

 

Improved Standards for killing traps.  

The aims of this chapter are:  

a) to consider what constitutes a humane killing trap, 

b) to discuss the parameters used to assess the welfare of animals in killing 

traps, 

c) to compare and contrast important killing trap standards, 

d) to discuss the welfare of animals in drowning traps and consider whether 

such traps should be treated differently than other forms of killing traps, 

e) to propose improved welfare standards for killing traps (referred to as 

the Improved Standards), 

f) to identify current traps that meet the Improved Standards for the species 

of major interest to the EU, 

g) to discuss possible design modifications of traps to improve the welfare of 

animals in killing traps. 

 

a) Humane killing trap . The ideal humane killing trap is one that kills without the 

captured animal experiencing any pain or suffering. Such a trap need not necessarily 

kill the captured animal instantaneously but it should produce instantaneous 

unconsciousness from which the animal does not recover prior to death. 

 

b) Assessing the welfare of animals in killing traps. As an unconscious animal does 

not feel pain and does therefore not suffer, the time to irreversible unconsciousness 
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(TIU) following capture in a killing trap has most commonly been used as the key 

measure for assessing the welfare of the captured animal. One problem with this 

approach is that it assumes a simple relationship between the level of pain and 

suffering experienced by the trapped animal and the TIU; the shorter the TIU the less 

pain and suffering. However, as currently there appear to be no physiological, 

behavioural or pathological indices that can reliably be used to quantify the level of 

pain an animal in a trap experiences prior to death, it is reasonable to place the 

greatest weight on the TIU of the captured animal. 

 

c) Welfare standards for killing traps. Three killing trap standards are compared 

and contrasted.  

a) A draft ISO document circulated to members of ISO/TC191 in 1993 put forward a 

standard that required a killing trap to render at least 70% of trapped animals  

irreversibly unconscious within 180 seconds at a 90% confidence level. This standard 

also included a testing procedure that incorporated the use of so-called óstopping 

rulesô designed to reduce the number of animals required to test traps.  

b) A killing trap meets the AIHTS when 80% or more of at least 12 test animals  show 

TIU scores below limits that differ between target species: the ermine has a TIU limit 

of 45 seconds; the marten, the sable, and the pine marten have a TIU limit of 120 

seconds; all the other species covered by the AIHTS currently have a TIU limit of 300 

seconds with the goal of eventually lowering this on a species-by-species basis to 180 

seconds.  

c) The New Zealand National Animal Welfare Committee (NAWAC) Guideline 09 

contains criteria for two welfare categories of traps (called ñwelfare performance 

classes (A or B)ò) based upon TIU scores, and for each of these categories there are 

two TIU thresholds. To qualify as a Class A trap a stated maximum number of 

animals having a TIU greater than 30 seconds must not be exceeded, and also a stated 

maximum allowable number of animals having a TIU greater than 180 seconds must 

not be exceeded. To qualify as a Class B trap a stated maximum number of animals 

having a TIU greater than 180 seconds must not be exceeded, and also a stated 

maximum number of animals having a TIU greater than 300 seconds must not be 

exceeded. These numbers are designed to give 90% confidence that the traps that pass 

the test will perform below the lower TIU threshold 70% of the time and below the 

upper TIU threshold 80% of the time 



S15 

 

The three standards differ in the number of test animals required to implement them. 

The NAWAC Guideline allows the manufacturer to choose one of a number of 

possible sample sizes for the trap testing; from a minimum sample size of 10 up to a 

maximum sample size of 50. The AIHTS sets minimum sample size but it specifies no 

upper limit to the number of animals that may be used. The draft ISO standard has 

procedures that minimise the number of animals required because the trial can be 

stopped and the trap failed as soon as the probability of a successful outcome becomes 

too low. 

 

d) Drowning traps. The welfare of animals in drowning traps is discussed in relation 

to the accounts of people who have survived drowning. Some people describe their 

last conscious moments as being calm with no pain, whereas others describe burning 

suffocation and scorching pain. In humans, and other terrestrial mammals, the build 

up of carbon dioxide in the blood and the lack of oxygen stimulates the brainôs 

respiratory centre; this overrides any voluntary breath-holding and forces an 

inhalation of water. However, in aquatic  mammals the diving reflex is thought to take 

priority, and it is unclear both at what point the motivation to breathe becomes more 

important and whether such animals would necessarily experience pain and distress 

before unconsciousness.  It is concluded that there is no reason why drowning traps 

should not be subjected to the same TIU limits as other killing traps. However, a 

major problem (particularly as regards semi-aquatic mammals like muskrats) lies in 

deciding at what point the clock should start when recording the TIU of an animal in a 

drowning trap. With a spring trap the clock starts when the trap is sprung and animal 

is hit with the killing bar. There is not such an obvious starting point for an animal in 

a drowning trap. Distress is unlikely to occur immediately after entry into the 

drowning trap because mammals, and particularly semi-aquatic mammals, routinely 

spend some time underwater without experiencing distress or pain. For an animal in a 

drowning trap, distress and possibly pain, is more likely to start when it first attempts 

to, and thereby finds that it is unable to, come to the surface to breathe. Theoretically 

the clock should start then, and experiments designed to determine this point for 

muskrats are described in Chapter 5.  

 

e) Improved Standards for killing traps. The proposed Improved Standards classify 

killing traps into one of three óWelfare Categoriesô, see Table 4.1. Traps in Welfare 
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Category A, the highest welfare category, must (at 90% confidence) produce a TIU 

not exceeding 30 seconds for at least 80% of trapped animals. Traps in Welfare 

Category B, the intermediate welfare category, must (at 90% confidence) produce a 

TIU  not exceeding 180 seconds for at least 80% trapped animals. Traps in Welfare 

Category C, the lowest welfare category, must meet the current AIHTS standard for 

most species (i.e. produce a TIU in a trapped animal  not exceeding 300 seconds for at 

least 80% of a minimum of 12 animals tested). In addition to the criteria that 80% of 

trapped animals must have a TIU below the specified limit for the particular welfare 

category, it is proposed that for Welfare Categories A and B there should also be a 

higher TIU limit that must not (at 90% confidence) be exceeded by at least 90% of 

trapped animals. The upper TIU limit for Welfare Category A is 180 seconds, and the 

upper limit for Welfare Category B is 300 seconds. Welfare Category C has no upper 

TIU limit so that traps that have already been tested and approved under the AIHTS 

would automatically be approved as Welfare Category C of the Improved Standards.  

 

 Welfare  

Category A 

 Welfare 

Category B 

Welfare 

Category C 

Lower TIU limit, to be met by 

>80% of animals 

30 seconds 180 seconds 300 seconds 

Upper TIU limit,  to be met by 

>90% of animals 

180 seconds 300 seconds No upper 

limit  

Lower and upper TIU limits for Welfare Categories A, B; these limits are to be 

met at 90% confidence. Welfare Category C is the same as the AIHTS. 

 

If these proposals were adopted it is envisaged that there may not be any immediate 

change in trap use within the EU as all the traps that currently meet the AIHTS would 

also meet the Welfare Category C requirements of the Improved Standards. However, 

in order to encourage the rapid development of better traps there is in the Improved 

Standards the presumption that where traps of different welfare categories are 

available for a given species only the traps of the highest available welfare category 

will be approved. This could be reinforced, for example, by additional regional or 

national incentives or legislative/administrative frameworks.  

 

f) Traps that meet the Improved Standards. For the species of major interest to 

the EU a list of traps that meet the AIHTS, and hence also meet the TIU criteria 

for Welfare Category C of the Improved Standards, is provided. Although killing 
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traps have not yet been tested to the higher welfare standards of Welfare 

Categories A and B of the Improved Standards, information is available from 

scientific studies that indicate that some traps would  be allocated to these 

categories (eg Warburton et al, 2008) 

g) Design modifications to improve killing traps. Possible ways to reduce the 

TIU scores of animals in killing traps are discussed (e.g. replacing the single strike 

bar by a mesh of strike bars greatly increases the chances of a neck strike). A 

promising future development is the use of computer models to develop a Trap 

Optimisation Program that can suggest effective design changes. 

 

The time of onset and duration of distress prior to death in 

muskrats caught in cage-type drowning traps. 

 

The aims of this chapter are  

a) to investigate whether the onset of distress of muskrats in a drowning trap 

can be objectively identified using behavioural and physiological 

responses,  

b) to determine if being held in a drowning trap causes avoidance learning in 

muskrats, 

c) to determine, using the information from the experimental studies, 

whether drowning traps meet the TIU limits contained within the AIHTS 

and the Welfare Categories of the Improved Standards for killing traps.  

 

a) Behaviour and physiological parameters to identify onset of distress in 

muskrats killed in drowning traps. Trials were carried out with wild-caught 

muskrats held in semi-natural experimental pens containing ponds. The animals 

voluntarily entered drowning traps placed on the ponds. Behaviour was recorded 

using underwater cameras, EEG and ECG were recorded via surgically-implanted 

biotelemetry transmitters, and serum corticosterone levels were measured after death. 

As some habituation to the experimental setup may have occurred whilst baseline 

levels of these parameters were being taken for the implanted animals, additional 

trials were conducted with naïve animals that had not been previously exposed to the 

test procedure. The mean time to unconsciousness after the muskrats had entered the 
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underwater cage of the drowning trap was 448 seconds for the implanted animals and 

361 seconds for naïve animals. After means of 61 and 76 seconds (for implanted and 

naïve animals respectively) the muskrats started biting the wire mesh of the cage. 

Heart rate decreased from a mean of 258 bpm at 60 seconds before entering the 

underwater cage of the drowning trap to a mean of 56 bpm for the period between 

entering the water and unconsciousness. Serum corticosterone concentration in post 

mortem blood samples taken from the heart of the drowned muskrats was found to be 

eight times higher than the basal serum corticosterone concentration.  

 

b) Aversion to the drowning trap. A learning paradigm was used to determine 

whether any aversion to the drowning trap resulted from the muskrats being held in 

the underwater cage for varying periods before being released. No aversion to re-

entering the trap was found in muskrats that had been kept underwater until the onset 

of biting behaviour, nor in animals that had been kept underwater for 120 seconds 

after the onset of the biting behaviour. These results indicate that 120 seconds after 

the onset of biting may be taken as a conservative indicator of the onset of distress.  

 

c) Do the drowning traps meet the standards of the AIHTS and Welfare 

Category C of the Improved Standards? If the results of the two studies are 

accepted then the period between onset of distress and irreversible unconsciousness 

for muskrats in a drowning trap is within the 300 seconds limit specified in the 

AIHTS and Welfare Category C of the Improved Standards. Nevertheless it is 

important to develop new muskrat traps that can meet the criteria of Welfare 

Categories A and B of the Improved Standards. 

 

Improved Standards for restraining traps 

The aims of this chapter are:  

a) to discuss the use of injury scales to assess the welfare of animals in 

restraining traps, 

b) to compare and contrast important restraining trap standards, 

c) to discuss the use of possible behavioural and physiological indices of 

welfare to assess the welfare of animals in restraining traps, 

d) to propose improved welfare standards for restraining traps (referred to 

as the Improved Standards), 
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e) to identify current traps that meet the Improved Standards for the species 

of major interest to the EU, 

f) to discuss possible design modifications of traps to improve the welfare of 

animals in restraining traps. 

 

a) Injury scales. Injury or trauma scales have been commonly employed to assess the 

welfare of animals in restraining traps. Three main types of injury scales have been 

used to assess the suffering of trapped animals. First, there is the simple and relatively 

crude óyes/noô process in which a list of ñunacceptableò injuries is compiled and the 

presence of one of these in the trapped animal is sufficient to fail the trap. Second, 

each type of injury can be assigned a number of points and the points for all the 

injuries suffered by the trapped animal are added up and compared with a maximum 

value that must not be exceeded if the trap is to meet the welfare standard. The third 

approach entails the grouping of injury types into severity levels such as mild, 

moderate and severe, and then, after deciding upon a minimum sample size, defining 

a frequency of occurrence for each severity level whereby a trap would be deemed as 

unacceptable if this were exceeded. The pros and cons of each system are discussed. 

 

b) Welfare standards for restraining traps based upon injury scales. Three 

existing welfare standards for restraining traps based on injury scales are considered. 

The draft ISO humaneness standard for restraining traps focused on injuries thought 

to cause pain and it combined both an injury scale for ñpotentially acceptable injuriesò 

and a list of ñunacceptable injuriesò. Under this scheme the most severe injuries were 

termed ñunacceptableò and a single instance of this class was sufficient to fail the trap. 

Injuries of lesser severity, i.e. ñpotentially acceptable injuriesò, can occur singly or in 

a very large number of combinations. To deal with this problem there is a point 

system for potentially acceptable injuries that is both cumulative and multiplicative, 

and where higher points are assigned to those injuries considered more severe. An 

animal passes the required ñinjury threshold valueò if it has a) no unacceptable 

injuries, and b) a total injury score for the potentially acceptable injuries of less than 

or equal to 75. The restraining trap passes the welfare requirements of this proposed 

standard if at least 80% of 25 or more captured animals meet the injury threshold 

value.  
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The AIHTS provides a list of injuries ñrecognised as indicators of poor welfare in 

trapped animalsò. No scores are assigned to the above injuries; rather they are treated 

as unacceptable injuries in that at least 80% of the animals tested must show none of 

them if the trap is to pass. One problem with this approach is that it cannot cope with 

the compound welfare effect of a number of lesser injuries. 

Under the New Zealand NAWAC trap approval system each injury sustained by an 

animal caught in a restraining trap is classified into one of four trauma categories: 

namely mild trauma, moderate trauma, moderately severe trauma, and severe trauma. 

The numbers of each of these trauma categories are then combined to produce the 

overall Trauma Class for each animal. There are four Trauma Classes; namely Mild, 

Moderate, Moderately Severe and Severe. Each of these Trauma Classes can be made 

up of different combinations of the various trauma categories and in this manner the 

NAWAC Guideline deals with the problem of multiple and diverse injuries 

(http://www.biosecurity.govt.nz/animal-welfare/nawac/policies/guideline09.htm).  

 

c) Behavioural and physiological indices of adverse welfare. Possible behavioural 

and physiological indices of distress that could be used to assess the welfare of 

animals in restraining traps are discussed. It is concluded that it is very difficult not 

only to measure these parameters in wild species but also to interpret what any 

changes in them as the result of trapping signify for the welfare of the trapped animal. 

Furthermore, as the recent Welfare Quality project has demonstrated that different 

welfare indicators are required even for different production systems involving the 

same domestic species, it is thought unlikely that a robust animal-based welfare 

measure incorporating more than injury indicators could be devised covering all the 

trapped wild species. Whilst behavioural and physiological measurements are useful 

in comparative studies they are not currently reliable welfare indices in the context of 

a stand-alone assessment. 

 

d) Improved Standards for restraining traps. The proposed Improved Standards 

for restraining traps involve four classes of injury severity (i.e. mild, moderate, 

moderately severe and severe) and three Welfare Categories, A B, and C of 

restraining traps; Welfare Category C would be the existing AIHTS standard whilst 

the injury scales of Welfare Categories A and B are taken from the NAWAC 

Guideline that is successfully being used in New Zealand. Thus for Welfare Category 
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A, at least 80% of the trapped animals must suffer a trauma class no greater than mild 

and at least 90% must suffer a trauma class no greater than moderate; both pass rates 

being at the 90% confidence level. For Welfare Category B at least 80% of the 

trapped animals must suffer a trauma class no greater than moderate and at least 90% 

a trauma class no greater than moderately severe; again both at the 90% confidence 

level. For Welfare Category C the maximum allowable number of animals (i.e. 4 out 

of the minimum sample size of 20 specified in the AIHTS) with the indicators for 

poor welfare listed in the AIHTS must not be exceeded. 

If these proposals were adopted it is envisaged that there may not be any immediate 

change in trap use within the EU as all the traps that currently meet the AIHTS would 

also meet the Welfare Category C requirements of the Improved Standards. 

Furthermore, box/cage traps are the most commonly used form of restraining trap 

within the EU and the available evidence indicates that such traps fall within Welfare 

Category A of the Improved Standards. However, in order to encourage the rapid 

development of better traps there is in the Improved Standards the presumption that 

where traps of different welfare categories are available for a given species only the 

traps of the highest available welfare category will be approved. This could be 

reinforced, for example by additional regional or national incentives or 

legislative/administrative frameworks.  

 

e) Traps that meet the Improved Standards. There is much information on the 

welfare of leg-hold traps but these are not used in the EU. Unfortunately very little 

trap testing data are available covering the other forms of restraining traps that are 

used to capture the species of interest to the EU. However, box/cage traps are the 

most commonly used form of restraining trap within the EU and the available 

evidence-(eg Woodruffe et al. 2005) indicates that such traps fall within Welfare 

Category A of the Improved Standards. 

 

f) Design modifications to improve restraining traps. 

Possible modifications that can improve the welfare of animals in restraining traps are 

discussed. For example, tooth damage can be reduced by reducing the mesh size of 

cage traps and covering metal surfaces with smooth coatings can lessen the chance of 

skin abrasions.  
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Methods to reduce the level of animal suffering involved in 

trap testing. 

The aims of this chapter are: 

a) to discuss the methods of measuring the impact and clamping forces 

exerted by killing traps and how to relate the forces recorded to the 

minimal forces required in order to meet the specified TIU limit for a 

given species, 

b) to consider the pros and cons of using animals under terminal anaesthesia 

in trap testing, 

c) to discuss computer models developed by the Fur Institute of Canada that 

are being used to determine whether a spring trap meets the killing trap 

requirements of the AIHTS, 

d) to discuss the value of incorporating óstopping rulesô into the 

experimental designs used for trap testing. 

 

a) Mechanical testing of traps. Spring powered killing traps kill through a 

combination of the impact force of the strike bar of the trap on the captured animal, 

and the clamping force exerted on the animal by the trap after the strike. If the 

minimum impact and clamping forces necessary to result in a TIU shorter for a 

given target species than that specified in the trap standard are known, then it 

becomes possible to conduct mechanical tests to see if traps designed for the same 

species are capable of producing these minimum forces. When a spring trap is 

triggered the potential energy of the spring is converted into kinetic energy and the 

kinetic energy created can be used as a standard welfare criterion for traps. A rough 

estimate of the kinetic energy a trap could exert can be gained by measuring the 

average force required to extend, compress or wind the spring(s) and multiplying it 

by the distance through which the spring arm(s) moved. However much of the 

potential energy in the spring is used to overcome friction and is thus lost as heat 

energy. The pros and cons of measuring either a) the strike momentum generated by 

the trap, or b) the impact force directly using forces transducers are discussed. 

Measuring the mechanical forces exerted by a trap is of little use unless these forces 

can be compared to the minimal forces that are required in order to meet the 

specified TIU for the target species. These minimal forces have been obtained by 
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placing anaesthetised animals within specially constructed trap simulators, and 

examples are given of the sorts of results that can be obtained from such devices. 

 

b) The use of anaesthetised animals. Whilst the use of anaesthetised animals ensures 

that the subjects do not suffer, questions have been asked about the effect the 

anaesthetic might have on the TIU values obtained. A study involving a wide range of 

mammals found no significant correlations between the TIU scores obtained from 

anaesthetised animals and those obtained from unanaesthetised animals, although 

other work has found significant correlations for some species. As the TIU for an 

anaesthetised animal is usually less than the TIU for an unanaethetised animal, it has 

been argued that whilst results from tests using anaesthetised animals cannot be used 

in isolation to determine whether a trap meets the required trap standard, they can 

nevertheless be used on their own to determine whether a trap fails the standard.  The 

validity and usefulness of this approach is discussed; particularly in relation to traps 

that kill by reducing blood flow through the carotids.  

 

c) Computer models. Computer models that determine whether a trap design meets 

the killing trap requirements of the AIHTS have been developed by using the 

extensive database covering 15 years of live animal trap testing held by the Fur 

Institute of Canada. Mechanical characteristics of the trap and the anatomical strike 

locations together with the size of the animal and how the trap is set are the factors 

included in the logistic regression model used to fit the data. The probability that the 

trap will cause an animal to lose sensibility within the TIU limit specified for that 

species within the AIHTS is calculated. The obvious benefits of using computer 

models are a) they reduce the number of animals required to test trapping devices (in 

Canada it is estimated that to date 1200 fewer animals have been used), and b) they 

currently cost 85% less than the compound testing of traps. 

 

d) Experimental designs incorporating stopping rules. Bayesian Sequential 

Stopping Rules (BSSRs) for trap assessment trials have been developed that allow a 

trial to be halted before the maximum number of test animals specified in the trap 

standard have been used. The BSSRs enable a trial to be stopped on the basis of the 

results gathered thus far as soon as there is either a) strong evidence (i.e. p<0.05) that 

the trial will end with the trap failing, or b) strong evidence (i.e. p<0.05) that the trial 
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will end in the trap passing. In this manner the minimum number of animals are used 

in the trap assessment trial. It is proposed that the Improved Standards for both killing 

and restraining traps adopt a sequential testing procedure such that a) only the 

minimum number of animals are tested on traps that are likely to fail the Improved 

Standards, and b) any trap that passes will perform similarly on animals in the wild. 

 

Best Practice in the use of traps 

The aims of this chapter are: 

a) to consider how information on trapping best practice should be 

disseminated, 

b) to discuss the setting of criteria for trap efficiency, 

c) to discuss the setting of criteria for trap selectivity, 

d) to consider how the length of time between trap inspections affects the 

welfare of trapped animals. 

 

a) Best Practice Information. How a trap is used is crucial to the welfare impact it 

has on the target species, to the non-target risk it poses, and to its efficiency. A 

criticism that has been levelled at the AIHTS is that it concentrates too heavily on the 

trap itself and does not deal sufficiently with such issues as trap efficiency, non-target 

risk, and the training and registration of trappers. However, the EU encompasses a 

wide range of both habitats and non-target species, and the best way to minimise non-

target risk and maximise efficiency under the local conditions found in one Member 

State may not be best practice under the local conditions of another Member State. 

Similarly Member States differ in their legislative requirements for trapper training 

and/or trapper registration. Rather than try to deal with the complexity of these issues 

through legislation at the EU level, an arguably better way is through the production 

of a series of species-specific Best Practice Guides.  Whilst an expert committee at the 

EU level could determine what sorts of information should be within such documents, 

the resulting templates could be amended at the national level to take into account 

local conditions. There would be a presumption that traps would be used according to 

the Best Practice Guides, and that they could be granted legal status by national 

governments if required. This is the policy successfully adopted in the USA where 

Best Management Practice documents (BMPs) have been developed for each species.  
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b) Trap efficiency. The large number of factors affecting trap efficiency means that it 

is very difficult to draw up efficiency standards that are applicable to all the species 

covered by the AIHTS and to the very wide range of habitats found within the EU. 

One way to tackle this problem is to compare the capture efficiency of the test trap 

with that of a control trap. A draft ISO standard suggested that the control trap should 

be the trap in most common use. However, the trap in most common use can differ 

between countries and, therefore, there is no single ócontrol trapô that can be specified 

and standardised internationally. Furthermore, as the control trap may vary in 

efficiency from one trapline to another, among years, and between trappers, it has 

been argued that the use of such an efficiency standard is arbitrary. Rather than try to 

define efficiency criteria in the Improved Standards it is proposed that advice on trap 

efficiency should be provided within the species-specific, Best Practice Guides that 

take into account local conditions.  

 

c) Trap selectivity. Trap selectivity criteria have been included in some national trap 

standards by comparison with the selectivity of a control trap. Unfortunately the use 

of a control trap means that the problems discussed above in relation to trap efficiency 

apply also to setting an international standard for trap selectivity. The selectivity of 

traps varies widely with trap type; with box/cage traps having the highest incidence of 

non-target captures and drowning traps the lowest. Non-target risk also varies not only 

with the type of trap but also with how the trap is set, the bait used and the season. 

Again, rather than try to define selectivity criteria in the Improved Standards it is 

proposed that practical advice on ways to reduce non-target risks should be provided 

within the species-specific, Best Practice Guides. 

 

d)Time between trap inspections. Whilst increased periods of confinement in leg-

hold traps are associated with more struggling and consequently greater injuries, the 

strength of the correlation between injury and time in a restraining trap varies with 

species. A daily inspection regime (i.e. once every 24 hours) appears to be the 

minimum accepted standard in most countries. With some exceptions (e.g. UK) 

inspection times are not usually specified for killing traps because it is assumed that 

all the captured animals are killed by the trap. It is suggested that the Improved 

Standards include the minimum requirement that both restraining and killing traps 

(apart from drowning traps where the death of the captured animal is assured) should 
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be inspected once every 24 hours, but that killing traps that meet the higher Welfare 

Categories A and B could be made exempt from this requirement.  

 

Technical Workshop on International Trapping Standards 

The aims of this chapter are: 

a) to present summaries of the lectures and discussions that took place on 

Day 1 of the Workshop which was spent discussing the methods of testing, 

and the trap standards applied to, restraining traps, 

b) to present summaries of the lectures and discussions that took place on 

Day 2 of the Workshop which was spent discussing both the methods of 

testing and the trap standards applied to killing traps, and new 

approaches to trap testing, 

c) to present summaries of the lectures and discussions that took place on 

Day 3 of the Workshop which was spent discussing the welfare of animals 

caught in drowning traps; particularly with regard to the control of 

muskrats. 

 

a) Day 1: Restraining traps. On the morning of Day 1 of the Workshop there was an 

initial lecture on the history of ISO Technical Committee 191 (ISO TC191) 

concentrating on the debates that took place during the development of draft ISO 

Standards for restraining traps. Subsequently there were lectures and discussions on 

the current restraining trap standards and trap-testing methodologies being used in 

New Zealand, the USA and Canada. Improved EU standards for restraining traps were 

then proposed that would enhance the standards currently contained in the AIHTS. 

The afternoon was spent discussing the proposed improvements to restraining trap 

standards and trap-testing methodology; including the potential use of behavioural 

and physiological indices of welfare. 

 

b) Day 2: Killing traps and new approaches to trap testing. The initial lecture on 

Day 2 of the Workshop gave the history of ISO TC191 concentrating on the debates 

that took place during the development of draft ISO Standards for killing traps. This 

was followed by lectures and discussions on the current killing trap standards and 

trap-testing methodologies being used in New Zealand and Canada. Improved EU 

standards for killing traps were then proposed that would enhance the standards 
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currently contained in the AIHTS. The afternoon was spent discussing the proposed 

improvements to killing trap standards and trap-testing methodology; including ways 

(e.g. use of stopping rules, computer models) to minimise the numbers of animals 

required for such testing. 

 

c) Day 3: Drowning traps. Drowning traps were discussed on Day 3 of the 

Workshop. After a lecture illustrating the serious problems that muskrats can cause 

and the current methods used in the EU for their control, there was a lecture and 

discussion on the experiments being conducted by the Consortium to assess the 

welfare of muskrats in drowning traps; particularly with regards to measuring the TIU 

of muskrats in drowning traps. 

 

Improved trapping standards within the EU 

The aims of this chapter are: 

a) to bring together all the proposals set out in this report for improving 

trapping standards within the EU i.e. the Improved Standards, 

b) to discuss the trapping implications of adopting the Improved Standards, 

c) to discuss the financial implications of adopting the Improved Standards. 

 

a) Improved Standards. On the basis of the results from this study, which reflect the 

current state of the relevant science, it is proposed that: 

a) the adoption of two new welfare standards (i.e. Welfare Categories A and B), 

that are more strict than the welfare standard currently within the AIHTS and 

cover the use of both killing and restraining traps, would improve the welfare 

of trapped animals, 

b) only traps that clearly meet the requirements of the resulting Improved 

Standards should be used in the EU, 

c) drowning traps should be subject to the same welfare standards as other forms 

of killing trap, i.e. the Improved Standards, 

d) wherever possible trap testing should not involve the use of conscious animals, 

and where conscious animals are required then sequential stopping rules 

should be used to minimise the number of animals tested,  
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e) where traps of different Welfare Categories are available for the same target 

species then only traps of the highest Welfare Category should be used in 

order to encourage the improvement of traps,  

f) any new measures adopted by the Member States should cover all the species 

that can legally be trapped because there is no scientific basis for not including 

all species,  

g) all persons who trap animals should be appropriately trained. 

h) an, EU-wide, website providing information to the public on approved traps, 

training and Best Practice Guides should be developed. 

 

b) Trapping implications of adopting the Improved Standards. The immediate 

implications of adopting the Improved Standards for traps within the EU are that a) 

killing traps are already available that meet the Improved Standards for the six 

species of most interest to the EU but only at the Welfare Category C level, and b) the 

majority of the restraining traps currently in use will meet Welfare Category A of the 

Improved Standards. 

 

c) Financial implications of adopting the Improved Standards. The financial 

implications of accepting the Improved Standards vary greatly depending on the 

methods used to assess a trap; for example, the cost of testing a trap using an existing 

computer program is around ú3,500, development of a new computer program could 

cost as much as ú90,000, whilst a complete programme of pen and field trials would 

cost approximately ú65,000. As the Improved Standards involve sequential testing 

procedures and stopping rules, the costs incurred when assessing a trap that fails the 

Improved Standards will be far less than those incurred testing a trap that passes these 

Standards. 
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1 Introduction  

 

1.1 Negotiated Procedure ENV.E.2/2006/D(10248). 

ñHumane Trapping Standards ï description of the state of the art of research, science 

and application of humane trapping standards referred to in the óAgreement on 

International Humane Trapping Standardsô (AIHTS) and described in Commission 

proposal COM (2004) 532 final, in view of identifying the trapping standards which 

reduce unnecessary pain, distress and suffering of trapped animals as much as 

technically possibleò. 

 

The main objective of the work is to identify improved trapping standards that reduce 

unnecessary pain, distress and suffering of trapped animals as much as technically 

possible. However, the standards must be economically realistic and technically 

achievable. The following key tasks should be completed (primarily in relation to the 

species of major interest to the EU; namely muskrat, pine marten, raccoon, raccoon 

dog, badger and ermine). 

1: Collecting worldwide data by undertaking a review of the existing worldwide 

scientific literature and other publications on trap testing, trapping methods, and 

trapping best practice. 

2: Collecting data on the state of art with regard to trapping methods used in the 25
5
 

Member States of the EU as well as in the parties to the AIHTS and in the USA. 

3: Review of methods for testing of traps and trapping methods for the animal species 

concerned. 

4: Establishing the shortest possible technically achievable time limit (improved 

standards) concerning unconsciousness and insensibility with regard to killing 

trapping methods. 

5: Identification of relevant indicators for restraining trapping methods to assess the 

welfare of trapped animals and establishing thereafter the improved standards for 

restraining trapping methods. 

6: Identification of killing and restraining trap types meeting the standards for the 

animal species concerned. 

                                                 

5
 At the ókick offô meeting it was agreed to cover 27 Member  States. 
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7: Identification of testing methods that reduce the use of live animals. 

8: Organisation of a technical workshop presenting obtained scientific and technical 

results for discussion and evaluation. 

9: Contributing to a stakeholder Internet consultation of which the results will be 

taken into account in the final report. 

 

The final report should thoroughly and objectively address the described issues and 

present sound conclusions incorporating operational recommendations with regard to 

the trapping standards referred to in the AIHTS and contained in the Commission 

proposal. (N.B. The final report has been written in a logical order and structure, 

rather than in the order that the work was completed or following the exact structure 

of the key tasks.) 

 

1.2 Background 

In 1983 the Gambia tabled a draft resolution at the conference of the parties to 

CITIES to prohibit trade in animal products deriving from cruel and painful trapping 

devices ñincluding, but not limited to, a trapping device of the 4-steel-jaw leghold 

(gin) type trapò. This proposal failed because it was beyond the scope of the 

Convention but it moved Canada to request the establishment of a Technical 

Committee of the International Standards Organisation (ISO) to deal with the humane 

trapping issue (Harop 2000). The resultant committee, ISO TC/191, began work in 

1987 to develop humane trapping standards. Also in 1987, following public concerns 

about trapping methods used in the EU and in some other countries, the European 

Parliament called for a prohibition on the use of leghold traps throughout the EU and 

for an import ban on furs  obtained by the use of the leghold trap. As a result the EU 

passed the Council Regulation (EEC) No 3254/91. This Regulation, popularly known 

as the Leghold Traps Regulation, prohibits both the use of leghold traps in the 

Community and the introduction into the Community of pelts and manufactured 

goods of certain wild animal species originating in countries which catch them by 

means of leghold traps or other trapping methods that do not meet international 

humane trapping standards.  

 

The ISO process to develop international humane trapping standards proceeded for 

almost ten years but unfortunately no consensus was reached on key thresholds for 
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animal welfare standards; such as the time to irreversible unconsciousness for killing 

traps, or the severity of injuries for animals caught in restraining traps. It became clear 

that standards that could be used as the basis for derogation from the European ban 

would not be forthcoming, and the work of ISO/TC191 changed in 1997 when it was 

agreed that the committee would issue standards for trap testing methodology rather 

than for humane trapping standards. ISO standard ISO 10990-4 1999 was 

subsequently issued covering the methodology to be used to assess the humaneness of 

killing traps, and ISO standard ISO 10990-5 1999 was issued covering the testing of 

restraining traps. 

 

In order to pursue an agreement on international humane trapping standards the EU 

together with the three main trapping nations Canada, the USA and the Russian 

Federation set up a working group of scientific experts in 1995. Subsequently, an 

Agreement on International Humane Trapping Standards (AIHTS 1998a, Harop 1998) 

was concluded with Canada and the Russian Federation and was approved by Council 

Decision in 1998. A substantially similar agreement concerning the standards was 

reached in the form of an Agreed Minute with the USA (AIHTS 1998b). These 

agreements allowed the import ban under Council Regulation (EEC) No 3254/91 not 

to apply to Canada, the Russian Federation and the US. 

  

The Agreement and the Agreed Minute form an integral part of EU law and are 

therefore binding on the Institutions and the Member States. Accordingly, in the 

absence of proper implementation of the Agreement at EU level the EC would be in 

infringement of its obligations and international responsibility versus the other Parties 

once the Agreement is in force. On 30 July 2004 the Commission submitted a 

proposal for a Directive of the European Parliament and of the Council introducing 

humane trapping standards for certain animal species (COM (2004) 532 final) with 

the objective to implement the international obligations and commitments arising 

from the AIHTS. This proposal followed the scope and content of the AIHTS and 

aimed to ban the use of traps not meeting the agreed international trapping standards 

for catching animals belonging to the 19 species listed in the AIHTS. Whilst it 

established a harmonised system within the EU to evaluate available traps and to 

ensure that the best possible trapping methods are used, it also left intact the 

possibility for EU Member states to introduce stricter standards at the national level. 
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As the use of all leghold traps (even those that meet the humane trapping standards) 

remained prohibited within the EU, the new directive applied to traps other than 

leghold traps. 

 

This proposal was submitted to the other institutions for adoption by co decision. 

However, the draft directive was rejected by the European Parliament for a variety of 

reasons. In particular it was argued that, as the trapping standards in the proposal 

resulted from work conducted by the expert group in 1996-1997, the standards were 

not necessarily based on the latest science. The Commission took note of the rejection 

of the proposal and undertook steps to address the concerns expressed. As part of this 

process the Commission commissioned studies (under Negotiated Procedure 

ENV.E.2/2006/D(10248) Humane Trapping Standards)  
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2 Trapping methods and legislation within the EU, 

Canada, Russia and the USA.  

 

This chapter describes the trapping methods and legislation currently 

used within the 27 Member States of the EU, Canada and Russia (the 

other parties to the AIHTS), and the USA. A detailed questionnaire 

primarily designed to gather information on trapping methods and the 

certification of traps for the trapping of species listed in the AIHTS was 

distributed to persons with trapping expertise in all 27 EU Member 

States, Canada, Russia and the USA (see Acknowledgements). Within 

the EU the level to which trapping of mammals is practiced and the 

methods used varies widely between Member States; but trapping is 

generally subject to specific legal provisions and rules that cover the 

types of trap, the conditions under which these may be used, methods 

required to avoid capture of non-target species, and regular inspections. 

Of restraining traps, box/cage traps are used almost exclusively, whilst 

spring traps are the most commonly used killing traps; although dead-

fall traps are used for pine marten and drowning traps for muskrat. 

 

Summary  

 

The aims of this chapter are: 

a) to present information on the current trapping methods and legislation 

within the 27 Member States of the EU, 

b) to present information on the current trapping methods and legislation 

within Canada, 

c) to present information on the current trapping methods and legislation 

within the Russian Federation, 

d) to present information on the current trapping methods and legislation 

within the USA.  
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a) The situation within the EU. Of the 19 mammal species covered by the AIHTS 

11 are found within the EU; wolf, European beaver, American beaver, European otter, 

European lynx, pine marten, European badger, ermine, raccoon dog, muskrat and 

raccoon. The distribution of these species varies throughout the 27 Member States, 

and they are absent in Cyprus and Malta. The level to which trapping of mammals is 

practiced and the methods used also varies between Member States; as reflected in the 

number of persons trapping in each Member State that ranges from 150,000 in France 

to 50 in Bulgaria. In most Member States, the right to hunt also includes the right to 

trap certain mammal species which are classified as either ñgameò or ñpestsò; while in 

other Member States it is, partly or completely, a separate activity. The main 

motivations for trapping in the EU are for wildlife management and the control of pest 

species. 

 

As some of these mammal species are predominantly nocturnal their populations are 

difficult to control using firearms, and therefore trapping is often the most appropriate 

method. In the EU, trapping is generally subject to specific legal provisions and rules. 

These can include the types of trap, the conditions under which these may be used, 

methods required to avoid capture of non-target species (selectivity), as well as the 

elimination of avoidable suffering (regular inspections). Several Member States 

require that trappers must have taken and passed mandatory training courses in 

hunting and/or trapping. In addition, trappers are often required to obtain a valid 

trapping and/or hunting license along with landowner permission where they wish to 

trap.  

 

Seven types of trap are used to catch mammals in the EU; three types of restraining 

trap, i.e. box/cage, non-killing snares and foot snares, and four categories of killing 

trap, i.e. spring traps, dead-fall traps, drowning traps and killing snares. However, 

killing snares are not used to catch any of the 11 AIHTS species found in the EU. For 

restraining traps, box or cage traps are used almost exclusively, with the exception of 

France where restraining snares for raccoon dog and raccoon can be used. For killing 

traps, spring traps are the most commonly used; although dead-fall traps are used for 

pine marten, and drowning traps are used for muskrat in Belgium,  Germany, France 

and the Netherlands.  
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In countries where it is required to report captures along with hunting bag returns, it is 

not necessary to distinguish between animals which are shot and animals which are 

trapped, and this means it difficult to make accurate estimates of the number of 

animals trapped. A notable exception is in France where detailed statistics are 

collected by UNAPAF (Union Nationale des Piégeurs Agréés de France). Figures are 

also available for governmental control programmes for certain species; notably for 

the muskrat (in Belgium, Germany, the Netherlands), which is the most intensively 

trapped of all the AIHTS species in the EU.  

 

b) The situation within Canada. Trapping in Canada is allowed and the legislation 

is identical throughout the whole country with minor variations that take into account 

the southern and northern climates and management requirements in the provinces 

and territories. Since 2007 the legislation has been further harmonised by the first 

phase of the national implementation of the AIHTS which regulates the use of AIHTS 

certified traps and trapping systems. About 60,000 trappers are organised at national, 

regional and local level. The main reasons for trapping range from pest control and 

wildlife management, to obtaining meat and fur, for research and educational reasons, 

and for the preservation of a cultural heritage. In Canada 12 of the 19 species listed in 

the AIHTS are present and trapping them is allowed within the existing legal 

framework: coyote, wolf, American beaver, bobcat, American otter, American lynx, 

marten, fisher, ermine muskrat, raccoon, and American badger. 

 

c) The situation within the Russian Federation. The legislation for trapping in 

Russia is identical throughout the whole country with only minor local differences. 

There are an estimated 300, 000 trappers who are mainly organized in hunting 

organisations. The main motivations for trapping are to control pest species, to obtain 

fur and skin, and for reasons of public health and civil protection. In Russia 12 of the 

19 species listed in the AIHTS are present and trapping them is allowed within the 

existing legal framework; wolf, European beaver, American beaver, European otter, 

European lynx, pine marten, sable, European badger, ermine, raccoon dog, muskrat, 

and raccoon. 
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d) The situation within the USA. In the United States the jurisdiction for trapping 

legislation is at State rather than Federal level, and as a consequence there are 

variations between states. There are about 150,000 trappers belonging to hunting 

associations at the national, regional or local level. Trappers in the US hunt for many 

reasons that include pest control and wildlife management, the obtaining of meat and 

fur, research, for educational reasons, and for wildlife disease surveillance. 12 of the 

19 species listed in the AIHTS are present in the United States; coyote, wolf, 

American beaver, bobcat, American otter, American lynx, marten, fisher, ermine, 

muskrat, raccoon, and American badger. 
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2.1 Introduction 

 

To collect information on the state of art of trapping methods, persons with trapping 

expertise (i.e. the national óFocal Pointsô) were identified in all 27 EU Member States,  

Canada, Russia and the USA. In May 2007, after the contacts had been established, a 

detailed questionnaire (in English, French and German; see Appendix 1) was 

distributed to the Focal Points. This questionnaire was primarily designed to gather 

information on trapping methods and the certification of traps for the trapping of 

species listed in the AIHTS. The information gathered was compiled and presented as 

a draft report at a meeting held at the Central Science Laboratory (CSL) on 10-11
th
 

September 2007. At the end of October 2007 the Focal Points were sent the results for 

their countries in order to verify the correctness of the information and to identify any 

possible errors. In this chapter the information received from the EU Member States is 

presented first, followed separately by the information collected from Canada, Russia 

and USA. 

 

2.2 Situation in the EU 

 

Legal framework for trapping / Permission for trapping. Trapping is allowed 

within the existing legal framework in almost all Member States; in Greece and Italy 

trapping might only be permitted under special licence on a case-by-case basis. The 

legislation that allows trapping is usually the same throughout the entire country 

except for Germany, Austria, United Kingdom, Netherlands, and Spain. For example, 

in Germany the situation differs between the Federal States, whilst in the Netherlands 

to use killing traps or live traps in the field (i.e. outside premises) the province has to 

give authority. In most Member States any person (whether hunter, trapper, 

landowner or other) can trap if they have the permission to do so. In France all 

persons using traps must register with the authorities of the department in which they 

reside. After registration (for which prior training is obligatory, see below) a 

numbered certificate is issued and the number on this certificate must then be 

permanently marked on all traps used by the individual. Some Member States require 

a valid hunting licence and training to obtain special qualifications or even a special 

licence for trapping (Latvia), whereas in others (Denmark) anyone above 18 years is 

allowed to trap and this requires no special licence. In Belgium (Flanders) there is a 
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legal requirement (art. 5 of Koninklijk Besluit of August 10th 2005) that every 

responsible person
6
 must carry out the control of species causing damage (e.g. 

muskrat). In Romania trapping was prohibited by law between 1996 and 2006. In 

December 2006 a new law entered into force (No. 407) that allowed the possibility to 

trap using authorised traps; however there is limited information on the 

implementation of this law and few details of which traps are approved. 

 

Definition / Organisation / Number of trappers. A definition, recognised by 

national legislation, for ñtrapperò only exists in France and Belgium-Wallonia; where 

a trapper is defined as an authorised person who is specialised in the control of, for 

example, predators. Trappers are usually represented through the national huntersô 

associations in the EU. The number of trappers in each Member State varies greatly, 

ranging from only 50 trappers in Bulgaria to 150,000 in France. In France trappers are 

organised/associated at local, regional and national level, with UNAPAF (Union 

Nationale des Piégeurs Agréés de France) being the national organisation that 

represents almost all departmental associations of registered trappers. 

  

Main motivations for trapping.  The main motivations for trapping in the EU are 

wildlife management and the control of pest species. In Austria and Sweden trapping 

is considered as a form of hunting. 

 

Species listed in the AIHTS.  The situation for the species listed in the AIHTS is 

very different throughout the EU. Of the 19 species listed in the AIHTS 11 are present 

in the Member States (See Table 2.1). 

                                                 

6
 Responsible people are: the owner, the renter, the user, the person who publicly or privately, 

in whatever circumstances, has the right to cultural grounds, empty grounds, forests or 

wilderness, or any other terrain in which are included the grounds of industry institutions, 

buildings, warehouses, transport vehicles and every other object that can be a carrier of 

damaging organisms.  
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Table 2.1. Species listed in the Agreement (AIHTS) in the EU 

 

Country 

Canis 

lupus 
Wolf  

Castor 

canadensis 
American 

beaver 

Castor 

fiber 
European 

beaver 

Lutra lutra 
European 

otter 

Lynx lynx 
European 

lynx 

Martes 

martes 
Pine 

marten 

Meles 

meles 
European 

badger 

Mustela 

erminea 
Ermine 

Nyctereutes 

procyonoides 
Raccoon 

dog 

Ondatra 

zibethicus 
Muskrat  

Procyon 

lotor 
Raccoon 

AT W  ̧  ̧ W  ̧  ̧  ̧ U̧  U̧  U̧  U̧  U̧  U̧  

BE         U(F)  ̧ U̧  U(F)  ̧

BG U̧       U̧   U̧  U̧   

CY            

CZ      U̧  U̧   U  U 

DE      ̧ U̧  U̧  U̧  U̧  U U̧  

DK            

EE  ̧  U̧    ̧ U̧   ̧  U̧  U̧   

ES  ̧           

 

Legend: 
Grey: Presence in the Member State 

U Trapping is legal within the existing legal framework 
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W Trapping might be permitted under derogation on a case-by-case basis 
 ̧ Huntable 

 

Country 

Canis 

lupus 
Wolf  

Castor 

canadensis 
American 

beaver 

Castor 

fiber 
European 

beaver 

Lutra lutra 
European 

otter 

Lynx lynx 
European 

lynx 

Martes 

martes 
Pine 

marten 

Meles 

meles 
European 

badger 

Mustela 

erminea 
Ermine 

Nyctereutes 

procyonoides 
Raccoon 

dog 

Ondatra 

zibethicus 
Muskrat  

Procyon 

lotor 
Raccoon 

FI   ̧ U̧  UW  ̧ UW  ̧ U̧  U̧  U̧  U̧  U̧  U̧   ̧

FR   W   U̧  W  ̧  ̧ U  ̧  U  ̧  U  ̧  

GR      W  ̧      

HU       U̧    ̧  ̧  ̧

IE    W  W W     

IT  W   W W W W W    

LT  W  UW   UW UW  UW UW  

LU         U̧ ? U̧ ? U̧ ? 

LV   ̧  U̧    ̧ U̧  U̧   U̧  U̧   

 

Legend: 
Grey: Presence in the Member State 

U Trapping is legal within the existing legal framework 



13 

 

W Trapping might be permitted under derogation on a case-by-case basis 
 ̧ Huntable 

 

Country 

Canis 

lupus 
Wolf  

Castor 

canadensis 
American 

beaver 

Castor 

fiber 
European 

beaver 

Lutra lutra 
European 

otter 

Lynx lynx 
European 

lynx 

Martes 

martes 
Pine 

marten 

Meles 

meles 
European 

badger 

Mustela 

erminea 
Ermine 

Nyctereutes 

procyonoid

es 
Raccoon 

dog 

Ondatra 

zibethicus 
Muskrat  

Procyon 

lotor 
Raccoon 

MT             

NL  U̧  W W W W W W U̧  U̧  U̧  

PL       ̧  ̧   ̧  ̧  ̧

PT            

RO       ̧  ̧  ̧  ̧  ̧  

SE W  UW  ̧ W UW  ̧ U̧  UW  ̧ W W  ̧ U̧  W  ̧

SI      UW W   UW  

SK  ̧      ̧U  ̧U   ̧  ̧U  ̧

UK    W  W W U̧     

 

Legend: 
Grey: Presence in the Member State 
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U Trapping is legal within the existing legal framework 

W Trapping might be permitted under derogation on a case-by-case basis 
 ̧ Huntable 
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The American beaver is only present in Finland and can be legally trapped there. 

The species that are huntable, and for which hunting is legal within the existing legal 

framework, are predominantly pine marten, European badger, raccoon dog, muskrat 

and raccoon. But there are also a considerable number of Member States where the 

trapping of certain species might be permitted under derogation on a case-by-case 

basis. In the case of Italy and Ireland (and possibly Romania) all of the listed species 

might be trapped under derogation. In addition, several species that are not listed in 

the AIHTS are being trapped within the 27 Member States; in particular the red fox, 

beech marten, European polecat and American mink.  

Categories of traps. For the purpose of the questionnaire, traps were classified as 

either restraining traps (three categories) or killing traps (four categories). The 

restraining traps mostly used in the EU are box and cage traps. The killing traps used 

most often fall into the spring trap category. For muskrat and raccoon some Member 

States also use drowning traps (see table 2.2)   

Authorization and Approval of traps. In most Member States restraining traps 

(mainly box and cage traps) do not need to be approved, whilst approval is often 

required for killing traps (spring traps). Approval for a particular type of killing trap 

can be refused for technical reasons (e.g. it does not exert sufficient impact and/or 

clamping forces). The sale of non-approved traps is not possible in Slovenia and 

Bulgaria. In France, Germany, Belgium-Flanders, Austria, Hungary, Slovakia, 

Sweden, Denmark, Finland, United Kingdom, Netherlands and Spain non-approved 

traps can be sold but not used. In France before any trap is authorised a consultation 

process between hunters and animal welfare groups must take place to discuss several 

criteria like selectivity, risks of suffering for the animal etc. The authorised trap has 

then a specific number engraved upon it. Approved traps are identified with the 

reference ñPHEò (Piège Homologué Environnement) and the authorisation number 

that has been allotted to it by ministerial decree. In Austria authorised traps are also 

marked with a number. In Estonia, France and Sweden traps may be traced back to 

the user by means of a permanent marking (e.g. licence or registration number).   

 

  . 
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Table 2.2. Catagories of traps 

 Restraining traps Killing traps  

 Box and cage 

traps 
Stopped/free-

running snares 
Foot snares Spring traps

7 Dead fall traps Drowning traps Self-locking 

snares 

Canis lupus 
Wolf  

AT, IT, SE       

Castor 

canadensis 
American 

beaver 

AT, FI    FI,     

Castor fiber 
European 

beaver 

FI, FR, LT, 

NL, SE,  

  EE, FI, LT, 

LV, SE,  

   

Lutra lutra 
European otter 

FI, IE, IT, NL, 

SE 

  FI     

Lynx lynx 
European lynx 

FI, IT, NL, SE        

Martes martes 
Pine marten 

AT, CZ, EE, 

FI, FR, GR, 

IE, IT, LT, 

NL, SK 

  AT, DE, EE, 

FI, FR, LT, 

SE, SI,  

AT, DE, FR, 

SE, SI 

  

Meles meles 
European 

badger 

AT, CZ, DE, 

FI,  HU, IE, 

IT, LT, NL, 

SE, SK 

  AT, DE, FI, 

LT  

AT, DE    

Mustela 

erminea 
Ermine 

AT DE, IT, FI, 

NL, SE, UK,   

  FI, UK     

                                                 

 

 



17 

 

 

 

Categories of traps (continued) 

 

 Restraining traps Killing traps  

 Box and cage 

traps 
Stopped/free-

running snares 
Foot snares Spring traps

8 Dead fall traps Drowning traps Self-locking 

snares 

Nyctereutes 

procyonoides 
Raccoon dog 

AT, CZ, DE, 

EE, FI, FR, 

HU, LT, NL, 

SE,  

FR FR AT, DE, FI, 

FR  

 

AT   

Ondatra 

zibethicus 
Muskrat  

AT, BE, CZ, 

FI, FR, HU, 

LT, NL, SE, 

SK,  

  AT, BE, DE, 

EE, FI,  FR, 

LT, NL, SI,  

AT, DE FR, BE, NL  

Procyon lotor 
Raccoon 

AT, BE-F, CZ, 

DE, FR, HU, 

NL, SE,  

FR FR AT, FR  

 

AT FR  
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Training. Specific training for trappers exists in Austria, France, Germany, the 

Netherlands, Spain, Sweden and United Kingdom. The training is usually performed 

by special institutes or hunting associations. In order to use killing traps in some 

Member States specific training, or even the successfully passing of a test, is 

mandatory. In others training is only mandatory for the use of certain types of traps; 

Austria (dead fall traps) and Sweden (Conibear for European beaver). In France 

mandatory training is required for all species except for the trapping of muskrat and 

nutria using cage traps. The time period for the training ranges from several hours to 

two days in Germany, but up to half a year or one year for muskrat and nutria trappers 

in the Netherlands. The training in almost all cases contains both a theoretical and 

practical part. In Finland and the UK specific training exists but is not mandatory. For 

example, in the UK training is organised by the British Pest Control Association 

(BPCA), Game Conservancy Trust (GCT) and Agricultural Development Advisory 

Service (ADAS). Courses are also run by private individuals and training companies.   

 

Restrictions on trapping. In France, Portugal, (and in the future Romania) a 

mandatory trapping declaration, or an indication of the trapping area, is required 

before a trap can be set. In many Member States traps can be placed anywhere but for 

some there are restrictions; for example, killing traps (spring traps, dead fall traps) 

must be set in France at least 200 m from any habitation, and in the UK spring traps 

are only allowed to be set inside a real or artificial tunnel. In some Member States 

(France, Austria, Belgium-Flanders) the area where the trap is set must be indicated 

with a sign, whilst in others (e.g. Czech Republic, Latvia) it is only allowed to set 

traps on the hunting ground during the hunting season and only for certain target 

species outside their reproduction period. 

 

Control / Follow up of traps / Report of captures. Around half of the Member 

States follow up and control the traps and the number of captures. This activity is 

performed mainly by hunting associations (e.g. in France), but can also be conducted 

by forestry or agricultural ministries (e.g. in Latvia, Slovakia, Bulgaria, Portugal). If 

there is a requirement to report captures (in France, Estonia, Latvia, Bulgaria, 

Denmark, Finland, Slovenia, Portugal, the Netherlands, and Spain) then in most cases 
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19  

this information is sent to the regional or provincial authorities at the end of the 

trapping season. Often the number of mammals trapped is included in the national 

game bag statistics, but there is no distinction between the proportion trapped and the 

proportion taken by shooting. It is therefore very difficult to determine the importance 

of trapping for the six European species commonly caught in traps. Separate figures 

are available for governmental control programmes for certain species; notably for 

muskrat (in Belgium, Germany, and the Netherlands). Detailed information is 

collected in France on numbers of mammals trapped; temporally, spatial (by 

department) and by the type of trap used. This work is coordinated centrally by 

UNAPAF. For example, an overview of numbers of individuals of AIHTS species 

trapped in France in 2008 (by those affiliated to UNAPAF) is as follows.  

 pine martin:18,985 (classed as a pest species in 47 départements) 

 muskrat: 165,998 (classed as a pest species in 86 départements) 

 raccoon: 731 (classed as a pest species in 31 départements). (Almost    

  all of these captures were recorded in the département of l'Aisne)    

 raccoon dog: 1 

 

Although the catch size has come down from about one million individuals during the 

1990s to about 500.000 today, muskrats are still the most trapped of the mammals on 

the AIHTS in the EU. This is followed by the raccoon dog, for which it is estimated 

that approximately 100,000 individuals are trapped annually. Estimates for both pine 

marten and badger are approximately 45,000 trapped annually. Badgers are caught in 

box/cage traps and the pine marten in a variety of killing traps, as well as in 

restraining traps. Current information suggests that approximately 26,000 stoats and 

6,500 raccoon are captured in traps annually within the EU. For most of the species 

hunted or trapped national data on the numbers controlled are unavailable. The one 

mammal controlled more often than the muskrat is the red fox which is not on the 

AIHTS; estimates suggest that annual culls can reach 780,000 within the EU although 

this figure includes all those animals that were shot in addition to those trapped. 

 

 

Trapping methods and selectivity to minimise suffering. Most Member States 

(Austria, France, Germany, Hungary, Sweden, Denmark, Finland, Italy, United 

Kingdom, Ireland, Portugal, Netherlands, Spain and Romania) have an obligation for 
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the user to regularly check their traps at least once, or in some cases several times, a 

day. In the remaining countries this requirement is operated as a code of good 

practice.  

 

For both killing traps and restraining traps, technical characteristics (e.g. 

maximal/minimal dimension, minimum weight on trap) and specific setting 

conditions (e.g. size of entrance) of the traps are defined by law to maximise the 

chances that only the target species will be caught with as little suffering as possible. 

If a decoy is used, then this is mainly done with eggs, meat or flavoured baits to 

ensure trap selectivity. Live decoys (e.g. birds) have to be handled in a way that does 

not harm them (e.g. the decoy is put in a separate box where it cannot get hurt). For 

the killing of the captured animal either a firearm or a powerful blow to the head is 

generally used. Where a firearm is employed a hunting licence is also required. In 

the UK, where a hunting licence does not exist, a firearms certificate is required.  

 

 

2.3 Situation in Canada 

 

Legal framework for trapping / Allowance of trapping. Trapping in Canada is 

allowed and the legislation is identical throughout the whole country with minor 

variations that take into account the southern and northern climates and management 

requirements in the provinces and territories. The legislation was further harmonised 

in 2007 through the first phase of the national implementation of the AIHTS, thereby 

regulating the use of AIHTS certified traps and trapping systems.  

  

Definition / Organisation / Number of trappers. A special definition for trapper 

does not exist. About 60,000 trappers are organised at national, regional and local 

level.  
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Main motivations for trapping. Trappers in Canada hunt for many reasons that 

range from pest control and wildlife management, to obtaining of meat and fur, for 

research and educational reasons, and for the preservation of a cultural heritage. 

Statistics from the Canadian government indicate that the value of all wildlife pelts 

sold in 2004 was over $24 million Canadian dollars (ú16 million).  

 

Species listed in the AIHTS. In Canada 12 of the 19 species listed in the AIHTS are 

present and trapping them is allowed within the existing legal framework. These 

species are: coyote, wolf, American beaver, bobcat, American otter, American lynx, 

marten, fischer, ermine, muskrat, raccoon, and American badger. In addition, 14 non-

listed species are also trapped: Arctic fox , red fox, grey fox (for conservation only), 

mink, red squirrel, grey squirrel, Richardson ground squirrel, opossum, black bear, 

groundhog, wolverine, skunk, rabbit and hare. 

 

Categories of traps. Restraining traps and killing traps are thought to be used to 

approximately the same extent. Restraining traps that  are used include  box and cage 

traps, and leghold traps. Conibear-type traps are thought to be the most common 

killing traps in use.  

 

Authorization and approval of traps. Beginning in 1983, Canada established an 

extensive trap research facility for the sole purpose of improving the effectiveness of 

trapping systems as they relate to the welfare of mammals captured for various 

purposes.  From 1960 through 1997 the competent authorities established incremental 

regulations related to the use of various traps and trapping systems intended to address 

animal welfare concerns and the management of furbearers. Since the signing of the 

AIHTS in 1997 by Canada, the EU and Russia, the research has focused on testing 

and developing species-specific trapping systems to meet its requirements. In 2007 

the 10 Canadian provinces and three territories (they are the competent authorities 

under the terms of the AIHTS) introduced Phase I of regulatory changes; this requires 

the use of only traps that have been certified as meeting the AIHTS animal welfare 

requirements for six of the 12 Canadian AIHTS listed furbearer species. While certain 

species-specific traps have been certified for four other of the listed furbearers, their 

use will not be mandatory until further traps have been identified in Phase II and 

Phase III of the implementation initiative. Nonetheless, certified traps are being 
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promoted in trapper education programmes and are used by Canadian trappers. 

Research and testing will continue to further identify traps for certification.  

 

The Canadian competent authorities have developed a national trap certification 

programme. Once species-specific traps have successfully completed the required 

AIHTS testing process, manufacturers must have their devices certified through one 

of the competent authorities and must permanently affix a special certification number 

on each trap. Manufacturers must also include proper trap-setting instructions to 

ensure capture as per conditions of certification. Trap identification sheets have been 

produced to assist conservation officers and trappers to determine which traps have 

been certified. Complaints from trappers or conservation officers about traps being 

ineffective, due to a reduction in manufacturing quality or other problems, can result 

in these traps being recalled for new tests. When appropriate, trap certification can be 

withdrawn with both trappers and distributors being made aware of the withdrawal.    

 

Canada is on course toward full implementation of the AIHTS and will continue to 

seek improvements in trapping technologies through a) its ongoing trap research 

programme, b) development of Computer Simulation Models to permit the testing of 

traps without the need to use live animals for rating trap performance (see 7.3), c) 

trapper education programmes, and d) ongoing dialogue at meetings of the Joint 

Management Committee set up under the terms of the AIHTS. 

 

Training. Training (both theoretical and practical) is mandatory before a license is 

issued, and veteran trappers are required to take a refresher course. A National 

Trappers Education Curriculum Guide ñFocus on Trappingò has been established.  

 

Restrictions on trapping. Trappers need to be in possession of either a hunting or 

trapping license or authorisation. They do not need both unless they intend to hunt 

while trapping. A trapping license is mandatory; with an exception for some 

aboriginal trappers when trapping for subsistence or traditional cultural purposes. The 

traps do not have to be marked in order to identify their user. Neither is a ñtrapping 

declarationò (except for certain bear traps) before the setting of the trap nor an 

indication of the trapping area necessary. However, in the case of fur trappers most 

jurisdictions have registered trap-line areas. Traps can not be placed everywhere; 
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there are distance requirements in urban areas, limitations on agricultural land, posted 

no trespassing signs, restricted federal lands etc. Traps can not be used all year round. 

For fur trapping, depending on species and whether in north or south Canada, trapping 

takes place from October to April, although for other purposes trapping may be 

authorized outside this period. 

 

Control / Follow up of traps / Report of captures. Furbearer harvests are tracked, at 

least annually, by direct reporting by harvesters and/or by the requirements for export 

permits. 

 

Trapping methods and selectivity. There is an obligation to regularly check the traps 

in the field. The hunting license is not mandatory, but there are certain jurisdictional 

variations. For both killing traps and restraining traps users must make use of 

technical characteristics that meet the requirements of the AIHTS and use specific 

setting conditions of the traps to try to ensure that only the target species will be 

caught with as little suffering for the animal as possible. The use of decoys is not 

permitted. Killing is typically performed with a firearm when restraining traps are 

used; however the majority of AIHTS listed species are captured in killing traps.  

 

2.4 Situation in Russia 

 

Legal framework for trapping/ Allowance of trappin g. Trapping in Russia is 

allowed and the legislation is identical throughout the whole country with minor local 

differences. 

 

Definition / Organisation / Number of trappers. A definition for trapper does not 

exist in the national legislation. There are an estimated 300,000 trappers who are 

mainly organized in hunting organisations.  

 

Main motivations for trapping. Trapping is mainly used to control pest species, to 

obtain fur and skin, and for reasons of public health and civil protection. 

 

Species listed in the AIHTS. In Russia 12 of the 19 species listed in the AIHTS are 

present and trapping them is allowed within the existing legal framework. These 
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species are: wolf, European beaver, American beaver (very few), European otter, 

European lynx, pine marten, sable, European badger, ermine, raccoon dog, muskrat, 

and raccoon (very few). In addition nine non-listed species are also being trapped; 

Arctic fox, red fox, squirrel, hare, polecat, mink, kolinsky, stone marten, wolverine. 

 

Categories of traps. In Russia, trappers extensively use killing traps. The most 

commonly used spring trap is the Conibear-type, but leghold drowning traps and self-

locking snares are also used. 

 

Approval of traps. Approval of traps is required as the AIHTS has been ratified in 

the Russian Federation. Although leghold traps (i.e. ñsteel jawò) are prohibited in 12 

Russian regions, in other regions regional hunting/trapping rules or law allow their 

use. 

  

Training. A mandatory training course for wildlife managers exists, containing both 

theoretical and practical parts. 

 

Restrictions on trapping. The possession of a hunting licence is sufficient. The traps 

do not require to be marked in order to identify their user, and neither a ñtrapping 

declarationò before the setting of the trap nor an indication of the trapping area is 

necessary. Traps can not be placed anywhere or used all year round. 

 

Control/Follow up of traps/ Report of captures. The regional hunting authorities 

control and follow up traps and bags. After the trapping season the captures must be 

reported. 

 

 

Trapping methods and selectivity. If a firearm is used to kill captured animals then 

the hunting licence is mandatory. Users must have regard to the technical 

characteristics that meet the requirements of the AIHTS and use specific setting 

conditions of the traps to try to ensure that only the target species will be caught with 

as little suffering for the animal as possible. 
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2.5 Situation in the USA 

 

Legal framework for trapping/ Allowance of trapping. Trapping in the United 

States is allowed and the relevant legislation varies between states. 

 

Definition / Organisation / Number of trappers. A specific definition of a trapper 

does not exist. There are about 150,000 trappers belonging to hunting associations at 

the national, regional or local level. 

 

Main motivations for trapping. Trappers in the US hunt for many reasons that 

include pest control and wildlife management, the obtaining of meat and fur, for 

research and educational reasons, and for wildlife disease surveillance. 

 

Species listed in the AIHTS. 12 of the 19 species listed in the AIHTS are present in 

the country and trapping them is allowed within the existing legal framework. These 

species are: coyote, wolf, American beaver, bobcat, American otter, American lynx, 

marten, fisher, ermine, muskrat, raccoon, and American badger. In addition, 16 non-

listed species are also trapped, namely: bassarisk, bear, gray fox, kit fox, marmot, 

mountain lion, mountain beaver, mink, nutria, opossum, prairie dog, pocket gopher, 

red fox, swift fox, striped skunk, and wolverine. 

 

Categories of traps. Wildlife management is conducted at the state level in the 

United States, and they do not collect nor maintain national data on the harvest of 

furbearers by trap type. Both restraining traps and killing traps are used to catch 

furbearers in the US. Restraining traps that have been approved include box/cage 

traps, stopped/free running snares, foot-snares and leghold traps.. Spring traps (i.e. 

Bodygrip and Conibear) and self-locking snares are thought to be the most commonly 

used killing traps. Self-locking snares are only used in Alaska to trap wolf and 

American lynx. Drowning traps are used to trap beaver, otter, muskrat and raccoon. 

Dead-fall traps are not used. 

 

Authorization and approval of traps. Al l trap types must be approved. No traps can 

be authorized without approval. State and wildlife agencies are consulted for approval 

and regulations and laws are in place to ensure that the traps are correct. Trap 

approval can be rejected or withdrawn for reasons of state laws and regulations, state 
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wildlife regulations, and the state constitution. State laws and regulations identify 

those traps that may be used; i.e. any trap can be sold but only those approved may be 

used. To identify the user the traps are marked with the name and address of trapper, 

license number, or agency identification (variable by state). 

 

Training. A ñTrapper Education Programò is mandatory in many States, and is 

provided by State wildlife agencies and state trapper associations. The training covers 

skills, regulations, and wildlife management, with a strong focus on the responsible 

treatment of animals, legal methods, safety, selectivity, and ethical trapper behavior. 

The Trapper Education Program was developed by the International Association of 

Fish and Wildlife Agencies (IAFWA). The IAFWA has also produced number of Best 

Management Practice Guides for trapping of certain species (see chapter 8 and the 

link 

 http://www.fishwildlife.org/furbearer_resources.html)  

 

Restrictions on trapping. Trappers need to have a hunting licence as well as a 

trapping licence. Traps need to be marked in a way that they identify their user. 

Before setting any trap a ñtrapping declarationò is mandatory and it is necessary to 

indicate the areas where the traps will be set. It is not permitted to place traps 

everywhere; the rules vary between states but typically certain traps can not be placed 

within set distances of public roads or human dwellings. óAuthorized landô is private 

land, and government land when trapping is permitted there (again variable by state). 

 

Control/Follow up of traps/ Report of captures. Control and yearly sample surveys 

are conducted by the state wildlife agencies. 

 

Trapping methods and selectivity. There is an obligation to regularly check the traps 

in the field.  The use of live decoys is authorized. The methods to improve selectivity 

and to minimise suffering to the trapped animal, range from specified technical 

characteristics for the traps (e.g. size of trap, trigger configurations) to special 

places/areas where traps can be set, and species-specific decoys to ensure that only the 

target species is captured. 

http://www.fishwildlife.org/furbearer_resources.html
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2.6  Conclusion 

 

Trapping in the EU is subject to specific legal provisions and rules at Member State 

level; these cover the types of trap, the conditions for use, and methods to improve 

selectivity and eliminate avoidable suffering. Several Member States require that 

trappers must have taken and passed training courses in hunting and/or trapping. In 

addition, trappers are often required to obtain a valid trapping and/or hunting license 

along with landowner permission. The level of monitoring of trapping practices and 

governance structure is generally in proportion to the extent of use within a Member 

State. For example in France which has the highest number of trappers, or in the 

Netherlands where there is a specific government programme to control muskrat, 

there is a good level of knowledge and traceability of use (which types of traps are 

used, number of captures etc.). Equally there is a well organised structure of 

governance at local, regional, and national level. Progress could however be made in 

the testing and approving of traps. In order to proceed with such testing it would be 

useful to have better information on the numbers of animals caught with different 

types of trap at the species level. Currently the number of mammals trapped is 

included in the national game bag statistics, but there is no distinction between the 

proportion trapped and the proportion taken by shooting. This would be necessary in 

order to best prioritise the work required under the AIHTS. 
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3 Public attitude to trapping within the EU. 

 

This chapter describes the findings of an internet survey of the public 

attitude to trapping within the EU. 9,571 completed questionnaires were 

received from residents of countries within the EU, and 457 responses 

were received from residents of non-EU countries. Only the completed 

questionnaires of EU residents have been analysed for this report. The 

survey results clearly show that whilst the public accept that human 

and/or environmental needs can justify the killing of animals, they also 

believe that the welfare of animals caught in traps is important. As a 

result they want trapping within the EU to be regulated by legislation 

that covers all the species that can legally be trapped, and the traps used 

to be tested and approved by an independent institute using clearly 

defined animal welfare guidelines. However, 71% of the respondents 

that currently use traps stated they were not prepared to pay more for a 

trap that had been tested and approved. 

 

Summary 

 

The aims of this chapter are: 

a) to describe the backgrounds of the respondents to the internet survey,  

b) to describe the public attitude to the trapping of wild mammals and their 

knowledge of trapping within the EU, 

c) to describe the public attitude to legislation governing trapping within the 

EU, 

d) to describe the public attitude to animal welfare issues associated with 

trapping standards. 

 

a) Respondentsô backgrounds. Of the 9,571 completed questionnaires from EU 

residents, 71% were from males. Very few of the respondents were either under 20 

years or over 70 years; the remaining four age categories contain similar numbers of 
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respondents. Most lived in towns or villages containing less than 20,000 inhabitants. 

The replies of the respondents showed that 52% were familiar with trapping/hunting 

activities, 21% were familiar with animal welfare/rights activities, 10% had a 

background in animal research or conservation, and the replies of the remaining 17% 

did not allow them to be reliably allocated to only one of these categories. 

 

b) Respondentsô attitudes to the trapping of wild animals and their knowledge of 

trapping within the EU. 72% of all respondents thought that human and/or 

environmental needs could sometimes justify the killing of wild animals. Shooting, 

killing traps and holding traps were perceived as the main methods (90%, 78%, and 

85% respectively) used in the EU to control wild mammals, and these methods were 

also those most commonly cited as being acceptable control techniques (67%, 57% 

and 65% respectively). The main reasons for controlling wild mammals in the EU 

were perceived to be for reasons of human health and safety (75%), to prevent 

damage (77%), and for wildlife conservation (76%). 

 

c) Respondentsô attitudes to legislation governing trapping within the EU. 77% of 

respondents thought that trapping in the EU should be regulated by legislation. 72% 

of the respondents who had a background in trapping/hunting thought that such 

legislation should be left to Member States, whilst 80% of the respondents with a 

background in animal welfare/rights thought there should be binding, harmonised EU 

trapping standards. 46% of respondents thought that EU trapping legislation should 

cover all the species that can legally be trapped; as opposed to the 21% who believed 

the legislation should include only the species currently covered by the Agreement on 

International Humane Trapping Standards (AIHTS). 57% of respondents agreed with 

the proposition that traps in the EU should be tested and approved according to clearly 

defined animal welfare criteria. 79% of respondents with a background in 

trapping/hunting thought trap approval should be organised at the national level, 

whilst 72% of respondents with a background in animal welfare/rights wanted it to be 

organised at the EU level. Most respondents (36%) wanted an independent institute to 

conduct the testing and approval of traps, as opposed to the trap manufacturers, 

trapping organisations or animal welfare organisations. 
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d) Respondentsô attitudes to animal welfare issues associated with trapping 

standards. 57% of respondents agreed that traps in the EU should be tested and 

approved according to clearly defined wild animal welfare criteria. When asked what 

was for them the maximum acceptable period between capture by a killing trap and 

the unconsciousness and death of the captured animal, 29% of respondents stated that 

death should be instantaneous (i.e. zero seconds) and 26% said they would accept a 

maximum period of 30 seconds. Only 6% found the 300 seconds period contained in 

the AIHTS to be acceptable. 63% of the respondents placed most weight upon 

physical injuries (e.g. broken teeth) when assessing the welfare of animals in holding 

traps as opposed to behavioural (e.g. biting the bars of the cage) or physiological (e.g. 

high levels of stress hormones) signs of suffering. 
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3.1 Analysis of the responses to the questionnaire 

To investigate the publicsô attitude to trapping within the EU an internet questionnaire 

(http://ec.europa.eu/environment/consultations/trapping_en.htm) was placed on the 

web from 16/12/2008 until 16/03/2009. The questionnaire asked questions about the 

respondentôs background, knowledge of trapping techniques within the EU, opinion 

on trapping legislation, and opinion on various animal welfare aspects of trapping. 

Appendix 2 gives the questions contained in the questionnaire. 9,571 completed 

questionnaires were received from residents of countries within the EU, and 457 

responses were received from residents of non-EU countries. Only the completed 

questionnaires of EU residents have been analysed for this report. Of the non-EU 

residents 385 came from Norway and were familiar with hunting and trapping, whilst 

the remaining 44 came from a large number of countries and could not be classified 

into one of the respondent categories (see below).  Completed questionnaires were 

imported into an Access database and the responses were interpreted according to the 

background of the respondent. 

 

3.2 Number of respondents 

Residents of Member States completed 9,571 questionnaires. Only the completed 

questionnaires from people living within the EU have been included in the following 

analyses. The overwhelming majority of these came from France (4,562), Germany 

(2,678), Finland (835), Belgium (537), Sweden (381) and the United Kingdom (275). 

The number of responses from each the EU Member States was as follows: 

Austria 86 

Belgium 537 

Bulgaria 1 

Cyprus 0 

Czech Republic 11 

Denmark 8 

Estonia 4 

Finland 835 

France 4562 

Germany 2678 

Greece 6 

Hungary 4 

http://ec.europa.eu/environment/consultations/trapping_en.htm
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Ireland 46 

Italy 22 

Latvia 4 

Lithuania 0 

Luxembourg 21 

Malta 2 

The Netherlands 39 

Poland 0 

Portugal 15 

Romania 1 

Slovakia 1 

Slovenia 0 

Spain 32 

Sweden 381 

United Kingdom 275 

 

A number of replies came from the countries party to the AIHTS, namely: Canada 8, 

Russian Federation 2, and the USA 18. Of the remaining 429 questionnaires that were 

received from other non-EU countries 385 came from Norway; the remaining 44 

came from a large number of countries. 

 

3.3 Background of the respondents 

There were far more male respondents (6,838; 71.4%) than female respondents 

(2,733; 28.9%). Table 3.1 gives the percentage of the respondents that fall into the 

various age categories given in the survey. Very few of the respondents are either 

under 20 years or over 70 years; the remaining four age categories contain similar 

numbers of respondents. The majority of the respondents live in towns or villages 

containing less than 20,000 inhabitants (see Table 3.2).  

Age (years) Number of respondents 

Under 20 398 (4.2%) 

20 ï 30 1975 (20.6%) 

31 ï 40 2112 (22.1%) 

41 ï 50 2268 (23.7%) 

51 ï 70 2642 (27.6%) 
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Over 70 176 (1.8%) 

Table 3.1: Age of respondents 

 

 

Number of inhabitants Number of respondents 

Over 100,000 1974 (20.6%) 

20,000 to 100,000 1856 (19.4%) 

1,000 to 20,000 3113 (32.5%) 

Under 1,000 2628 (27.5%) 

Table 3.2: Size of city/town/village 

 

The survey asked respondents if they were replying on behalf of themselves, or on 

behalf of various organisations. The vast majority (8869; 92.7%) stated that they were 

replying on behalf of themselves. Of those stating that they were replying on behalf of 

organisations, 435 (0.05%) replied on behalf of an organisation for hunting, trapping 

or other forms of sustainable use of wildlife, 108 (0.01%) on behalf of an organisation 

for animal welfare or animal rights, 97 (0.01%) on behalf of an organisation for 

wildlife conservation, and 62 (0.01%) on behalf of an organisation that did not fall 

into any of these categories. 

 

Respondents were presented with a range of activities relevant to the issues 

surrounding trapping and asked to choose those with which they were familiar (up to 

three activities could be chosen). The options were: a) Trapping for meat, fur and/or 

skins; b) Trapping for regulating (overabundant) species causing damage; c) Trapping 

for research, conservation, reintroductions etc.; d) Trap manufacturing and 

development; e) Research in the domain of wild animal ecology, behaviour, 

physiology etc.; f) Recreational hunting; g) Wildlife conservation and management; h) 

Animal protection / welfare / rights; i) None of the above. The numbers of times the 

various activities were chosen are given in Table 3.3.  
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Type of activity Number of times chosen  

a. Trapping for meat, fur and/or skins 2935 

b. Trapping for regulating (overabundant) 

species causing damage 

5148 

c. Trapping for research, conservation, 

reintroductions etc. 

799 

d. Trap manufacturing and development 139 

e. Research in the domain of wild animal 

ecology, behaviour, physiology etc. 

718 

f. Recreational hunting 2305 

g. Wildlife conservation and management 4737 

h. Animal protection/welfare/rights 4546 

i. None of the above 492 

 Table 3.3: Familiarity with activities relevant to the trapping issue. 

 

These replies were used to assign each respondent to one of the following four 

categories: a) óTrapping/huntingô, i.e. those familiar with trapping or hunting activities 

and/or were replying on behalf of hunting/trapping organisations; b) óAnimal 

welfare/rightsô, i.e. those familiar with animal welfare or animal rights activities 

and/or were replying on behalf of animal welfare/rights organisations; c) 

óResearch/conservationô, i.e. those familiar with animal research or wildlife 

conservation activities and/or were replying on behalf of organisations for animal 

research/conservation; d) óMixedô, i.e. those that could not be allocated to just one of 

the above categories because they had replied on behalf of themselves and were 

familiar with the activities associated with two or three of the above categories. These 

four categories of respondents have been used when analysing the replies to the other 

questions in the survey. Of the 9,571 completed questionnaires from EU residents, 

4,991 (52%) fell into the Trapping/hunting category, 2,024 (21%) into the Animal 
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welfare/rights category, 976 (10%) into the Research/conservation category, and the 

remaining 1,580 (17%) were placed into the Mixed category. 

 

 

 

 

3.4 The respondentsô attitudes to the need to kill wild animals 

The respondents were asked whether they accepted in principle  that human or 

environmental needs (including the prevention of serious damage and for human 

health and safety reasons) could justify the killing of wild animals. Table 3.4 gives, 

for all categories together and for each of the categories individually, the number of 

cases choosing each option and that number expressed as a percentage of the total 

number of cases. Overall 72% of respondents agreed that human or environmental 

needs could justify the killing of wild animals whilst 26% disagreed. However there 

were clear differences between the replies of the respondents within the Animal 

welfare/rights category and those of the other categories. 86% of the Animal 

welfare/rights respondents did not agree that human or environmental needs could 

justify the killing of wild animals. 

 

 Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

No 165  

(3.3%) 

1732 

(85.6%) 

202 

(20.7%) 

420 

(26.6%) 

2519 

(26.3%) 

Yes 4796 

(96.1%) 

229 

(11.3%) 

755 

(77.4%) 

1124 

(71.1%) 

6904 

(72.1%) 

Do not 

know 

30 

(0.6%) 

63 

(3.1%) 

19 

(1.9%) 

36 

(2.3%) 

148 

(1.5%) 

Table 3.4: Can human or environmental needs justify the killing of wild 

animals? 

 

3.5 The respondentsô knowledge and opinions of wildlife management 

techniques. 

 

The respondents were asked what, to their knowledge, are the main methods used in 

the EU to control the wild animal populations targeted by this consultation. The 
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respondents could choose as many options as they wished from the following list: a) 

Shooting; b) Traps that kill the animal; c) Box or cage traps that hold the animal until 

the operator kills it or releases it elsewhere; d) Traps that result in the drowning of the 

animal; e) Killing snares, i.e. wire loops that kill the animal; f) Holding snares, i.e. 

wire loops that hold the animal; g) Poisoned bait; h) Poison gas; i) Immuno-

contraceptives that result in sterility; j) Do not know. Table 3.5 gives, for each 

category and for all categories together, the number of times a particular method was 

chosen and this figure expressed as a percentage of the total number of cases within 

that category.  

 

Shooting, killing traps and restraining traps (i.e. box and cage traps) were most 

commonly, and correctly, quoted by the respondents in all categories as the main 

methods of control used to kill wild animals within the EU. However, there were 

marked differences between the categories in how some of the other methods were 

viewed. In particular, a large percentage of the Animal welfare/rights category 

believed that the use of poison baits, poison gas and immuno-contraceptives are major 

methods of control within the EU; whereas the use of poison baits is largely confined 

to the control of rodents, poison gassing is rarely employed, and the use of immuno-

contraceptives is still at the experimental stage. 
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Option 

 

Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All 

categories 

a. Shooting 

 

4725 

(94.7%) 

1674 

(82.7%) 

863 

(88.4%) 

1381 

(87.4%) 

8643 

(90.3%) 

b.Killing 

traps 

4252 

(85.2%) 

1468 

(72.5%) 

702 

(71.9%) 

1057 

(66.9%) 

7479 

(78.1%) 

c.Box or cage 

traps 

4566 

(91.5%) 

1416 

(70.0%) 

834 

(85.5%) 

1290 

(81.6%) 

8106 

(84.7%) 

d. Drowning  

traps 

424 

(8.5%) 

962 

(47.5%) 

217 

(22.2%) 

346 

(21.9%) 

1949 

(20.4%) 

e. Killing 

snares 

454 

(9.1%) 

542 

(26.8%) 

135 

(13.8%) 

216 

(13.7%) 

1347 

(14.1%) 

f. Holding  

snares 

1593 

(31.9%) 

1041 

(51.4%) 

512 

(52.5%) 

720 

(45.6%) 

3866 

(40.4%) 

g. Poison 

bait 

352 

(7.1%) 

1198 

(59.2%) 

265 

(27.2%) 

410 

(25.9%) 

2225 

(23.2%) 

h. Poison 

gas 

199 

(4.0%) 

573 

(28.3%) 

107 

(11.0%) 

194 

(12.3%) 

1073 

(11.2%) 

i. Immuno- 

contraceptive 

257 

(5.1%) 

1009 

(49.9%) 

226 

(23.2%) 

402 

(25.4%) 

1894 

(19.8%) 

j. Do not 

know 

57 

(1.1%) 

176 

(8.7%) 

30 

(3.1%) 

74 

(4.7%) 

337 

(3.5%) 

Table 3.5: The perceived main methods used in the EU to control wild animals. 

 

Respondents were also asked what they thought are the main reasons for the trapping 

of wild animals in the EU. They could choose as many options as they wished from 

the following list: a) To obtain furs and skins; b) To protect human health and safety 

(e.g. from flooding due to muskrat damage); c) To prevent damage to property; d) 

Conservation of other species; e) To obtain meat; f) Scientific research; g) Do not 

know. Table 3.6 gives, for each category and for all categories together, the number of 

times a particular reason was chosen and this figure expressed as a percentage of the 

total number of cases within that category. Again there are differences between the 

categories of respondent. In particular, the Animal welfare/rights category listed the 
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reason to obtain furs or skins and the reason to obtain meat far more frequently than 

did the other categories. 

 

Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a. To obtain 

furs or skins 

2898 

(58.1%) 

1595 

(78.8%) 

351 

(36.0%) 

626 

(39.6%) 

5470 

(57.2%) 

b. Human 

health/safety 

4135 

(82.8%) 

1146 

(56.6%) 

734 

(75.2%) 

1163 

(73.6%) 

7178 

(75.0%) 

c.To prevent 

damage 

4101 

(82.2%) 

1342 

(66.3%) 

788 

(80.7%) 

1133 

(71.7%) 

7364 

(76.9%) 

d. Wildlife 

conservation 

4339 

(86.9%) 

1012 

(50.0%) 

739 

(75.7%) 

1184 

(74.9%) 

7274 

(76.0%) 

e. To obtain 

meat 

706 

(14.1%) 

1266 

(62.5%) 

218 

(22.3%) 

407 

(25.8%) 

2597 

(27.1%) 

f. Scientific 

research 

2042 

(40.9%) 

1078 

(53.3%) 

369 

(37.8%) 

492 

(31.1%) 

3981 

(41.6%) 

g. Do not 

know 

27 

(0.5%) 

109 

(5.4%) 

17 

(1.7%) 

49 

(3.1%) 

202 

(2.1%) 

Table 3.6: The perceived main reasons why wild animals are trapped in the EU. 

 

The respondents were given a list of methods used to control wild animals in the EU 

and were asked to choose those that were, in their opinion, acceptable. They could 

choose as many methods as they wished from the following: a) Shooting; b) Killing 

traps; c) Box or cage holding traps; d) Traps that result in the drowning of the animal; 

e) Killing snares; f) Holding snares; g) Poison bait; h) Poison gas; i) Contraception; j) 

Any method as long as it ensures the death of the animal without avoidable pain, 

suffering and distress; k) None of the methods listed; l) Do not know. Table 3.7 gives, 

for each category and for all categories together, the number of times a particular 

reason was chosen and this figure expressed as a percentage of the total number of 

cases within that category. The least acceptable methods were those that killed the 

animal by drowning or by poisoning. The use of snares that hold the animal was far 

more acceptable than the use of snares that kill the animal. The respondents within the 
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Animal welfare/rights category differed from the rest in that the majority of them 

thought contraception was the only acceptable method.  

 

Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a. Shooting 

 

4577 

(91.7%) 

160 

(7.9%) 

626 

(64.1%) 

1006 

(63.7%) 

6369 

(66.5%) 

b. Killing  

traps 

4167 

(83.5%) 

76 

(3.8%) 

458 

(46.9%) 

748 

(47.3%) 

5449 

(56.9%) 

c. Holding  

traps 

4267 

(85.5%) 

265 

(13.1%) 

687 

(70.4%) 

1028 

(65.1%) 

6247 

(65.3%) 

d. Drowning 

traps 

466 

(9.3%) 

7 

(0.3%) 

72 

(7.4%) 

143 

(9.1%) 

688 

(7.2%) 

e. Killing 

snares 

641 

(12.8%) 

12 

(0.6%) 

67 

(6.9%) 

136 

(8.6%) 

856 

(8.9%) 

f. Holding 

 snares 

1721 

(34.5%) 

35 

(1.7%) 

347 

(35.6%) 

499 

(31.6%) 

2602 

(27.2%) 

g. Poison 

baits 

420 

(8.4%) 

20 

(1.0%) 

47 

(4.8%) 

121 

(7.7%) 

608 

(6.4%) 

h. Poison 

gas 

253 

(5.1%) 

6 

(0.3%) 

30 

(3.1%) 

60 

(3.8%) 

349 

(3.6%) 

i. 

Contraception 

495 

(9.9%) 

1579 

(78.0%) 

388 

(39.8%) 

612 

(38.7%) 

3074 

(32.1%) 

j. One with no 

avoidable 

pain/suffering 

681 

(13.6%) 

73 

(3.6%) 

193 

(19.8%) 

 

207 

(13.1%) 

1154 

(12.1%) 

k. None of the  

above 

26 

(0.5%) 

275 

(13.6%) 

43 

(4.4%) 

57 

(3.6%) 

401 

(4.2%) 

l. Do not 

know 

3 

(0.1%) 

20 

(1.0%) 

8 

(0.8%) 

18 

(1.1%) 

49 

(0.5%) 

Table 3.7: What is an acceptable method to control wild animals within the EU? 
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3.6 The regulation of trapping within the EU 

The respondents were asked whether they thought the techniques and practices used 

to trap wild animals in the EU should be regulated. They could choose one of the 

following options: a) Yes, by voluntary codes of conduct or best practice by trappersô 

organisations; b) Yes, by legal regulation by national authorities, adapted to local 

conditions; c) Yes, by EU regulation harmonised for all 27 Member States; d) No; e) 

Do not know. Table 3.8 gives, for each category and for all categories together, the 

number of cases choosing a particular reason and this figure expressed as a percentage 

of the total number of cases within that category.  77% of the respondents thought that 

trapping should be regulated by legislation. However, there was disagreement 

between the categories over the level at which such legislation should occur; 66% of 

the Trapping/hunting category choose legislation at the national level adapted to suit 

local conditions, whilst 86% of the Animal welfare/rights category favoured EU 

regulation harmonised for all 27 Member States. Opinion in the other two categories 

was more evenly divided between these two options. 

 

Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a. Yes, 

voluntary  

regulation 

937 

(18.8%) 

30 

(1.5%) 

114 

(11.7%) 

295 

(18.7%) 

1376 

(14.4%) 

b. Yes, 

 national 

legislation 

3285 

(65.8%) 

180 

(8.9%) 

431 

(44.2%) 

618 

(39.1%) 

4514 

(47.2%) 

c. Yes, 

EU 

legislation 

243 

(4.9%) 

1734 

(85.7%) 

381 

(39.0%) 

509 

(32.2%) 

2867 

(30.0%) 

d. No 

 

497 

(10.0%) 

55 

(2.7%) 

45 

(4.6%) 

137 

(8.7%) 

734 

(7.7%) 

e. Do not 

know 

24 

(0.5%) 

24 

(1.2%) 

2 

0.2%) 

18 

(1.1%) 

68 

(0.7%)   

Table 3.8: Should trapping in the EU be regulated? 
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In addition, respondents were asked what would be their suggestions to the decision-

makers at the EU level on the possible regulation of trapping. They could choose up 

to two of the following options: a) Binding, harmonised EU trapping standards which 

aim to improve the welfare of trapped animals; b) Voluntary, harmonised EU trapping 

standards which aim to improve the welfare of trapped animals; c) Recommendations 

to Member States to adopt, when required, measures to better regulate trapping and 

establish trapping standards; d) Leave it to Member States to fulfil their obligations 

under the AIHTS; e) None of the above; f) Do not know. Table 3.9 gives, for each 

category and for all categories together, the number of times a particular suggestion 

was chosen and this figure expressed as a percentage of the total number of cases 

within that category. 47% of all respondents preferred the option whereby Member 

States were left to fulfil their obligations under the AIHTS. However this preference 

was primarily the result of the high number of respondents within the 

Trapping/hunting category who favoured this option. 80% 0f the respondents within 

the Animal welfare/rights category chose binding and harmonised EU trapping 

standards; whilst the respondents within the other two categories were more evenly 

split between these two options.  

 

Option Trapping/  

hunting 

Animal 

welfare/rights 

Research/ 

conservation 

Mi xed All  

caregories 

a. Binding, 

 harmonised EU 

standards 

308 

(6.2%) 

1626 

(80.3%) 

384 

(39.3%) 

524 

(33.2%) 

2842 

(29.7%) 

b. Voluntary  

harmonised EU 

standards 

424 

(8.5%) 

71 

(3.5%) 

77 

(7.9%) 

143 

(9.1%) 

715 

(7.5%) 

c. EU 

recommendations 

to Member States 

1051 

(21.1%) 

60 

(3.0%) 

195 

(20.0%) 

316 

(20.0%) 

1622 

(16.9%) 

d. Leave to 

Member States to 

adopt AIHTS 

3584 

(71.8%) 

96 

(4.7%) 

354 

(36.3%) 

627 

(39.7%) 

4661 

(48.7%) 

 

e. None of the 

above 

286 

(5.7%) 

203 

(10.0%) 

62 

(6.4%) 

114 

(7.2%) 

665 

(6.9%) 
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f. Do not know 111 

(2.2%) 

60 

(3.6%) 

17 

(1.7%) 

57 

(3.6%) 

245 

(2.6%) 

Table 3.9: Suggestions on trapping regulations to EU decision-makers. 

 

The respondents were asked who they thought should be authorised to conduct 

trapping in the EU. They could choose up to three from the following options: a) 

Persons who have the legal right to do so under national law; b) Persons who have 

been properly trained or have the relevant experience; c) Persons who can 

demonstrate their competence according to legal requirements; d) Specialised private 

companies; e) Government Authorities; f) None of the above; g) Do not know. Table 

3.10 gives, for each category and for all categories together, the number of times a 

particular option was chosen and this figure expressed as a percentage of the total 

number of cases within that category. óPersons who have the legal right to do so under 

national lawô was the most chosen option, both overall and by three of the four 

categories of respondent. The replies of the Animal welfare/rights category differed 

from the others in that here óGovernment Authoritiesô was the preferred option. Also 

this category, unlike the others, frequently listed the option óNone of the aboveô; 

probably because a high percentage of respondents in this category did not agree with 

trapping per se. 

 

Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a. National  

law 

4284 

(85.8%) 

185 

(9.1%) 

538 

(55.1%) 

841 

(53.2%) 

5848 

(61.1%) 

b. Properly 

trained 

2347 

(47.0%) 

208 

(10.3%) 

492 

(50.4%) 

755 

(47.8%) 

3802 

(39.7%) 

c. Show 

competence 

1756 

(35.2%) 

185 

(9.1%) 

398 

(40.8%) 

545 

(34.5%) 

2884 

(30.1%) 

d. Private 

companies 

68 

(1.4%) 

18 

(0.9%) 

59 

(6.0%) 

37 

(2.3%) 

182 

(1.9%) 

e.Government 

authorities 

279 

(5.6%) 

1341 

(66.3%) 

347 

(35.6%) 

465 

(29.4%) 

2432 

(25.4%) 

f. None of the 75 400 40 79 594 
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above (1.5%) (19.8%) (4.1%) (5.0%) (6.2%) 

g. Do not 

know 

11 

(0.2%) 

36 

(1.8%) 

8 

(0.8%) 

19 

(1.2%) 

74 

(0.8%) 

Table 3.10: Those who should be authorised to conduct trapping in the EU. 

 

Respondents were asked how they thought trapping expertise should best be obtained. 

They could select one of the following options; a) Mandatory training harmonised for 

all 27 Member States; b) Voluntary training; c) Practical experience, no special 

training; d) Do not know. Table 3.11 gives, for each category and for all categories 

together, the number of cases choosing a particular reason and this figure expressed as 

a percentage of the total number of cases within that category. The óVoluntary 

trainingô option was the most chosen over all the respondents. However this 

preference was primarily the result of the high number of respondents within the 

Trapping/hunting category who strongly (66.1%) favoured this option. The 

óMandatory EU trainingô was the preferred option for all the other categories. 

 

 

Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a.Mandatory 

training  

645 

(12.9%) 

1782 

(88.0%) 

517 

(53.0%) 

679 

(43.0%) 

3623 

(37.9%) 

b. Voluntary  

training  

3298 

(66.1%) 

63 

(3.1%) 

355 

(36.4%) 

583 

(36.9%) 

4299 

(44.9%) 

c. No special 

training  

951 

(19.1%) 

26 

(1.3%) 

76 

(7.8%) 

255 

(16.1%) 

1308 

(13.7%) 

d. Do not 

know 

92 

(1.8%) 

152 

(7.5%) 

25 

(2.6%) 

60 

(3.8%) 

329 

(3.4%) 

Table 3.11; How trapping expertise should be obtained. 

 

The survey investigated the wildlife species that should be included in any trapping 

regulations. Respondents were asked at what level, in their opinion, is the list of 

species, to be covered by trapping legislation, best determined. They could choose one 

of the following options: a) International level; b) EU level on a harmonised list; c) 

National level adapted to local conditions; d) Do not know. Table 3.12 gives, for each 
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category and for all categories together, the number of cases choosing a particular 

reason and this figure expressed as a percentage of the total number of cases within 

that category. óNational level adapted to local conditionsô was most chosen option 

overall and also within three of the four categories. The Animal welfare/rights 

category differed from the others in that here the óEU level on a harmonised listô 

option was chosen by 70%. 

 

 

 

 

 

Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a.International 

level 

596 

(11.9%) 

331 

(16.4%) 

164 

(16.8%) 

129 

(8.2%) 

1220 

(12.7%) 

b. Harmonised 

EU level 

219 

(4.4%) 

1407 

(69.5%) 

305 

(31.3%) 

426 

(27.0%) 

2357 

(24.6%) 

c. National 

level 

4126 

(82.7%) 

200 

(9.9%) 

498 

(51.0%) 

988 

(62.5%) 

5812 

(60.7%) 

d. Do not 

know 

45 

(0.9%) 

85 

(9.9%) 

6 

(0.6%) 

34 

(2.2%) 

170 

(1.8%) 

Table 3.12: The level at which the list of species to be covered by trapping 

legislation should be determined. 

 

The survey enquired about the species that should be covered by trapping regulations 

within the EU. Respondents could choose up to three of the following options: a) 

Species listed in the Agreement on International Humane Trapping Standards 

(AIHTS); b) Species trapped for wildlife management and/or pest control; c) Species 

trapped to obtain fur, skin or meat; d) Species for scientific research; e) All species 

that can be legally trapped; f) No species; g) Do not know. Table 3.13 gives, for each 

category and for all categories together, the number of times a particular option was 

chosen and this figure expressed as a percentage of the total number of cases within 

that category. óAll species that can legally be trappedô was the most chosen option; 

both overall and within three of the four categories. The Trapping/hunting category 
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differed from the others in that here the óNo speciesô option was the most chosen 

option (42%) followed by the ñAll species that can legally be trappedô option (31%).  
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Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a. Species on 

AIHTS list  

1133 

(22.7%) 

228 

(11.3%) 

288 

(29.5%) 

350 

(22.2%) 

1999 

(20.9%) 

b. Wildlife  

management 

1364 

(27.3%) 

230 

(11.4%) 

362 

(37.1%) 

577 

(36.5%) 

2533 

(26.5%) 

c. Fur, skin 

or meat 

740 

(14.8%) 

157 

(7.8%) 

136 

(13.9%) 

220 

(13.9%) 

1253 

(13.1%) 

d. Scientific 

research 

648 

(13.0%) 

173 

(8.5%) 

238 

(24.4%) 

275 

(17.4%) 

1334 

(13.9%) 

e. All legal 

species 

1535 

(30.8%) 

1472 

(72.7%) 

564 

(57.8%) 

873 

(55.3%) 

4444 

(46.4%) 

f. No species 

 

2060 

(41.3%) 

332 

(16.4%) 

126 

(12.9%) 

204 

(12.9%) 

2722 

(28.4%) 

g. Do not 

know 

132 

(2.6%) 

35 

(1.7%) 

10 

(1.0%) 

41 

(2.6%) 

218 

(2.3%) 

Table 3.13: The species that should be covered by trapping regulation in the EU.  

 

Assuming new trapping standards incorporating effectiveness, selectivity and safety 

were established in the EU, the respondents were asked what they thought should 

happen if none of the current traps met the new standards. They could choose one of 

the following options: a) Use what you believe are the best available traps; b) Use 

whatever traps are available; c) Stop trapping until traps that do meet the new 

standards become available; d) Use firearms instead; e) Use poison instead; e) None 

of the above; f) Do not know. Table 3.14 gives, for each category and for all 

categories together, the number of cases choosing a particular option and this figure 

expressed as a percentage of the total number of cases within that category. The 

majority of all respondents (53%) believed that if there were currently no traps that 

met the new standards then you should use what you believe are the best available 

traps. However there are differences in opinion between the categories of respondent. 

76% of Trapping/hunting respondents held the view that the best available traps 

should be used, whilst 76% of Animal welfare/rights respondents believed that 

trapping should cease until traps that do meet the new standard became available. The 
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majority of respondents in the other two categories supported the continuing use of 

the best available traps; although in both categories a sizable minority believed that 

trapping should stop until new traps that met the new standards became available. 

 

 

Option Trappin g/ 

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a.Best 

avail. trap 

3808 

(76.3%) 

58 

(2.9%) 

492 

(50.4%) 

722 

(45.7%) 

5080 

(53.1%) 

b.Any 

avail. trap 

279 

(5.6%) 

6 

(0.3%) 

22 

(2.3%) 

94 

(5.9%) 

401 

(4.2%) 

c. Stop 

trapping 

277 

(5.5%) 

1547 

(76.4%) 

319 

(32.7%) 

480 

(30.4%) 

2623 

(27.4%) 

d. Use 

firearms 

406 

(8.1%) 

26 

(1.3%) 

64 

(6.6%) 

139 

(8.8%) 

635 

(6.6%) 

e. Use 

poison 

13 

(0.3%) 

3 

(0.1%) 

2 

(0.1%) 

6 

(0.4%) 

24 

(0.3%) 

f. None of 

the above 

92 

(1.8%) 

338 

(16.7%) 

54 

(5.5%) 

82 

(5.2%) 

566 

(5.9%) 

g. Do not 

know 

110 

(2.2%) 

45 

(2.2%) 

20 

(2.0%) 

54 

(3.4%) 

229 

(2.4%) 

Table 3.14: What should happen if none of the current traps meet the new 

trapping standards? 

 

Respondents were asked, if they trapped animals themselves, how much more would 

they be prepared to pay for a trap that had been tested and approved. They could 

choose one of the following options: a) No upper limit; b) Double; c) 50% more; d) 

25% more; e) Nothing more; f) Do not know; g) Not applicable. Table 3.15 gives, for 

each category, and for all categories together, the number of cases choosing a 

particular option and this figure expressed as a percentage of the total number of cases 

within that category. 2453 of the respondents (26% of the total number) stated that 

this question did not apply to them because they did not trap animals themselves, and 

this was the case for 75% of the Animal welfare/rights category. 71% of those that did 

trap were not willing to pay any more for a trap that had been tested and approved. 
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Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All 

categories 

a.No upper 

limit  

106 

(2.1%) 

198 

(9.8%) 

90 

(9.2%) 

70 

(4.4%) 

464 

(4.8%) 

b. Double 

 

29 

(0.6%) 

48 

(2.4%) 

37 

(3.8%) 

32 

(2.0%) 

146 

(1.5%) 

c. 50% 

more 

80 

(1.6%) 

39 

(1.9%) 

35 

(3.6%) 

44 

(2.8%) 

198 

(2.1%) 

d. 25% 

more 

521 

(10.4%) 

36 

(1.8%) 

102 

(10.4%) 

145 

(9.2%) 

804 

(8.4%) 

e. Nothing 

more 

3839 

(76.9%) 

72 

(3.6%) 

428 

(43.9%) 

730 

(46.2%) 

5069 

(53.0%) 

f. Do not  

know 

141 

(2.8%) 

110 

(5.4%) 

68 

(7.0%) 

105 

(6.6%) 

424 

(4.4%) 

g. Not 

applicable 

269 

(5.4%) 

1520 

(75.1%) 

213 

(21.8%) 

451 

(28.5%) 

2453 

(25.6%) 

Table 3.15: If you trap animals yourself, how much more are you willing to pay 

for a trap that has been tested and approved? 

 

3.7 The testing and approval of traps within the EU. 

The survey asked at what level the testing and approval of traps within the EU would 

be best organised. Respondents could choose one of the following options: a) At 

international level; b) At EU level; c) At national level adapted to local conditions; d) 

Do not know. Table 16 gives, for each category and for all categories together, the 

number of cases choosing a particular option and this figure expressed as a percentage 

of the total number of cases within that category. 57% of all respondents thought that 

the testing and approval of traps was best organised at the national level. However 

there were differences in preference between the categories of respondent. Whilst 

80% of the Trapping/hunting category chose regulation at the national level, 72% of 

the Animal welfare/rights category wanted regulation at the EU level. Regulation at 

the international level received relatively little support from the respondents of any 

category.  
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Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a.Internati onal 

level 

581 

(11.6%) 

378 

(18.7%) 

184 

(18.9%) 

162 

(10.3%) 

1305 

(13.6%) 

b. EU 

level 

339 

(6.8%) 

1449 

(71.6%) 

350 

(35.9%) 

499 

(31.6%) 

2637 

(27.6%) 

c. National 

level 

3976 

(79.7%) 

135 

(6.7%) 

427 

(43.8%) 

881 

(55.8%) 

5419 

(56.6%) 

d. Do not 

know 

41 

(0.8%) 

49 

(2.4%) 

8 

(0.8%) 

26 

(1.6%) 

124 

(1.3%) 

Table 3.16: The level at which trap testing and approval in the EU should be 

organised. 

 

Assuming that traps within the EU were to be tested and approved in the EU, the 

survey asked who should develop the criteria to be used in the testing and approval 

process. Respondents could choose one of the following options: a) Manufacturers; b) 

Recognised trappersô associations; c) Recognised animal welfare organisations; d) 

Recognised independent institute or body; e) National authorities; f) EU level; g) Do 

not know. Table 3.17 gives, for each category and for all categories together, the 

number of cases choosing a particular option and this figure expressed as a percentage 

of the total number of cases within that category. There was very little support for 

having either the manufacturers or the EU develop the criteria. The other options 

received similar levels of support, although there are clear differences between the 

categories of respondent in the option most favoured. 46% of the Trapping/hunting 

category wanted national authorities to draw up the criteria, whilst 73% of the Animal 

welfare/rights category wished these criteria to be developed by a recognised animal 

welfare organisation. Most (31%) of the Research/conservation category wanted an 

independent institute to compile the criteria, whilst the Mixed category were divided 

between having a trappers organisation (21%) or an animal welfare organisation 

(22%) to conduct this task. 
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Option Trapping/  

hunting 

Animal  

wefare/rights 

Research/ 

conservation 

Mixed All  

categories 

a.Manufacturers 

 

194 

(3.9%) 

11 

(0.5%) 

31 

(3.2%) 

79 

(5.0%) 

315 

(3.3%) 

b. Trappersô 

organisations 

1321 

(26.5%) 

36 

(1.8%) 

217 

(22.2%) 

451 

(28.5%) 

2025 

(21.2%) 

c.Animal wefare 

organisations 

153 

(3.1%) 

1476 

(72.9%) 

162 

(16.6%) 

354 

(22.4%) 

2145 

(22.4%) 

d.Independent 

institute 

877 

(3.1%) 

281 

(13.9%) 

303 

(31.0%) 

283 

(17.9%) 

1744 

(18.2%) 

e. National 

authorities 

2277 

(45.6%) 

44 

(2.2%) 

141 

(14.4%) 

284 

(18.0%) 

2746 

(28.7%) 

f. EU 

level 

70 

(1.4%) 

115 

(5.7%) 

106 

(10.9%) 

89 

(5.6%) 

380 

(4.0%) 

g. Do not 

know 

93 

(1.9%) 

60 

(3.0%) 

13 

(1.3%) 

37 

(2.3%) 

203 

(2.1%) 

Table 3.17: Who should develop the criteria to be used in the testing and 

approval of traps? 

 

Given that the criteria for the testing and approval of traps have been developed, the 

survey asked who should conduct the testing of, and give the approval for, specific 

traps. The respondents could choose one of the following options: a) Manufacturers; 

b) Accredited trappersô organisations; c) Accredited animal welfare organisations; d) 

Independent institute or body; e) Competent authorities; f) Do not know. Table 3.18 

gives, for each category and for all categories together, the number of cases choosing 

a particular option and this figure expressed as a percentage of the total number of 

cases within that category. Most respondents (36%) wanted an independent institute 

to conduct the testing and approval of traps. An independent institute was also the 

most chosen option in both the Trapping/hunting (48%) and the 

Research/conservation (41%) categories of respondent. However, 74% of the Animal 

welfare/rights category wished the testing to be conducted by an accredited animal 

welfare organisation. Respondents in the Mixed category were more equally divided 

between the three options; i.e. trappers organisation 21%, animal welfare organisation 

22%, independent institute 18%. 
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Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a.Manufacturers 

 

548 

(11.0%) 

14 

(0.7%) 

42 

(4.3%) 

138 

(8.7%) 

742 

(7.8%) 

b.Trappersô 

organisations 

1223 

(24.5%) 

39 

(1.9%) 

227 

(23.3%) 

455 

(28.8%) 

1944 

(20.3%) 

c.Animalwelfare 

organisations 

153 

(3.1%) 

1492 

(73.7%) 

148 

(15.2%) 

359 

(22.7%) 

2152 

(22.5%) 

d. Independent 

institute 

2411 

(48.3%) 

298 

(14.7%) 

396 

(40.6%) 

366 

(23.2%) 

3471 

(36.3%) 

e. Competent 

authorities 

538 

(10.8%) 

123 

(6.1%) 

149 

(15.3%) 

222 

(14.1%) 

1032 

(10.8%) 

f. Do not 

know 

112 

(2.2%) 

57 

(2.8%) 

11 

(1.1%) 

37 

(2.3%) 

217 

(2.3%) 

Table 3.18: Who should test and approve traps in the EU? 

 

 

3.8 Animal welfare criteria for the testing and approval of traps 

The survey contained questions concerning the sorts of animal welfare criteria that 

should be used to test and approve traps. Respondents were asked whether they 

agreed that traps in the EU should be tested and approved according to clearly defined 

wild animal welfare criteria. As table 3.19 indicates, the majority of all respondents 

(57%) agreed with this statement; as did the majority of the respondents within three 

of the four categories. The exception was the Trapping/hunting category where the 

majority (59%) disagreed with the statement.  

Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a. No 

 

2939 

(58.9%) 

107 

(5.3%) 

204 

(20.9%) 

515 

(32.6%) 

3765 

(39.3%) 

b. Yes 

 

1918 

(38.4%) 

1839 

(90.0%) 

709 

(72.6%) 

991 

(62.7%) 

5457 

(57.0%) 

c. Do not 128 77 60 71 336 
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know (2.6%) (3.8%) (6.1%) (4.5%) (3.5%) 

Table 3.19: Should traps in the EU be tested and approved according to clearly 

defined animal welfare criteria? 

 

The respondents were also asked how important to them is the welfare of the trapped 

animals compared to concerns over preventing damage, protecting health or managing 

wildlife? They could choose one of the following options: a) More concerned about 

the welfare of the trapped animal than about preventing damage, protecting health or 

managing wildlife etc.; b) Less concerned about the welfare of the trapped animal 

than about preventing damage, protecting health or managing wildlife etc.; c) Equally 

concerned about the welfare of the trapped animal as about preventing damage, 

protecting health or managing wildlife etc.; d) Do not know. Table 3.20 gives, for 

each category and for all categories together, the number of cases choosing a 

particular option and this figure expressed as a percentage of the total number of cases 

within that category. 60% of all respondents were equally concerned about the welfare 

of the trapped animals compared to concerns over preventing damage, protecting 

health or managing wildlife; as were the majority of respondents within three of the 

four categories. Respondents within the Animal welfare/rights category were the 

exception in that here 73% were more concerned about the welfare of the trapped 

animals than about preventing damage etc.. In all categories only a few respondents 

stated that they were less concerned about the welfare of the trapped animal than 

about preventing damage etc. 

 

 

 

Option Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a. More  

concerned 

318 

(6.4%) 

1475 

(72.9%) 

194 

(19.9%) 

399 

(25.3%) 

2386 

(24.9%) 

b. Less 

concerned 

816 

(16.3%) 

26 

(1.3%) 

134 

(13.7%) 

314 

(19.9%) 

1290 

(13.5%) 

c. Equally 

concerned 

3763 

(75.4%) 

484 

(23.9%) 

633 

(64.9%) 

836 

(52.9%) 

5716 

(59.7%) 

d. Do not 88 38 12 28 166 
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know (1.8%) (1.9%) (1.2%) (1.8%) (1.7%) 

Table 3.20: Are you more, less, or equally concerned about the welfare of the 

trapped animals compared to concerns over preventing damage, protecting 

health or managing wildlife? 

 

Respondents were asked whether they would give most weight to behavioural, 

physical or physiological indicators of welfare when assessing the welfare of an 

animal caught in a holding trap like a box or cage trap. They could choose one option 

from: a) Behavioural signs e.g. biting the bars of the trap; b) Physical injuries e.g. 

damaged skin or broken tooth; c) Physiological indicators, e.g. high levels of stress 

hormone; d) Do not know. Table 3.21 gives, for each category and for all categories 

together, the number of cases choosing a particular option and this figure expressed as 

a percentage of the total number of cases within that category. There was widespread 

agreement among the respondents of all categories that, when assessing the welfare of 

animals in holding traps, most weight should be placed upon the incidence of physical 

injuries. 

 

Option Trapping/  

hunting 

Animal  

Wefare/rights 

Research/ 

conservation 

Mixed All  

categories 

a.Behavioural 

signs 

577 

(11.6%) 

146 

(7.2%) 

138 

(14.1%) 

220 

(13.9%) 

1081 

(11.3%) 

b.Physical 

injuries  

3286 

(65.8%) 

1400 

(69.2%) 

550 

(56.4%) 

789 

(49.9%) 

6025 

(63.0%) 

c.Physiological 

indicators 

451 

(9.0%) 

219 

(10.8%) 

150 

(15.4%) 

198 

(12.5%) 

1018 

(10.6%) 

d. Do not 

know 

671 

(13.4%) 

258 

(12.7%) 

135 

(13.8%) 

370 

(23.4%) 

1434 

(15.0%) 

Table 3.21: When assessing the welfare of an animal caught in a holding trap 

should most weight be given to behavioural, physical or physiological indicators 

of welfare? 

 

The criteria for humane killing traps within the AIHTS are based upon the period that 

elapses between an animal being captured in the trap and it losing consciousness and 

dying. The AIHTS sets out the length of time between capture and unconsciousness to 

death (this time varies between species but for most is 300 seconds) that must not be 

exceeded. The survey investigated the longest length of time between capture and 
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death that is acceptable to the public. The respondents were asked ñAssuming that a 

killing trap is very effective, selective and safe for catching specific pest animals (for 

example mice in your home) but does not kill them immediately, what in your opinion 

is the longest time from an animal welfare point of view between the trap catching an 

animal and it becoming unconscious and dying?ò Respondents could chose one of the 

following options: a) Zero seconds, i.e. instantaneous death; b) 30 seconds; c) 1 

minute; d) 3 minutes; e) 5 minutes; f) Any length of time; g) None of the above; h) Do 

not know. Table 3.22 gives, for each category and for all categories together, the 

number of cases choosing a particular option and this figure expressed as a percentage 

of the total number of cases within that category. Most respondents (29%) thought 

that killing traps should kill the trapped animal instantaneously, with slightly fewer 

(26%) thinking a time between capture and death of 30 seconds was acceptable. The 

Animal welfare/rights category differed from the other categories in that 54% found 

none of the options were acceptable; this was presumably the case because 86% of the 

respondents in this category were against the killing of wild animals per se. One clear 

finding is that very few respondents from any category found the 300 seconds period 

between capture and unconsciousness/death specified in the AIHTS for most species 

to be acceptable. 

 

Options Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a. Zero 

seconds 

1211 

(24.3%) 

658 

(32.5%) 

368 

(37.7%) 

555 

(35.1%) 

2792 

(29.2%) 

b. 30 

seconds 

2022 

(40.5%) 

44 

(2.2%) 

174 

(17.8%) 

229 

(14.5%) 

2469 

(25.8%) 

c. 1 

 minute 

519 

(10.4%) 

18 

(0.9%) 

111 

(11.4%) 

127 

(8.0%) 

775 

(8.1%) 

d. 3 

 minutes 

208 

(4.2%) 

3 

(0.1%) 

59 

(6.0%) 

50 

(3.2%) 

320 

(3.3%) 

e. 5 

 minutes 

427 

(8.6%) 

3 

(0.1%) 

53 

(5.4%) 

79 

(5.0%) 

562 

(5.9%) 

f. Any 

 time 

234 

(4.7%) 

166 

(8.2%) 

45 

(4.6%) 

153 

(9.7%) 

598 

(6.2%) 

g. None of 215 1086 118 295 1714 
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the above (4.3%) (53.7%) (12.1%) (18.7%) (17.9%) 

f. Do not 

know 

149 

(3.0%) 

45 

(2.2%) 

45 

(4.6%) 

89 

(5.6%) 

328 

(3.4%) 

Table 3.22: The maximum acceptable period between capture by a killing trap 

and the unconsciousness and death of the captured animal. 

 

The respondents were asked what, in their opinion, are acceptable methods to kill an 

animal found alive in a trap or snare. They could choose as many options as they 

wished from the following: a) Shooting; b) Heavy blow to the head; c) Drowning; d) 

Lethal injection; e) All the above as long as the methods ensure death of the animal 

without avoidable pain, suffering and distress; f) None of the above; g) Do not know. 

Table 3.23 gives, for each category and for all categories together, the number of 

times a particular method was chosen and this figure expressed as a percentage of the 

total number of cases within that category. Shooting and a heavy blow to the head 

were the most commonly chosen methods (60% and 42% respectively). Very few 

respondents in any category thought that drowning was an acceptable method. As the 

majority of the Animal welfare/rights category did not accept the need to kill wild 

animals per se, it is not surprising that 75% of the respondents in that category 

thought that none of the options were acceptable. 

 

Options Trapping/  

hunting 

Animal  

welfare/rights 

Research/ 

conservation 

Mixed All  

categories 

a. Shooting 

 

4129 

(82.7%) 

181 

(8.9%) 

587 

(60.1%) 

887 

(56.1%) 

5784 

(60.4%) 

b. Blow to 

the head 

3095 

(62.0%) 

71 

(3.5%) 

290 

(29.7%) 

544 

(34.4%) 

4000 

(41.8%) 

c. 

Drowning 

284 

(5.7%) 

11 

(0.5%) 

39 

(4.0%) 

78 

(4.9%) 

412 

(4.3%) 

d. Lethal 

injection 

507 

(10.2%) 

251 

(12.4%) 

187 

(19.2%) 

227 

(14.4%) 

1172 

(12.2%) 

e. Any if no 

suffering 

1267 

(25.4%) 

121 

(6.0%) 

305 

(31.3%) 

402 

(25.4%) 

2095 

(21.9%) 

f. None of 

the above 

129 

(2.6%) 

1509 

(74.6%) 

141 

(14.4%) 

357 

(22.6%) 

2136 

(22.3%) 
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g. Do not 

know 

16 

(0.3%) 

60 

(3.0%) 

32 

(3.3%) 

32 

(2.0%) 

140 

(1.5%) 

Table 3.23: Acceptable methods to kill an animal caught alive in a trap or snare. 
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3.9 Conclusions 

 

The majority of the public accepted in principle that human or environmental needs 

could justify the killing of wild animals; although this was not the opinion of a large 

majority of respondents who had a background in Animal welfare/rights (see Table 

3.4). A possible factor contributing to this divergence of opinion is that, judging by 

their responses, respondents with a background in Animal welfare/rights have an 

inaccurate idea of the purposes of trapping within the EU. As discussed in Chapter 2, 

the majority of trapping within the EU is for purposes of pest control and wildlife 

management in order a) to protect human health and safety, b) to prevent damage, and 

c) for the conservation of other species. However, the majority of the Animal 

welfare/rights respondents believed that the main reason for trapping in the EU was to 

obtain furs or skins (see Table 3.6). Another possible factor leading to the opinion that 

there was no justification to kill wild animals was the perception by Animal 

welfare/rights respondents that immunocontraception is one of the main methods 

currently being used in the EU to control wild animals (see Table 3.5); they strongly 

supported contraception as an acceptable wildlife management technique (see Table 

3.7). However, the use of immunocontraception as a control method is currently only 

at the research stage.  In summary, an injectable immunocontraceptive vaccine is now 

available for practical application in some species for which capture, vaccination and 

release is a feasible management option. The next stage would be the development of 

oral immunocontraceptive vaccines that generate long-term infertility after delivery 

via species-specific baiting systems, thereby broadening the scope of potential 

applications. In the absence of such techniques practical application of 

immunocontraception is not currently feasible for species with high potential intrinsic 

rates of population increase, such as muskrats. Furthermore, even if such techniques 

become available, there will be circumstances where culling would still be necessary. 

For instance, to produce rapid and substantial reductions of high density populations 

posing immediate threats to human interests, e.g. by acting as disease reservoirs or 

undermining flood defences. 

 

Whilst accepting the need for lethal control measures the public were strongly of the 

opinion that the welfare of trapped animals should be of equal importance as concerns 

over preventing damage, protecting health or managing wildlife (see Table 3.20). 
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Also they were strongly in favour of regulating trapping within the EU by legislation; 

although there was some disagreement between the categories of respondent whether 

this should be achieved by EU regulation harmonised for all 27 Member States or by 

legislation at the national level adapted to suit local conditions (see Table 3.8). The 

majority of the public thought that anyone who had the legal right to trap under 

national law should be allowed to do so (see Table 3.10) but that such people should 

receive training (see Table 3.11).   

 

Most respondents thought that the list of species to be covered by trapping legislation 

should be decided at the national level; although Animal welfare/rights respondents 

strongly believed that the species should be decided at the EU level on a harmonised 

list (see Table 3.12). There was a consensus among all the categories of respondent 

that all the species that can legally be trapped should be covered by trapping 

regulation; as opposed, for example, to restricting the list to those species currently 

covered by the AIHTS. 

 

The majority of respondents thought that traps used in the EU should be tested and 

approved according to clearly defined animal welfare criteria (see Table 3.19). There 

was a consensus that most weight should be given to physical injuries when assessing 

the welfare of an animal in a holding trap; as opposed to behavioural and 

physiological indices of welfare (see Table 3.21). Also when considering the welfare 

of animals caught in killing traps 29% of respondents thought that death should be 

instantaneous and 26% thought it acceptable to be within 30 seconds; only 6% 

thought the 300 seconds limit for the time to unconsciousness and death specified 

within the AIHTS was acceptable. Although there was disagreement between the 

categories of respondent as to who should develop the welfare criteria to be used in 

approving traps (see Table 3.17), there was general agreement that an independent 

institute or body should be responsible for the testing and approval of traps (see Table 

3.18).  

 

The survey results clearly show that the public think that the welfare of animals 

caught in traps is important. They want trapping within the EU to be regulated by 

legislation and all traps employed to be tested and approved by an independent 

institute using clearly defined animal welfare guidelines. Nevertheless, of the public 
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that currently use traps 73% stated that they were not prepared to pay more for a trap 

that had been tested and approved (see Table 3.15). 
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4 Improved Standards for killing traps. 

 

This chapter describes new Improved Standards for killing traps. These standards 

specify three Welfare Categories (i.e. A, B and C) of trap that differ in the times to 

irreversible unconsciousness (TIU) of animals caught in the trap; with Welfare 

Category A traps resulting in the shortest TIU and Welfare Category C the 

longest. It is argued that drowning traps should be treated no differently than other 

forms of killing trap and should be subject to the same Improved Standards. It is 

proposed that where traps of different Welfare Categories are available to control 

the same species only traps of the highest welfare category will be used.  

 

 Summary 

 

The aims of this chapter are:  

a) to consider what constitutes a humane killing trap, 

b) to discuss the parameters used to assess the welfare of animals in killing 

traps, 

c) to compare and contrast important killing trap standards, 

d) to discuss the welfare of animals in drowning traps and consider whether 

such traps should be treated differently than other forms of killing traps, 

e) to propose improved welfare standards for killing traps (referred to as 

the Improved Standards), 

f) to identify current traps that meet the Improved Standards for the species 

of major interest to the EU, 

g) to discuss possible design modifications of traps to improve the welfare of 

animals in killing traps. 

 

a) Humane killing trap . The ideal humane killing trap is one that kills without the 

captured animal experiencing any pain or suffering. Such a trap need not necessarily 

kill the captured animal instantaneously but it should produce instantaneous 

unconsciousness from which the animal does not recover prior to death. 

 

b) Assessing the welfare of animals in killing traps. As an unconscious animal does 

not feel pain and does therefore not suffer, the time to irreversible unconsciousness 
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(TIU) following capture in a killing trap has most commonly been used as the key 

measure for assessing the welfare of the captured animal. One problem with this 

approach is that it assumes a simple relationship between the level of pain and 

suffering experienced by the trapped animal and the TIU; the shorter the TIU the less 

pain and suffering. However, as currently there appear to be no physiological, 

behavioural or pathological indices that can reliably be used to quantify the level of 

pain an animal in a trap experiences prior to death, it is reasonable to place the 

greatest weight on the TIU of the captured animal. 

 

c) Welfare standards for killing traps. Three killing trap standards are compared 

and contrasted.  

 

a) A draft ISO document circulated to members of ISO/TC191 in 1993 put forward a 

standard that required a killing trap to render at least 70% of trapped animals  

irreversibly unconscious within 180 seconds at a 90% confidence level. This standard 

also included a testing procedure that incorporated the use of so-called óstopping 

rulesô designed to reduce the number of animals required to test traps.  

 

b) A killing trap meets the standard of the Agreement on International Humane 

Trapping Standards (AIHTS) when 80% or more of at least 12 test animals show TIU 

scores not exceeding limits that differ between target species: the ermine has a TIU 

limit of 45 seconds; the marten, the sable, and the pine marten have a TIU limit of 120 

seconds; all the other species covered by the AIHTS currently have a TIU limit of 300 

seconds with the goal of eventually lowering this on a species-by-species basis to 180 

seconds.  

 

c) The New Zealand National Animal Welfare Committee (NAWAC) Guideline 09 

contains criteria for two welfare categories of traps (called ñwelfare performance 

classes (A or B)ò) based upon TIU scores, and for each of these categories there are 

two TIU thresholds. To qualify as a Class A trap a stated maximum number of 

animals having a TIU greater than 30 seconds must not be exceeded, and also a stated 

maximum allowable number of animals having a TIU greater than 180 seconds must 

not be exceeded. To qualify as a Class B trap a stated maximum number of animals 

having a TIU greater than 180 seconds must not be exceeded, and also a stated 
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maximum number of animals having a TIU greater than 300 seconds must not be 

exceeded. These numbers are designed to give 90% confidence that the traps that pass 

the test will perform below the lower TIU threshold 70% of the time and below the 

upper TIU threshold 80% of the time 

 

The three standards differ in the number of test animals required to implement them. 

The NAWAC Guideline allows the manufacturer to choose one of a number of 

possible sample sizes for the trap testing; from a minimum sample size of 10 up to a 

maximum sample size of 50. The AIHTS sets minimum sample size but it specifies no 

upper limit to the number of animals that may be used. The draft ISO standard has 

procedures that minimise the number of animals required because the trial can be 

stopped and the trap failed as soon as the probability of a successful outcome becomes 

too low. 

 

d) Drowning traps. The welfare of animals in drowning traps is discussed in relation 

to the accounts of people who have survived drowning. Some people describe their 

last conscious moments as being calm with no pain, whereas others describe burning 

suffocation and scorching pain. In humans, and other terrestrial mammals, the build 

up of carbon dioxide in the blood and the lack of oxygen stimulates the brainôs 

respiratory centre; this overrides any voluntary breath-holding and forces an 

inhalation of water. However, in aquatic mammals the diving reflex is thought to take 

priority, and it is unclear both at what point the motivation to breathe becomes more 

important, and whether such animals would necessarily experience pain and distress 

before unconsciousness.  It is concluded that there is no reason why drowning traps 

should not be subjected to the same TIU limits as other killing traps. However, a 

major problem (particularly as regards semi-aquatic mammals like muskrats) lies in 

deciding at what point the clock should start when recording the TIU of an animal in a 

drowning trap. With a spring trap the clock starts when the trap is sprung and animal 

is hit with the killing bar. There is not such an obvious starting point for an animal in 

a drowning trap. Distress is unlikely to occur immediately after entry into the 

drowning trap because mammals, and particularly semi-aquatic mammals, can 

routinely spend some time underwater without experiencing distress or pain. For an 

animal in a drowning trap distress, and possibly pain, is more likely to start when the 

animal first attempts to, and thereby finds that it is unable to, come to the surface to 
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breathe. Theoretically the clock should start then, and experiments designed to 

determine objectively this point for muskrats are described in Chapter 5.  

 

e) Improved Standards for killing traps. The proposed Improved Standards classify 

killing traps into one of three óWelfare Categoriesô, see Table 4.1. Traps in Welfare 

Category A, the highest welfare category, must (at 90% confidence) produce a TIU 

not exceeding 30 seconds for at least 80% of trapped animals. Traps in Welfare 

Category B, the intermediate welfare category, must (at 90% confidence) produce a 

TIU not exceeding 180 seconds for at least 80% trapped animals. Traps in Welfare 

Category C, the lowest welfare category, must meet the current AIHTS standard for 

most species (i.e. they produce a TIU not exceeding 300 seconds for at least 80% of a 

minimum of 12 animals tested). In addition to the criteria that 80% of trapped animals 

must have a TIU below the specified limit for the particular welfare category, it is 

proposed that for welfare categories A and B there should also be a higher TIU limit 

that must not (at 90% confidence) be exceeded by 90% of trapped animals. The upper 

TIU limit for welfare category A is 180 seconds, and the upper limit for welfare 

category B is 300 seconds. Welfare category C has no upper TIU limit so that traps 

that have already been tested and approved under the AIHTS would automatically be 

approved as welfare category C of the improved standards.  

 

 Welfare  

Category A 

 Welfare 

Categfory B 

Welfare 

Category C 

Lower TIU limit, 

to be met by 

 >80% of animals 

not exceeding 30 

seconds 

not exceeding 180 

seconds 

Not exceeding 300 

seconds 

Upper TIU limit,  

to be met by 

>90% of animals 

not exceeding 180 

seconds 

not exceeding 300 

seconds 

No upper limit 

Table 4.1: Lower and upper TIU limits for Welfare Categories A, B; these limits 

are to be met at 90% confidence. Welfare Category C is the same as the AIHTS. 

 

If these proposals were enacted it is envisaged that there may not be any immediate 

change in trap use within the EU without additional incentives or a 

legislative/administrative framework. All the traps that currently meet the AIHTS 
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would also meet the Welfare Category C requirements of the Improved Standards. 

However, in order to encourage the rapid development of better traps there is in the 

Improved Standards the presumption that where traps of different welfare categories 

are available for a given species only the traps of the highest available welfare 

category will be approved. This could be reinforced, for example by additional 

regional or national incentives or legislative/administrative frameworks. The financial 

implications of adopting the Improved Standards will depend upon exactly how they 

are implemented; for example in Canada a trap has to be tested and shown that it 

meets the AIHTS before it can be used, whilst in New Zealand it is assumed that a 

trap meets the NAWAC Guideline and hence it can be used until it is tested and 

shown that it does not.     

 

f) Traps that meet the Improved Standards. For the species of major interest to 

the EU a list of traps that meet the AIHTS, and hence also meet the TIU criteria 

for Welfare Category C of the Improved Standards, is provided. Although killing 

traps have not yet been tested to the higher welfare standards of Welfare 

Categories A and B of the Improved Standards, information is available from 

scientific studies that indicates that some traps could be allocated to these 

categories.  

 

g) Design modifications to improve killing traps. Possible ways to reduce the 

TIU scores of animals  in killing traps are discussed (e.g. replacing the single 

strike bar by a mesh of strike bars greatly increases the chances of a neck strike, 

offsetting the jaws of rotating-jaw traps can enhance performance without the 

need to increase power). A promising future development is the use of computer 

models to develop a Trap Optimisation Program that can suggest effective design 

changes. 
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4.1 Types of killing trap. 

 

 Killing traps may be divided into the following main categories (e.g. FACE 1998, 

Proulx 1999, Garrett 1999): 

 

a) óConibear- typeô spring trap (named after Frank Conibear who developed the first 

prototype); consists of two metal frames hinged at the center point and powered by 

two torsion springs that create a scissor-like action. One jaw has a trigger that can be 

baited whilst the other has a catch that holds the trap open. These traps are designed to 

kill by crushing a vital region of the body, usually the neck and head. 

 

b) óMousetrap-typeô spring trap; has one, or more, strike bars powered by a coiled 

spring that is energized when the animal contacts a trigger plate.  Again these traps 

are designed to kill by crushing a vital region of the body, usually the neck and head. 

 

c) Dead fall trap; uses a heavy weight(s) to kill the animal by crushing the skull and/or 

other vital region of the body. 

 

d) Killing snare; a wire noose that incorporates a ratchet mechanism and kills by 

asphyxiation caused by the animal continually tightening the snare around its neck as 

it tries to free itself. 

 

e) Power snare; a wire noose that is tightened quickly around the neck of the animal 

by a powerful spring and kills by asphyxiation. 

 

f) Drowning trap; a holding device (e.g. cage) that restrains the animal underwater 

until death is caused by hypoxia. 

 

Currently killing snares are not used in the EU; the two types of spring traps (a and b) 

and drowning traps are the most commonly used killing traps (see Chapter  2).  
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4.2 What is a humane killing trap? 

 

The ideal killing trap, as far as animal welfare is concerned, is one that kills without 

the captured animal experiencing any pain or suffering. Such a trap need not 

necessarily kill the captured animal instantaneously but it should produce 

instantaneous unconsciousness from which the animal does not recover prior to death. 

In order to produce an unconscious state, some brain malfunction must be produced. 

This can be caused by trauma producing severe concussion as a result of a blow on 

the skull; a skull fracture with massive haemorrhage into the brain is a sufficient 

injury. Similarly a blow resulting in cervical dislocation of the spinal cord behind the 

skull immediately affects brain function and leads to unconsciousness. Brain 

malfunction may also be caused by a large reduction in the blood supply to the brain. 

This could result from cardiac arrest, or from the rupture or constriction of the major 

blood vessels supplying the brain. Interference with the respiratory system may also 

result in a sufficient brain malfunction. Mechanical interference with the passage of 

air down the trachea, or the prevention of normal lung function through damage or 

constriction can result in defective oxygenation of the blood in the lungs leading to 

hypoxia affecting oxygen levels in the brain. As the brain becomes anoxic 

unconsciousness occurs; the rapidity of onset depending on the degree of obstruction 

or constriction. 

 

Some experts in animal welfare argue that only when a trap results in the 

instantaneous and irreversible unconsciousness of the captured animal can it be called 

a humane trap. Others use the term humane in a comparative manner such that one 

trap can be described as more humane than another, and for these the answer to what 

comprises a humane killing trap varies widely. For example Noseworthy (1992) 

proposed that a trap may be considered humane if it can kill an animal more rapidly 

than the normal natural causes of death for that species. On the other hand Manser 

(1992) argued that the criteria for a humane trap should be the same as that laid down 

in European law for the humane killing of animals in slaughterhouses, animal shelters, 

fur farms and laboratories, i.e. that the time between capture and death should not be 

more than 10-20 seconds; although in these situations the animals are under restraint 

in controlled environments. The wide divergence of views on what constitutes a 
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humane trap led the Fourth Plenary meeting of the ISO committee TC/191 to debate 

whether the term ñhumaneô should be removed from title of the draft ISO Standard on 

Humane Mammal Traps. It was argued that humane be replaced by a preamble that 

stated: ñThe purposes of this standard are to consider performance criteria for 

humaneness; to encourage the ongoing development of humane traps and hence to 

improve the welfare of animals caught in trapsò.  The word humane was also included 

in the title of the subsequent AIHTS (1998a,b), and this revived the controversy over 

the meaning of this term. 

 

Rather than debate the meaning of humane, and what is a humane trap, it is preferable 

simply to concentrate on the level of welfare of the captured animal prior to death, i.e. 

the degree of pain and suffering it experiences. An unconscious animal does not feel 

pain or suffer and, therefore, the time to irreversible unconsciousness (TIU) following 

capture in a killing trap has commonly been used (see below) as the key measure for 

assessing the welfare of the captured animal. One problem with this approach is that it 

assumes a simple relationship between the level of pain and suffering experienced by 

the trapped animal and the TIU; the shorter the TIU the less pain and suffering. 

Although there is likely to be a strong correlation between these variables, it is 

possible that an animal may experience less pain and suffering after capture in a trap 

with a TIU of, for example, 60 seconds that when trapped in a trap with a TIU of 30 

seconds. However, as currently there appear to be no physiological, behavioural or 

pathological indices that can reliably be used to quantify the level of pain an animal in 

a trap experiencs prior to death (see Chapter 6) it is reasonable to place the greatest 

weight on the TIU of the captured animal.  

 

The time to unconsciousness is used to compare various methods of stunning 

domestic animals prior to killing. The degree of pain experienced during this period of 

consciousness is not considered. Whilst some methods of stunning that are deemed to 

be acceptable are instantaneous (e.g. electric current) other methods (e.g. gaseous 

inhalation) take many seconds before unconsciousness occurs. Recent studies (Llonch 

et al. 2009) examining electroencephalographs (EEG) indicated that unconsciousness 

in pigs did not occur until 140 seconds after initial immersion in carbon dioxide; 

although it is thought that in the majority of cases with 90% carbon dioxide stunning, 

unconsciousness occurs within 73 seconds (Hartung et al. 2002). 
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By using TIU scores it is possible to assign killing traps to different ówelfare 

categoriesô. A hierarchy of categories of trap can thereby be constructed with the 

highest welfare category having the traps with the shortest TIU scores, the next 

highest welfare category having traps with longer TIU scores, and so on. In such a 

scheme the description óhumane trapô would only be applied to traps having a TIU 

score of 0 seconds, i.e. to traps that caused instantaneous and irreversible 

unconsciousness in the captured animal. However, the highest welfare category of 

trap should not be restricted to such traps because there can be practical reasons why 

detecting a trap with a TIU of 0 seconds is not possible. For example, a reliable, and 

the most commonly employed, indicator of loss of consciousness is the absence of 

brainstem reflexes like the corneal and palpebral reflexes (e.g. Horton 1980). 

However, in compound trials of killing traps it is often not physically possible to 

reach the trapped animal and test for such reflexes until around 30 seconds have 

passed after the strike. Therefore although the trap may indeed be humane and have a 

TIU of 0 seconds the physical constraints of the experimental set-up mean that it can 

only be assigned to a welfare category based upon a TIU score greater than zero.  

 

4.3 Welfare standards for killing traps based on TIU scores. 

 

Several experts have argued that welfare standards for killing traps should be based 

upon the TIU. For example, Proulx & Barrett (1994) proposed a definition of what 

they termed óstate-of-the-artô killing traps. They defined such traps as devices with the 

potential, at 95% confidence, to render 70% or more of the target animals irreversibly 

unconscious within 180 seconds. The use of TIU scores, where the TIU is usually 

taken as the time to loss of corneal or palpebral reflexes, has been incorporated into 

trap standards underpinning actual or proposed legislation to control the licensing of 

killing traps on welfare grounds. Three examples of such standards are now discussed.  

 

A draft ISO document circulated to members of ISO TC/191 in 1993 put forward a 

standard that required a killing trap to render at least 70% of trapped animals  (under 

anaesthesia) irreversibly unconscious within 180 seconds at a 90% confidence level. 

This standard also included a testing procedure that incorporated decision points 

designed to reduce the number of animals required (the use of so-called óstopping 
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rulesô is discussed in detail in 6.4). After various numbers of animals had been tested 

it was possible to determine whether the data thus far gathered were sufficient to fail 

the trap, or whether it was necessary to conduct further testing. For example, the draft 

standard states that ñtraps that kill humanely (i.e. result in a TIU of less than 180 

seconds) only 3 or fewer of 5 animals (2 or more failures), or 7 or fewer of 10 animals 

(3 or more failures), or 11 or fewer of 15 animals (4 or more failures), or 16 or fewer 

of 20 animals (4 or more failures) have failed and further testing must not be 

conducted.ò 

 

The AIHTS (1998a) states that  ñA killing trapping method would meet the Standards 

if: the number of specimens of the same target species from which the data are 

derived is at least 12; and at least 80% of these animals are unconscious and 

insensible within the time limit, and remain in this state until death.ò The AIHTS has 

different TIU criteria for different target species: the ermine has a TIU limit of 45 

seconds; the marten, the sable, and the pine marten have a TIU limit of 120 seconds; 

all the other species covered by the AIHTS currently have a TIU limit of 300 seconds 

with the goal of eventually lowering this on a species-by-species basis to 180 seconds.  

 

Objections have been raised by welfare organisations and others (e.g. IFAW 2005, 

Iossa et al. 2007) to the killing trap standards contained in both the AIHTS and in the 

Commissionôs proposed Directive to implement the obligations and commitments 

arising from the AIHTS. In particular it has been argued that the proposed 300 

seconds TIU limit contained in the Directive and the AIHTS is too long and fails to 

take into account the current state-of-the-art of killing traps. Some killing traps can 

cause TIUs in the target species well below 300s (e.g. a TIU around 50 seconds for 

the Bionic trap when used against fisher, Proulx & Barrett 1993; a TIU around 30 

seconds for the Leprich trap when used against muskrats, Inglis et al. 2001).  

Furthermore, as discussed below, the trap approval system developed by the National 

Animal Welfare Committee (NAWAC) in New Zealand uses the shorter TIU limits of 

30 seconds and 180 seconds for the certification of traps. Several of the traps that 

have been certified (by the trap testing program administered by the Fur Institute of 

Canada) as meeting the 300 seconds TIU requirement of the AIHTS may produce TIU 

scores in the target species well below 300 seconds; however, the relevant data are not 

publically available. 
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Another criticism of the AIHTS is that it considers killing traps to be humane if the 

specified TIUs are achieved in a minimum of 80% of the test animals and this implies 

that ñfor the remaining 20% or less of trapped animals any level of welfare is 

acceptableò (Iossa et al. 2007, p 347). As discussed below, this danger is addressed in 

the NAWAC trap certification process by having two TIU limits, a lower and an 

upper, for each welfare category of trap.  

 

The AIHTS makes no distinction between spring traps that kill by crushing a vital 

region of the body, usually the neck and head, and drowning traps that kill by keeping 

the animal underwater until death is caused by hypoxia. However some welfare 

organizations believe that ñthe use of submersion traps should be bannedò (IFAW 

2005) for two reasons. First, drowning traps are mainly used to kill semi-aquatic 

species (e.g. muskrat) and many of these species show physiological adaptations to 

aquatic life (e.g. bradycardia) that enable them to stay under water for far longer than 

the 300 seconds limit specified within the AIHTS (e.g. up to 22 minutes for the otter, 

Conroy & Jenkins 1986). Second, hypoxia-induced death cannot be considered to be 

humane and the paper of Ludders et al. (1999) is quoted in support of this statement. 

The drowning of animals is an emotive subject; when asked to choose an acceptable 

method to kill animals found alive in traps drowning accounted for only 4% of the 

options chosen by members of the public (see Table 3.23). The important issue of the 

welfare of animals in drowning traps is discussed below in section 4.4, and 

experiments assessing the welfare of muskrats in drowning traps are described in 

Chapter 5. 

 

The New Zealand National Animal Welfare Committee (NAWAC) Guideline 09 

http://www.biosecurity.govt.nz/animal-welfare/nawac/policies/guideline09.htm is 

particularly interesting in that: a) it contains criteria for two welfare categories of traps 

(called ñwelfare performance classes (A or B)ò) based upon TIU scores, and b) for 

each of these categories there are two TIU thresholds. The choice of the number of 

animals to be tested (the possible sample sizes vary from 10 to 50 animals in steps of 

5) must be made by the person submitting the trap before the tests start, ñwith the 

understanding that the lower sample sizes have a greater risk of an effective trap being 

rejectedò.  
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To qualify as a Class A trap the maximum allowable number of animals retaining 

corneal reflexes after a lower TIU threshold of 30 seconds must not be exceeded, and 

also the maximum allowable number of animals retaining corneal reflexes after a 

higher TIU threshold of 180 seconds must not be exceeded. To qualify as a Class B 

trap the maximum allowable number of animals retaining corneal reflexes after a 

lower TIU threshold of 180 seconds must not be exceeded, and also the maximum 

allowable number of animals retaining corneal reflexes after a higher TIU threshold 

300 seconds must not be exceeded. For each of the possible sample sizes Table 4.2 

gives the maximum allowable number of animals retaining corneal reflexes after the 

lower threshold, and the maximum number after the higher threshold. These numbers 

are designed to give 90% confidence that the traps that pass the test will perform at or 

below the lower TIU threshold 70% of the time and the upper TIU threshold 80% of 

the time (for an example of the use of the NAWAC guideline see Warburton et al. 

2008).   

 

Sample size Maximum allowable 

number of animals with 

corneal reflex greater than 

lower threshold. 

Maximum allowable 

number of animals with 

corneal reflex greater than 

upper threshold. 

10 0 0 

15 2 0 

20 3 1 

25 4 2 

30 5 2 

35 6 3 

40 7 4 

45 9 5 

50 10 5 

Table 4.2: Specification of criteria for NAWAC welfare classes of trap. 

 

 

Comparisons of the draft ISO standard, the AIHTS and the NAWAC guideline can be 

made, see Table 4.3. The true basis of the draft ISO standard is that the trap will pass 
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the test less than 10% of the time if the trap performs to the acceptable standard less 

than 70% of the time. Whilst the NAWAC Guideline always gives a lower 90% 

confidence interval for a probability of a satisfactory performance on an individual 

test (p) that is greater than 0.7, it sometimes has a greater than 10% probability of 

passing a trap with a p of less than 0.7. Thus the draft ISO standard is stricter than the 

NAWAC guideline. Unlike the other two, the AIHTS test is entirely empirical and 

becomes stricter the more animals are tested.  

 

 

 Draft ISO  AIHTS  NAWAC  

Category A 

NAWAC  

Category B 

Required % 

of test animals 

that meet the 

TIU limit  

 >70% >80% >70% lower 

TIU limit. 

> 80% upper 

TIU limit  

>70% lower 

TIU limit.  

> 80% upper 

TIU limit  

Confidence 

level 

90% Varies with the 

sample size 

90% 90% 

Lower TIU  

limit  

180 seconds 

all species 

45 seconds 

 ermine, 

120 seconds 

marten, sable, 

pine marten, 

300 seconds 

other species. 

30 seconds 

all species 

180 seconds 

all species 

Upper TIU  

limit  

No upper 

limits 

No upper 

limits 

180 seconds 

all species 

300 seconds 

all species 

Table 4.3: Comparison of the draft ISO, AIHTS and NAWAC trap standards. 

 

 

The three standards described above differ in the number of test animals required to 

implement them. The NAWAC Guideline allows the manufacturer to choose one of a 

number of possible sample sizes for the trap testing; from a minimum sample size of 

10 up to a maximum sample size of 50. The AIHTS sets minimum sample size but it 

specifies no upper limit to the number of animals that may be used. Only the draft ISO 
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standard has procedures that enable flexibility in the number of animals used after the 

testing has started. In this manner the number of animals required is minimized 

because the trials can be stopped and the trap failed once the probability of a 

successful outcome becomes too low during the trial. The development of stopping 

rules is discussed in Section 7.4.  

 

 

4.4 Drowning traps 

 

Some scientists state that drowning traps should not be used to control wild animals 

because drowning is inherently inhumane (e.g. Iossa et al. 2007), and the paper of 

Ludders et al. (1999) is often quoted to support this position. However, Ludders et al. 

(1999) makes the more specific point that drowning should not be classed as a form of 

euthanasia and this does not necessarily mean that drowning should not be used as a 

wildlife control method. The welfare of animals in drowning traps should be judged 

objectively alongside the welfare of animals caught by other killing devices within the 

context of wildlife management. When assessing the animal welfare implications of 

drowning an objective assessment should be made using all relevant information; for 

example, interviews and reports from persons who have survived drowning 

experiences should be considered. 

 

The objection to drowning traps on the grounds that drowning is inherently inhumane 

was raised in the Opinion of the Scientific Veterinary Committee (Animal Welfare 

Section) on the draft ISO standards for humane animal traps (unpublished document, 

1994). The committee concluded that terrestrial mammals usually inhale water when 

drowning and that this is an extremely stressful experience. In addition, they stated 

that the struggling of semi-aquatic mammals caught in traps indicates suffering. 

However, these conclusions were challenged at the time by some members of the ISO 

TC/191 who considered they were not scientifically based.  

 

Drowning traps, as apposed to the drowning experiences reported by people, involve 

the animal being held continuously under the water with no opportunity to breathe air. 

In contrast the majority of the people in danger of drowning are at or near the surface 

of the water and they can prolong the time to full immersion by pushing their heads 
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out of the water with their arms. It is during this period that panic and fear are 

reported to be greatest (Noble and Sharp 1963). After total submersion there follows a 

period of apnea (i.e. breathing stops or is markedly reduced) (Noble and Sharpe 

1963); the duration of which is dependant on the water temperature and the capability 

of the individual (Datta and Tipton 2006). Eventually the build up of carbon dioxide 

triggers the breathing reflex and an attempt is made at inspiration. Water is then either 

freely inhaled or causes laryngospasm (i.e. a closure of the larynx that blocks the 

passage of air to the lungs). Unconsciousness is thought to occur within a matter of 

seconds. 

 

The response to the inspiration of water affects both the processes leading up to and 

the ultimate cause of death, and it is thought that the pain experienced during 

drowning may be affected by this. For those people and animals where fresh water is 

freely inhaled, the water is quickly absorbed into the circulation (Modell 1978) 

causing ventricular fibrillation (i.e. an uncoordinated series of very rapid and 

ineffective contractions of the ventricles) and consequently heart failure. In people, 

and probably other terrestrial mammals, this response is found in 85 to 90 % of 

drownings (Golden  et al. 1997). 

 

Individuals that react with laryngospasm upon the inhalation of water, will have 

similar responses during drowning to those aquatic animals that show the 

ñmammalian diving responseò upon immersion. Eventually the animals become 

hypoxic (i.e. insufficient oxygen supplied to the body tissues) and asphyxia will 

occur. Asphyxia in terrestrial mammals and humans causes unconsciousness within 2-

3 minutes, followed by cardiac arrest (Stone 1999). Before unconsciousness occurs 

óair hungerô is experienced. This is triggered either by hypoxia or hypercapnia (i.e. an 

excess of carbon dioxide in the blood), which are perceptually indistinguishable 

(Moosavi et al. 2003). Hypercapnia was reported during this study to have unpleasant 

non-respiratory effects. However, it is thought that pain receptors in the nasal mucosa 

are responsible for these effects and carbon dioxide rich air would not be passing over 

these receptors during drowning as a result of apnea. 

 

Investigations involving human free-divers have found that some individuals 

experienced neither pain nor distress at the limit of their breath holding capacity 
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(Joulia et al. 2002). In fact, drowning in free-divers is a known risk because 

unconsciousness can occur before any of the normal reflexes that cause an immediate 

rise to the surface have been triggered (Pollock 2008). Humans can through training 

reduce their metabolic rate and achieve breath holding of over 10 minutes (Lindholm 

& Lundgren, 2009). Training guides for lifeguards indicate that such persons do not 

struggle before unconsciousness. The feelings of people who have survived drowning 

are rarely documented. In the few reports that are available some people describe their 

last conscious moments as being calm with no pain, whereas others describe burning 

suffocation and scorching pain (Stone 1999). In humans, and other terrestrial 

mammals, the build up of carbon dioxide in the blood and the lack of oxygen 

stimulates the brainôs respiratory centre; this overrides any voluntary breath-holding 

and forces an inhalation. However, in aquatic animals the diving reflex (see below) is 

thought to take priority, and it is unclear at what point the motivation to breathe 

becomes important and whether animals in which the diving reflex is common would 

necessarily experience pain and distress before unconsciousness. Ludders et al. (1999) 

argue that the length of suffering is an important part of euthanasia; however for semi-

aquatic mammals the point of onset of pain or distress, or whether pain or distress is 

necessarily felt at all, during drowning is unknown.  

 

All aquatic and semi-aquatic mammals, and some terrestrial mammals, show the 

ñdiving responseò  (also called the diving reflex) that is stimulated on immersion of 

the nose in cold water. The diving response causes apnoea, peripheral 

vasoconstriction and bradycardia (i.e. slowing of the heart rate)(Butler & Jones 1997). 

Semi-aquatic mammals such as the muskrat are adapted to diving, and can dive for 

significant periods (e.g. Mohr 1954, Errington 1963). Central and peripheral 

chemoreceptors are stimulated by the developing hypoxia and hypercapnia during 

apnea; this reinforces the response in forcibly submerged birds and mammals. It has 

been suggested that the time at which hypoxia and hypercapnia become critical could 

be calculated from blood oxygen concentrations, known as the aerobic dive limit 

(ADL). However, this measure is very likely to be inaccurate due to the unknown rate 

at which many of the bodyôs tissues and organs use oxygen during diving. Many 

aquatic species have developed the oxygen carrying capacity of their bodies to 

enhance their dive times (Butler and Jones 1997). The ADL might give a conservative 

estimate of the maximal time that an animal can remain submerged. However, the 
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ADL calculated for muskrats ranges from 40.9 seconds to 57.9 seconds (Macarthur 

1990, Macarthur et al. 2001, 2003), whilst muskrats have average dive times of 5 

minutes (Eble 1955, Hoffman 1958) and can have dive times as long as 12-17 minutes 

(Mohr 1954, Errington 1963).  

 

Escape dives where the muskrat dives to the bottom of the water and lays motionless, 

have been observed but the maximum duration of such dives has not been accurately 

determined. Recent experiments investigating the physiology of diving showed that 

muskrats can dive without any detrimental effects for 5.5 minutes (Shereshkov et al. 

2006). The underwater survival time of forced-dived, unrestrained muskrats was 

found to be 5 minutes (Macarthur 1990). In the study of Gilbert and Gofton (1982) the 

duration of the struggling of animals in a drowning trap was not reported, but it was 

significantly longer than 3 minutes 35 seconds. It appears that heart rate responses 

during escape dives are different than those found during feeding dives. Heart rate 

decreased to 73 beats/min during escape dives, but only to 111 beats/min during 

feeding dives (Macarthur and Karpan 1989).  

 

In principle there is no reason why drowning traps should not be subjected to the same 

welfare criteria (i.e. the TIU) as other killing traps. A major problem, however, lies in 

deciding at what point the clock should start when recording the TIU of an animal in a 

drowning trap. With a spring trap the clock starts when the trap is sprung and animal 

is hit with the killing bar. There is not such an obvious starting point for an animal in 

a drowning trap. Distress is unlikely to occur immediately after entry into the 

drowning trap because, as discussed above, animals, and particularly semi-aquatic 

animals, can routinely spend some time underwater without experiencing distress or 

pain. For an animal in a drowning trap distress, and possibly pain, may start when the 

animal first attempts to, and thereby finds that it is unable to, swim to the surface to 

breathe. Theoretically the clock should start at this point. Chapter 5 describes 

experimental investigations that were conducted to assess the welfare of muskrats in 

drowning traps and to determine the point at which the clock should start when 

measuring the TIU for this species in a drowning trap.  

 

4.5 Proposed Improved Standards for killing traps. 
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Having reviewed the different trap testing methodologies and standards in use 

internationally, it is clear that although there are traps that can meet higher welfare 

standards than those in the AIHTS very few traps have been tested to higher 

standards. Furthermore, as new traps take both many years to develop and a large 

investment by the manufacturer, the Improved Standards should encourage the 

development of better traps whilst ensuring in the interim that traps are still available 

for pest control and wildlife management within the EU. 53% of the public thought 

that if none of the current traps meet the improved trapping standards then trapping 

should continue with the best available trap; as opposed to 27% who thought trapping 

should stop until better traps became available (Table 3.14). 

 

The proposed Improved Standards for killing traps have elements of both the draft 

ISO standard and the NAWAC Guideline. TIU scores are used to assign killing traps 

to one of three welfare categories; where the highest welfare category has the traps 

with the shortest TIU scores, the next highest welfare category has traps with longer 

TIU scores, and the last welfare category contains traps with still longer TIU scores. 

In such a scheme the description óhumaneô trap could be applied to traps having a TIU 

score of 0 seconds, i.e. to traps causing instantaneous and irreversible 

unconsciousness in the captured animal. However, there can be practical reasons why 

detecting a trap with a TIU of 0 seconds is not possible. A reliable, and the most 

commonly employed, indicator of loss of consciousness is the absence of brainstem 

reflexes like the corneal and palpebral reflexes. In compound trials of killing traps it is 

often not physically possible to reach the trapped animal and test for such reflexes 

until around 30  seconds have passed since the strike, and therefore even óhumaneô 

traps can only be assigned to a welfare category based upon a TIU score greater than 

zero. Where the skull of the trapped animal is crushed by the strike of the trap it may 

be legitimate to assume that the onset of unconsciousness had been instantaneous.  

 

In the Improved Standards traps in Welfare Category A, the highest welfare category, 

must produce a TIU not exceeding 30 seconds for at least 80% of trapped animals. In 

the survey of public attitudes to trapping within the EU 37% of those respondents who 

selected a time for the maximum acceptable TIU chose zero seconds, and 33% 30 

seconds; only 7% thought that the 300 seconds limit contained in the AIHTS was 

acceptable (see Table 3.22). Traps in Welfare Category B, the intermediate welfare 
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category, must have a TIU not exceeding 180 seconds for at least 80% of trapped 

animals (i.e. the TIU limit that the AIHTS aspires to for all species). Traps in Welfare 

Category C, the lowest welfare category, must meet the current AIHTS standard for 

most species (i.e. they must have a TIU not exceeding 300 seconds for at least 80% of 

the minimum of 12 animals tested). If an animal escapes the trap during a trial then 

the TIU limit of 300 seconds for that trial is judged to have been exceeded.  

 

As well as the TIU limits specified above, it is also necessary to set the confidence 

level for accepting that the required standards have been meet. The confidence level 

chosen greatly affects the number of tests that need to be conducted in order to assign 

a trap to one or other of the welfare categories; the higher the confidence level, the 

greater the sample size required. Both the draft ISO and the NAWAC standards chose 

a 90% confidence level as a reasonable compromise between the needs a) to maximise 

the confidence that the pass requirements have been met, and b) to minimise the 

number of animals required to test the traps. The Improved Standards similarly 

incorporate a 90% confidence level. 

 

A trap could, for example, pass the requirements for Welfare Category A despite the 

fact that up to 20% of animals tested may have TIU scores very much longer than the 

30 seconds limit. One way to mitigate this danger is, in addition to the criteria that 

80% of trapped animals must meet the TIU limits discussed above, to also have higher 

TIU limits that must not be exceeded by more than 80% of trapped animals. This is 

the procedure successfully adopted by the NAWAC Guidelines which state that 70% 

of animals must not exceed the lower TIU limit and 80% must not exceed the higher 

TIU limit. A similar procedure is adopted in the Improved Standards where 90% of 

trapped animals must have TIU scores not exceeding an upper TIU limit of 180 

seconds for a Welfare Category A trap, or an upper TIU limit of 300 seconds for 

Welfare Category B trap. Welfare Category C would have no upper TIU limit and 

thus remain identical to the current AIHTS; this allows traps that have been tested and 

approved under the AIHTS to be approved automatically as Welfare Category C traps 

of the Improved Standards. However, adding the requirement that 90% of trapped 

animals must have, at 90% confidence, TIU scores not exceeding these upper TIU 

limits can increase the number of animals needed for trap testing (see below). 
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The NAWAC Guideline requires persons submitting a trap for testing to select, before 

the assessment begins, the number of animals to be used in the tests (the possible 

sample sizes can vary from 10 to 50 animals in steps of 5). In order to reduce the cost 

of testing, manufacturers tend to select the smaller sample sizes (B. Warburton pers. 

comm.) despite being warned in the Guideline that ñthe lower sample sizes have a 

greater risk of an effective trap being rejectedò. In contrast the AIHTS only specifies 

that a minimum number of 12 test animals must be used and, as discussed above, this 

means that the AIHTS standard becomes stricter the more animals are tested. In 

contrast with both the NAWAC and AIHTS standards, the Improved Standards 

specify a maximum sample size of 30 for trap testing but then use óstopping rulesô to 

minimise the number of animals tested; in this way, as discussed below, a trap could 

be failed on the basis of a trial involving just six animals. It is also envisaged that 

mechanical tests and computer models could where appropriate be used instead of 

animal tests to assess traps (as discussed in Chapter 7).   

 

In order to assign a trap to welfare categories A or B of the Improved Standards at 

least 80% of animals must have TIU scores not exceeding the lower TIU limit of the 

particular category and at least 90% not exceeding the upper TIU limit of the 

category, and there must be 90% confidence that both criteria have been meet. Table 

4.4 shows the implications of these requirements on the number of animals required 

for trap assessment when different numbers of failures (i.e. animals that fail to meet 

either the lower or upper TIU limits) are allowed. Column 1 shows the sample size 

(i.e. the number of animals used in the trial) and columns 2 and 3 give the maximum 

allowable number of failures in a trial of that sample size so that the trial demonstrates 

with 90% confidence (calculated using a Modified Jeffreys Interval, Brown et al. 

2001) that the true rate of failures is less than 20% (i.e. the lower TIU limit) in column 

2, and is less than 10% (i.e. the upper TIU limit) in column 3. Thus no failures are 

allowed with a sample size of 11 animals, but with a sample size of 22 two animals 

are allowed to fail the lower TIU limit. A sample size of 30 is required before a single 

failure of the upper TIU limit is allowed, and a sample size of 45 is required if two 

animals are to be allowed to fail the upper limit. As even under controlled 

experimental conditions it is possible that unforeseen circumstances unrelated to the 

trap can result in a failure (see example in 8.1), it was thought reasonable in the 

Improved Standards to allow one failure to occur, and in order to allow one failure of 
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the upper TIU limit a sample size of at least 30 is required. The Improved Standards 

therefore specify a sample size of 30 that allows up to three failures of the lower TIU 

limit and one failure of the upper TIU limit.  
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Minimum sample size 

required 

Allowable number of 

animals with TIU greater 

than lower limit  

Allowable number of 

animals with TIU greater 

than upper limit  

11 0 0 

15 1 0 

22 2 0 

29 3 0 

30 3 1 

35 4 1 

42 5 1 

45 5 2 

48 6 2 

Table 4.4: The effects on the required minimum sample size of allowing different 

numbers of animals to fail either the lower or upper limits TIU limits given that 

the Improved Standards require an 80% pass rate at the lower limit and a 90% 

pass rate at the upper limit, both at 90% confidence. 

 

 

The specified sample size of 30 is a maximum because Bayesian Sequential Stopping 

Rules (BSSRs, see 6.4 for detailed discussion) have been developed to ensure that 

wherever possible fewer animals will be tested. The BSSRs enable a trial to be 

stopped before the maximum number of animals have been tested when there is either 

a) strong evidence (i.e. p<0.05) that the trial will end with the trap failing, or b) strong 

evidence (i.e. p<0.05) that the trial will end in the trap passing. The rules for failing a 

trap according to the Improved Standards are as follows. A trap fails as soon as there 

is a second failure to meet the upper TIU limits. In addition if there are two failures of 

the lower TIU limit on or before the 6
th
 animal is tested, or three failures of the lower 

TIU limit on or before the 13
th
 animal is tested, then the trial can also be stopped 

because there is strong evidence that the trap will fail. Similar rules can be derived for 

passing a trap on the basis of its meeting the lower TIU limits. If 11 animals have 

been tested and there have been no failures, or if after the 21
st
 animal has been tested 

there has been no more than one failure, or if after the 27
th
 animal has been tested 

there have been no more than two failures, then the trial can be stopped because there 

is strong evidence that the trap meets the lower TIU limits. However, all 30 animals 

have to be tested before it is possible to be 90% confidant that a trap meets the upper 

TIU limits.  Thus having an upper TIU limit that has to be met by 90% of animals at 

90% confidence greatly increases the number of animals required to pass good traps 

(i.e. traps that do in reality meet the Improved Standards). On the basis of the lower 
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TIU limits a good trap could be passed after 11 animals have been tested, however a 

further 19 animals will have to be tested before it can pass the upper TIU limits. It is 

debateable whether it is more important in welfare terms a) to have the upper TIU 

limits in order to mitigate the potential danger that up to 20% of animals could in the 

field endure suffering for much longer than the lower TIU limits specified, or b) not to 

have the upper TIU limits in order that fewer animals are used in trap testing.  

Although it is not clear which is the better option, in light of the fact that many 

member states of the EU do not require killing traps to be inspected daily, it is 

suggested that the Improved Standards should incorporate the upper TIU limits. 

 

The proposed Directive to implement the AIHTS has been criticised (e.g. IFAW 

2005) because, under Article 6, traps that do not comply with the proposed standards 

can be used for an unspecified length of time whilst humane traps are being 

developed. However, as the vast majority of trapping within the EU is conducted for 

wildlife management and pest control purposes (see Chapter 2) it is vital that such 

activities (e.g. the control of muskrats) are not suspended until better traps have been 

developed. Whilst 27% of the respondents to the trapping survey (see Table 3.14) 

thought that trapping should stop if none of the current traps met new trapping 

standards, 53% believed that the best available traps should continue to be used. 

Nevertheless the trap certification process should incorporate mechanisms that 

encourage the rapid development of traps that can meet the new standard. Hence 

incorporated in the Improved Standards is the presumption that, where traps of 

different Welfare Categories are available for a given species, only the traps of the 

highest available Welfare Category will be approved.   

 

If these proposals were adopted it is envisaged that there may not be any immediate 

change in trap use within the EU without additional incentives or a 

legislative/administrative framework. All the traps that currently meet the AIHTS 

would also meet the Welfare Category C requirements of the Improved Standards. 

However, as stated above, there is in the Improved Standards the presumption that 

where traps of different Welfare Categories are available for a given species then only 

the traps of the highest available Welfare Category will be approved. This could be 

reinforced, for example by additional regional or national incentives or 

legislative/administrative frameworks. Although there is the presumption that this will 
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occur there may be good grounds why it should not happen. For example, a Welfare 

Category C trap may pose less risk to non-target species in the areas where it is to be 

used than does the alternative Welfare Category B trap. Thus although there would be 

a presumption that withdrawal of the lower category traps will occur, individual 

Member States could put forward arguments why this should not occur according to 

their local circumstances. Nevertheless the proposed licensing structure should 

encourage trap manufacturers to provide traps that meet the standards of Welfare 

Categories A and B; in many cases this might be achieved by simply re-submitting 

existing traps for testing to the more stringent welfare criteria. It was confirmed at the 

Technical Workshop (see Chapter 9) that in principle the Canadian databases used to 

develop the predictive computer models for trap testing to the AIHTS criteria (see 

7.3) could be used to develop computer models for trap testing to the proposed new 

welfare categories. 

 

 

4.6 Current traps that meet the Improved Standards for the species of major 

interest to the EU 

 

No traps have been specifically tested to the criteria of the Improved Standards 

proposed in this report. However, the criteria of Welfare Category C of the Improved 

Standards have been deliberately made the same as the criteria within the AIHTS, and 

therefore the many killing traps that have been approved as meeting the AIHTS by the 

Fur Institute of Canada are also Welfare Category C traps. In many cases it may be 

that the TIU data gathered during the testing of a trap to the AIHTS are such that the 

trap meets the criteria of Welfare Categories A or B. However the data gathered 

during trap testing for the AIHTS are not publically available. Some trap testing data 

are available for the Leprich (Inglis et al 2003) and DOC traps (Warburton et al 2008) 

and in both cases these data indicate the traps are potentially Welfare Category A 

traps when used against muskrat and ermine respectively. Table 4.5 gives the names 

of current traps that meet the Improved Standards for the species of major interest to 

the EU.  
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 Category A Category B Category C 

Muskrat (Lieprich, meets the 

lower TIU limit but 

as the trap was 

being tested to the 

AIHTS criteria 

there are no data on 

the upper TIU limit.  

No data 

available. 

Cage-type underwater drowning 

trap (see chapter 5), Belisle Super X 

120 (on land),  Bmi 120 (onland), 

BMI 120 Magnum, BMI 126 

Magnum, Bridger 120, LDL B120 

Magnum, Rudy 120 Magnum, 

Sauvageau C120 Magnum, Duke 

120, Karo Muskrat, Sauvageau 

2001 ï 5,  Triple M, Sauvageau 

C120 óReverse Bendô, Woodstream 

Oneida Victor Conibear 110, 

Woodstream Oneida Victor 

Conibear 120, Any jaw type with 

clamping force underwater 

Pine 

Marten 

No data available. No data 

available. 

S1; Trapper, mard 90. S2 Trapper, 

mard 180. S3 Kirunafällan, 

modifierad. S4 Lazzefällan, mård 

(trampgillen). S5 Lazzefällan, mink 

(trampgillen), S9 Dörarpsfällan. 

S10 Trapper, mink 90. S11 Ihjäl, 

mård. S12 Ihjäl, mink, S14 Trapper, 

mink 180. S16 Gävleborgsfällan, 

mård (trampgillen). S17 

Gävleborgsfällan, mink 

(trampgillen). S19 Stockfällan, S20 

Le-Ho-fällan. S30 Sidensjöfällan. 

S31 Lazzefällan, mård, 

(betesgillen). S33 Hasselafällan 

M/Larsson. S34 Slagfälla M/KJ. 

S35 Selåfällan. S37 

Gävleborgsfällan, mink M/Sösdala. 

S42 Gävleborgsfällan M/Sidensjö. 

S43 Vålsjöfällan. S49 Mangsfällan 

Raccoon No data available. No data 

available. 

Belisle Super X 160, Belisle Super 

X 160, Belisle Super X 220, Belisle 

Classic 220, BMI 160 Body 

Gripper, BMI 220 Body Gripper, 

BMI 280 Body Gripper, BMI 280 

Magnum Body Gripper, Bridger 

160, Bridger 220, Duke 160, Duke 

220,  LDL C160,  LDL C220, LDL 

C220 Magnum, LDL C280 

Magnum,  Rudy 160, Rudy 160 

plus, Rudy 220, Sauvageau 2001-6, 

Sauvageau 2001-7, Sauvageau 

2001-8, Species-Specific 220 

Dislocator Half Magnum, 

Woodstream Oneida Victor 
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Conibear 110, Woodstream Oneida 

Victor Conibear 120 

Raccoon 

Dog 

No data available. No data 

available. 

No data available. 

 

Badger No data available. No data 

available 

No data available. 

(In practice restraining traps are 

used for this species) 

Ermine DOC 250 meets 

lower TIU limit but 

as this trap was 

being tested to the 

NAWAC criteria 

there are no data on 

the upper TIU limit. 

 

No data available 

Table 4.5: Current traps that meet the Improved Standards for the species of 

major interest to the EU. 

 

 

 

 

 

4.7 Testing of a trap to the Improved Standards for use to kill raccoon dogs. 

 

Raccoon dogs are an invasive species in all of Europe and can be legally caught in 

killing traps in several Member States. In particular, they are increasing in numbers at 

an alarming rate in Sweden and Finland. Raccoon dogs are having a devastating effect 

on endemic populations of environmentally important species, especially ground 

nesting birds, and methods for controlling them are essential to preserve the habitats 

in Sweden and Finland. Raccoon dogs are not found within continental America or 

Australasia and no traps have been tested for this species. The testing of killing traps 

for this species was therefore identified as an objective of the project. A meeting was 

held in Helsinki, Finland, to discuss trials of killing traps for raccoon dogs. Attendees 

at the meeting were the consortium members Mr Tommy Svenson and Dr Janet 

Talling, Dr Christian Krogell (the Deputy Director-General for the Ministry of 

Agriculture and Forestry, Finland), Mr Kai Pelkonen (Senior Veterinary Officer, 

Ministry of Agriculture and Forestry, Finland) and Mr Ilkka Ala-Ajos (Field Manager, 

Hunters' Central Organization, Finland). At this meeting it was reported that over 

90,000 raccoon dogs are captured each year, and that around 99% of these are caught 

in cage traps. Hunters do not like to use killing traps because several of their small 
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hunting dogs have been killed in such traps. Emails were then sent to representatives 

from Poland, Estonia, Latvia, Germany, and Lithuania (i.e. the only other Member 

States where it is believed that significant numbers of raccoon dogs are controlled) to 

see to what extent killing traps are used for raccoon dogs in these countries. The 

replies from all these countries confirmed that cage traps rather than killing traps are 

used, but also that raccoon dogs are mostly hunted with dogs and then shot. As the 

evidence from Member States confirmed that killing traps are rarely used to control 

raccoon dogs, it was decided that there was no urgent need to test killing traps for this 

species to the Improved Standards. 

 

4.8 Financial implications of implementing the Improved Standards 

 

The financial implications of implementing the Improved Standards are also affected 

by the testing methodology used (see Chapter 7), the adoption of best management 

guides (Chapter 8) and the legislation used. The financial implications will therefore 

be outlined in Chapter 10. 

 

 

4.9 Improving trap design to enhance the welfare of animals caught in killing 

traps. 

 

Chapter 8 discusses how the welfare of animals in traps can be greatly improved by 

ensuring Best Practice in how a trap is used and set; here how changes in the design of 

the trap itself can help are briefly considered. In general, increasing the impact and 

clamping forces of a spring trap is likely to decrease the TIU in the trapped animal, 

but the increase in power may also result in increased risk for the user. Improving 

strike precision by avoiding hits on the back and targeting the neck and skull can 

reduce the impact force required to produce a short TIU (e.g. Nutman et al. 1998, 

Warburton et al. 2002). Alternatively the single strike bar can be replaced by a mesh 

of strike bars thereby greatly increasing the chances of a neck strike, as in the traps 

developed by the New Zealand Department of Conservation. Offsetting the jaws of 

rotating-jaw traps may also enhance performance without increasing power (e.g. Zelin 

et al. 1983). For many species a trap designed to stop the blood supply to the brain 

will result in a shorter TIU than will a trap designed to suffocate an animal by 
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clamping its torso (e.g. Proulx & Barrett 1991, Philips 1996); the Nooski trap is a 

novel design that creates a short TIU in small rodents through the use of a constricting 

rubber ring around the neck. 

 

A promising future development for the improvement of trap design is the 

development by the Fur Institute of Canada of a Trap Optimisation Program. Species-

specific computer models have been developed that, using various physical 

parameters of traps, can accurately predict whether a particular type of trap will meet 

the AIHTS standards (Hiltz & Roy 2000; see 7.3). A type of sensitivity analysis of the 

model parameters enables the most important features of the traps with respect to the 

TIU of the trapped animal to be identified. It is then possible to examine possible 

ways to enhance these parameters. 

 

4.10 Conclusions 

 

The use of the word humane in the context of trap testing is not helpful because of the 

diverse ways in which it has been interpreted. Rather it is more productive to focus 

solely on the welfare of an animal caught in the killing trap. As an unconscious 

animal can not feel pain or distress the time to irreversible unconsciousness (TIU) is 

the major indicator of the welfare of an animal in a killing trap; particularly since 

there are currently no reliable ways to assess the degree of suffering such an animal 

experiences prior to death. The Improved Standards for killing traps are, therefore, 

based upon differences in TIU scores. 

 

Of the three trap standards considered (i.e. a draft ISO standard, the AIHTS, and the 

NAWAC Guideline) the AIHTS is the least satisfactory. The TIU limit of 300 

seconds specified by the AIHTS for most species is longer than the limits required by 

the other two standards. The AIHTS specifies only the minimum number of animals 

to be used in the trap assessment and therefore, unlike the other two standards where 

there is a 90% confidence the trap has passed the criteria, it becomes stricter the more 

animals are tested. The AIHTS does not, like the draft ISO standard, incorporate 

stopping rules that minimise the number of animals used in trap testing by stopping 

the trial as soon as the probability of a successful outcome becomes too low. Also the 

AIHTS does not, like the NAWAC Guideline, have upper TIU limits that help prevent 
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the situation whereby a trap could meet the AIHTS standards despite up to 20% of the 

animals tested having TIU scores well above 300 seconds. The proposed Improved 

Standards aim to rectify these drawbacks. 

 

The Improved Standards classify killing traps into one of three Welfare Categories. 

Traps in Welfare Category A, the highest Welfare Category, must (at 90% 

confidence) produce a TIU not exceeding 30 seconds for at least 80% of trapped 

animals. Traps in Welfare Category B, the intermediate Welfare Category, must (at 

90% confidence) produce a TIU not exceeding 180 seconds for at least 80% trapped 

animals. Traps in Welfare Category C, the lowest Welfare Category, must meet the 

current AIHTS standard for most species (i.e. they produce a TIU not exceeding 300 

seconds for at least 80% of a minimum of 12 animals tested). In addition to the 

criteria that 80% of trapped animals must have a TIU below the specified limit for the 

particular Welfare Category, it is proposed that for Welfare Categories A and B there 

should also be a higher TIU limit that must not (at 90% confidence) be exceeded by at 

least 90% of trapped animals. The upper TIU limit for Welfare Category A is 180 

seconds, and the upper limit for Welfare Category B is 300 seconds. Welfare 

Category C has no upper TIU limit so that traps that have already been tested and 

approved under the AIHTS would automatically be approved as Welfare Category C 

of the improved standards.  

 

All the traps that currently meet the AIHTS would also meet the Welfare Category C 

requirements of the Improved Standards, and it is envisaged that if these proposals 

were adopted there may not be any immediate change in trap use within the EU 

without additional incentives or a legislative/administrative framework. However, in 

order to encourage the rapid development of better traps there is in the Improved 

Standard the presumption that where traps of different Welfare Categories are 

available for a given species only the traps of the highest available Welfare Category 

will be approved. This could be reinforced, for example by additional regional or 

national incentives or legislative/administrative frameworks.  

 

 

It is concluded that drowning traps should be subjected to the same TIU limits as 

other killing traps. However, a major problem (particularly as regards semi-aquatic 
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mammals like muskrats) lies in deciding at what point the clock should start when 

recording the TIU of an animal in a drowning trap. Distress is unlikely to occur 

immediately after entry into the drowning trap because mammals, and particularly 

semi-aquatic mammals, can routinely spend some time underwater without 

experiencing distress or pain. For an animal in a drowning trap distress, and possibly 

pain, is more likely to start when the animal first attempts to, and thereby finds that it 

is unable to, come to the surface to breathe. Theoretically the clock should start then, 

and experiments designed to determine objectively this point for muskrats are 

described in Chapter 5.  
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5 The time of onset and duration of distress prior to death 

in muskrats caught in cage-type drowning traps. 

 

This chapter describes research that was carried out to try and 

determine the onset and length of distress in muskrats caught in cage-

type drowning traps. The initial study, looking at the behaviour and 

physiology of captured muskrats, found little evidence of distress prior 

to unconsciousness apart from the onset of a behaviour that involved 

biting the mesh of the underwater cage. A second study found that 

being held in the underwater cage for 120 seconds after the onset of 

this biting behaviour did not result in subsequent avoidance of the 

drowning trap; indicating that this experience was not sufficiently 

stressful to result in aversion learning. If the time to irreversible 

unconsciousness (TIU) for muskrats killed in drowning traps is 

conservatively measured from the point of the onset of biting plus 120 

seconds then it is less than 300 seconds; thereby meeting the TIU limit 

within both the AIHTS and Welfare Category C of the Improved 

Standards. However, there is still a need to develop alternative multi-

capture muskrat traps that can meet the requirements of the higher 

Welfare Categories of the Improved Standards. 

  

Summary 

 

The aims of this chapter are  

a) to investigate whether the onset of distress in muskrats caught in a 

drowning trap can be objectively identified using behavioural and 

physiological responses.  

b) to determine if being held in a drowning trap causes avoidance learning in 

muskrats. 
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c) to determine, using the information from the experimental studies, 

whether drowning traps meet the TIU limits contained within the AIHTS 

and the Welfare Categories of the Improved Standards for killing traps.  

 

a) Behaviour and physiological parameters to identify onset of distress in 

muskrats caught in drowning traps. Trials were carried out with wild-caught 

muskrats held in semi-natural experimental pens containing ponds. The animals 

voluntarily entered drowning traps placed on the ponds. Behaviour was recorded 

using underwater cameras, EEG and ECG were recorded via surgically-implanted 

biotelemetry transmitters, and serum corticosterone levels were measured after death. 

As some habituation to the experimental setup may have occurred whilst baseline 

levels of these parameters were being taken for the implanted animals, additional 

trials were conducted with naïve animals that had not been previously exposed to the 

test procedure.  

 

The mean time to unconsciousness after the muskrats had entered the underwater cage 

of the drowning trap was 448 seconds for the implanted animals and 361 seconds for 

naïve animals. After means of 61 and 76 seconds (for implanted and naïve animals 

respectively) the muskrats started biting the wire mesh of the cage. Heart rate 

decreased from a mean of 258 bpm at 60 seconds before entering the underwater cage 

of the drowning trap to 56 bpm for the period between entering the water and 

unconsciousness. Serum corticosterone concentration in post mortem blood samples 

taken from the heart of the drowned muskrats was found to be eight times higher than 

the basal serum corticosterone concentration. During the period from the onset of 

biting the mesh of the underwater cage to unconsciousness, the rate of swimming did 

not increase but the rate of biting increased markedly after 150 seconds.  

 

b) Aversion to the drowning trap. A learning paradigm was used to determine 

whether any aversion to the drowning trap resulted from the muskrats being held in 

the underwater cage for varying periods before being released. Once each muskrat had 

voluntarily entered its homebox the homebox was placed into the top of the drowning 

trap. The only exit from the top of the drowning trap was the hole into the underwater 

cage. The latencies to enter the water on subsequent trials were used as an indication 

of the degree of aversion caused by previous periods of restraint in the underwater 
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cage. No aversion to re-entering the trap was found in muskrats that had been kept 

underwater until the onset of biting behaviour, nor in animals that had been kept 

underwater for 120 seconds after the onset of the biting behaviour. These results 

suggest that 120 seconds after the onset of biting may be taken as a conservative 

indicator of the onset of distress.  

 

c) Do the drowning traps meet the standards of the AIHTS and Welfare 

Category C of the Improved Standards? If the results found in the two studies are 

accepted then the period between onset of distress and irreversible unconsciousness 

for muskrats in the drowning trap is within the 300 seconds limit specified in the 

AIHTS and Welfare Category C of the Improved Standards. Nevertheless it is 

important to develop new muskrat traps that can meet the criteria of Welfare 

Categories A and B of the Improved Standards. 
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5.1  Introduction 

 

Muskrats are the most commonly trapped European species of those included in the 

AIHTS. The choice of trap used to control them is very dependent on the 

environment, time of the year, size and age of the animals (e.g. subadults can pass 

through Conibear killing traps without being trapped). However, the vast majority of 

muskrat control in the EU is dependent on multi-capture, cage-type drowning traps 

(e.g. 80% of muskrats caught in Germany) and the absence of these traps would 

have severe implications for the effectiveness of muskrat trapping, particularly in 

coastal areas of the EU. Members of the Dutch, Belgian (Flanders) and German 

(Lower Saxony) muskrat control organisations argue that an abandonment of 

drowning traps would reduce trapping efficiency of muskrats to one fourth. Once a 

low density of muskrats has been achieved it is thought that the population could 

then be kept at this level using alternative forms of trapping; however decreasing the 

population to such a level is believed to be impossible without utilising drowning 

traps. It is also thought that an increased use of killing traps on land would increase 

the number of non-target captures. In areas where it is inappropriate to trap on land 

(e. g. in nature reserves due to non-target hazards) there is currently no economically 

viable alternative to drowning traps. 

 

Due to the importance of the drowning trap for muskrat control within the EU it is 

important to investigate the welfare of muskrats captured in such traps. Muskrats can 

have dive times as long as 12-17 minutes (Mohr 1954, Errington 1963), and therefore 

drowning traps are unlikely to meet the AIHTS TIU threshold of 300 seconds if this 

interval is measured from the time the animal first enters the underwater cage of the 

drowning trap. However, as muskrats are semi-aquatic mammals and have a 

physiology adapted to this way of life, distress is unlikely to begin as soon as the 

animal enters the underwater cage (see 4.4). The TIU should, therefore, not be 

measured from when the animal first enters the underwater cage but rather from when 

the animal begins to experience distress, perhaps after finding it cannot surface to 

breathe. The onset of distress may also depend upon how the animal reacts to restraint 

under water. Gersdorf (1971) observed two different coping-strategies in muskrats 

drowned in laboratory trials; some animals struggled and died within 5 minutes, 
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whilst others remained still and stayed alive for far longer. It is possible that muskrats 

show the so-called ñshallow-water-black-outò (Modell et al.1999) that is thought to 

result in the animal losing consciousness and drowning very calmly with relatively 

little suffering.  

 

The experiments described in this chapter were carried out to try to determine the 

point of onset of distress in muskrats caught in a drowning trap, and to see whether 

such traps meet the criteria of the AIHTS or Welfare Category C of the Improved 

Standards.  

 

5.2 Experiment 1 ï Physiological and behavioural responses to capture in a 

drowning trap. 

 

The aim of this experiment was to use the behavioural and physiological changes 

shown by muskrats in a drowning trap to determine objectively the onset of distress in 

order that an assessment of the drowning trap could be made using the TIU thresholds 

specified within the Improved Standards for killing traps (see 4.5).  

 

 

5.2.1 Methods 

 

Animals. The muskrats used in the study were caught by professional muskrat 

trappers in Lower Saxony using floating or land-based cage/box traps. They were then 

transferred to the Julius Kühn-Institut in Münster, and prior to testing were housed 

individually in outdoor ´housing pens´ (approx. 1m x 2m). Each pen contained a 

straw-filled, wooden ´house´ (the home box) and a small water tank that allowed the 

muskrat to bathe. The animals were provided with grass, carrots and apples to eat. A 

total of 15 male muskrats were used; weight range 860 to 990 g. Seven muskrats were 

implanted with biotelemetry transmitters. As the gathering of baseline readings from 

these animals meant that they had to be exposed to the unactivated drowning trap 

prior to the drowning trial (i.e. they were therefore to some extent habituated to the 

trap prior to the drowning trial) the procedure was repeated with a further eight 

animals that were not implanted with transmitters and that did not have to be exposed 

to the trap prior to the drowning trial.  
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Test pens. The test pens were constructed around a large pond (Figure 5.1) and were 

separated from each other by a 1 m high wire mesh fence (mesh size: 4cm x 4cm). 

The animals dug burrows for themselves in the banks and the pens allowed them to 

show most of their normal behaviour.  

 

Figure 5.1: One of three test pens constructed around the pond and separated by 

wire mesh fences (1 m height, mesh size 4 x 4 cm). 

 

Drowning trap. The drowning trap had two parts, a floating cage with an entrance 

above water, and an underwater cage (Figure 5.2). The floating cage was baited with 

carrots or apples and the muskrat was able to enter it via two doors. After entering the 

floating cage the only way out was to descend into the underwater cage. The 

underwater cage had three doors that could be opened and closed remotely. Two 

receivers for the EEG and ECG signals from the implanted transmitters were housed 

in waterproof boxes on the floating platform. The muskratôs behaviour was recorded 

using four cameras (waterproof 1/3ò CCD-camera, s/w, 600 TVL, Sony); one placed  

at each corner of the underwater cage. Synchronous recording of all four cameras was 

achieved by using the software ñMulticam Surveillance System 8.11ò. 



 

96 

 

96  

 

Figure 5.2: Experimental drowning trap 

 

EEG and ECG. Seven muskrats were implanted with Data Science International 

(DSI) transmitters (Dataquest
TM

 models TL10M3-F50-EET, TL10M2-F50-EE, 

TL11M2-F40-EET) that were configured to record EEG and ECG. The signals 

received were processed and analysed using DSI software (Dataquest
TM

 A.R.T. TM 

3.0, DSI
TM

 and DSI
TM

 Ponemah ECG Analysis Software). After implantation the 

muskrats were returned to their housing pens for 2-3 days for recovery. When the 

implantation scars had closed the animals were then transferred to the test pens. 

 

Blood samples. Blood samples were taken while the muskrats were acclimatizing to 

the test pens and when the dead muskrats were retrieved from the water after the 

drowning trials. While the muskrats were in the test pens they were caught in 

restraining traps and then immediately constrained in wire mesh cones in order to take 

a blood sample. Pilot studies were undertaken to ensure that blood samples could be 

taken quickly enough to prevent any corticosteroid response due to the collection 

procedure contaminating the samples. To collect the blood the end of the tail was 

carefully pulled through the wire mesh, a cream (Finalgon extra-stark, Dr. Karl 

Thomas GmbH, D ï Biberach) that increased blood circulation was rubbed onto the 

4 Video cameras 

2 Receivers 

Underwater cage 

Entrance 

floating cage 
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tail skin, and then blood was quickly collected from the tail vein using coagulation-

inhibiting micro-pipettes (Waldeck GmbH & co KG, D-Muenster) and transferred 

into Eppendorf-tubes. The samples were centrifuged at room temperature; first for 30 

minutes at 3.000 rpm and then the supernatant was transferred to a fresh tube and 

centrifuged for 5 minutes at 13.000 rpm. This last step was repeated until no red or 

whitish pellet was visible. The serum was then frozen at -20°C until analysis. The 

corticosterone concentration was determined using a corticosterone 

Enzymeimmunoassay (Enzymeimmunoassay for the quantitative determination of 

corticosterone in mouse and rat serum or plasma, Immunodiagnosticsystems (IDS)). 

 

Procedure. After the muskrats had recovered from the surgery, they were placed in 

the test pens for a minimum of two weeks before any trials were undertaken. The 

baited drowning trap was placed in the pond within the muskratôs pen on the day of 

the trial. Muskrats are curious animals and they tended to enter the trap relatively 

quickly. For the muskrats that had been implanted with the transmitters, EEG and 

ECG reference values were collected in the inactivated drowning trap (i.e. the doors 

of the underwater cage were open). Although the muskrats could swim out of the 

inactivated drowning trap they had to find an open door and this kept them 

underwater for sufficient time to obtain baseline data. As a result, at the time of the 

actual drowning trial these animals had had prior experience of the trap, which 

obviously would not happen in the wild. To ensure that any results obtained were 

relevant to muskrats captured in the wild, the experiment was repeated with a second 

group of animals that had had no prior experience of the trap. 

 

All the trials were remotely observed by the experimenters; with only one animal 

being tested at any one time. Thirty minutes after the muskrat was observed to be 

motionless it was taken out of the water and death was confirmed. Water temperature 

was then measured and a blood sample was taken. Post mortems were carried out on 

all animals by a forensic pathologist. 

 

Behavioural analysis. The video recordings were used to analyse the behaviour 

shown from the time when the muskrat first put its head into the water until it had 

been motionless for 30 minutes. The behavioural repertoire of the muskrat in the 

underwater cage was severely limited; only four behaviours were observed, 
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Swimming, Biting, Motionless and Tremor (see below). Duration and frequency were 

recorded for the behaviours Biting and Motionless. The rate of Swimming, and the 

events Descent and Tremor were also recorded. The various behaviours were defined 

as follows: 

Biting: The animal quickly moves its head and its mouth encloses the wire 

mesh of the cage. This behavioural pattern ends when Biting stops for more 

than one second or another behavioural pattern is shown.  

Motionless: The animal stops moving the head, body or limbs for longer than 

one second. As soon as any movements occur Motionless ends. 

Rate of Swimming: The underwater cage was divided into four equal sized 

areas using a guide pattern superimposed on the monitor during analysis. 

Every time the animalsô body crossed a line separating two areas Swimming 

was recorded.  

Descent: The first time the animal puts its head in the water and descends into 

the underwater cage.  

Tremor: The time at which the animalôs body becomes uncoordinated and 

shakes irregularly. 

 

5.2.1 Results 

Data were obtained from trials with all 15 muskrats. Where differences were found 

between ónaµveô animals (i.e. those with no prior experience of the drowning trap) and 

óexperiencedô animals (i.e. those that had experienced the drowning trap when 

baseline physiological data were obtained) these have been highlighted.  

 

Identification of the onset of irreversible unconsciousness. A power analysis of the 

EEG traces indicated that they had been contaminated (possibly as a result of muscle 

movements and the inappropriate placement of the electrodes) and could not be used 

to identify the onset of the Delta waves that are indicators of unconsciousness. 

However, the EEG traces could still be used to indicate the onset of iso-electric brain 

death (i.e. a flat EEG trace). During each drowning trial there was a point prior to the 

onset of a flat trace when all of the animals showed a distinctive behaviour; namely 

Tremor, the uncoordinated movements of the whole body. These movements were 

observed from 10 seconds before iso-electric brain death to up to 66 seconds before 

iso-electric brain death. In other species it is thought that the animal is unconscious 
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when showing this behavioural response and examination of the EEG traces led an 

expert forensic pathologist (T. Fracasso pers. comm.) to conclude that the muskrats 

were unconscious when Tremor occurred (see Figure 5.3 and Table 5.1) (Tedeschi et 

al, 1977, Keil, 2003, Ponsold, 1967). It was therefore decided to use this behaviour as 

an indicator of the onset of unconsciousness. 

 

Figure 5.3 shows an example EEG trace (from muskrat 7). Mark c indicates the onset 

of  Tremor and d the onset of an isoelectric EEG trace (i.e. brain death). In this case 

an isoelectric trace began 15 seconds after Tremor was first observed.  

 

Figure 5.3: EEG of Muskrat 7: c=Tremor, d=onset of an isoelectric EEG trace 

 

  Time delay [s] 

Muskrat 1 46 

Muskrat 2 16 

Muskrat 3 38 

Muskrat 4 66 

Muskrat 5 10 

Muskrat 6 42 

Muskrat 7 15 

Mean 33 

Se 7.7 

 

Table 5.1: Time delay between the onset of Tremor and the onset of iso-electric 

EEG trace. 

 

Time from descent into the underwater cage to irreversible unconsciousness. The 

time from when the muskrats first entered the water until Tremor was observed 

ranged from a minimum of 271 seconds up to a maximum of 566 seconds (Table 5.2). 
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Experienced muskrats took significantly longer between Descent and Tremor than 

naïve animals (t-test, t= 2.14 p= 0.02) 

  

 

Trial number Experienced 

muskrats (s) 

Naïve muskrats 

(s) 

1 271 357 

2 423 494 

3 477 316 

4 566 362 

5 446 288 

6 514 332 

7 442 336 

8  408 

Mean 448.4286 361.625 

se 34.88543 22.65103 

 

Table 5.2: Time in seconds between Descent and Tremor for naïve and 

experienced muskrats.  

 

Time from Descent to Biting. After some time in the underwater cage all the 

muskrats displayed biting behaviour (N.B. this behaviour has been described as 

struggling in previous studies). The earliest that this occurred was 34 seconds after 

descent and the latest it was observed was 117 seconds after descent. There was no 

significant difference in the time that biting commenced between experienced and 

naïve muskrats (Table 5.3, t-test, t= 1.07, p=0.15) 

Trial number Experienced 

muskrats (s) 

Naïve muskrats 

(s) 

1 34 95 

2 93 84 

3 62 63 

4 71 112 

5 50 117 

6 79 39 

7 38 29 
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8  72 

Mean 61 76 

se 8 11 

Table 5.3: Time in seconds between Descent and the onset of Biting for naïve and 

experienced muskrats 

 

Heart rate. For all muskrats bradycardia was observed when they entered the water. 

The heart rate dropped from an average of 258 bpm during the 60 seconds prior to 

entering the water to 56 bpm measured in the water before the onset of Biting. There 

was no significant difference in these heart rate responses between the values obtained 

during the reference dives and the values during the drowning dives. There was no 

significant difference between the heart rate before and after Biting (paired t-test 

(Descent-Biting vs. Biting-Tremor), p=0.85). Figure 5.4 gives an example ECG trace 

(from muskrat 1) where each amplitude is a heart beat. 60 seconds before the animal 

dived into the underwater cage the heart beat was 242 bpm and it then reduced to 71 

bpm (Descent-Biting) and 59 bpm (Biting-Tremor) respectively. Table 5.4 shows the 

reduction in heartrate for the implanted animals after entering the underwater cage.  

 

Figure 5.4: Example of an ECG trace (from muskrat 1) illustrating the points of 

Descent and the onset of Biting 

 

 

 Heart rate (bpm) 

 Reference dives Drowning dives 

 60 s before 

Descent 

Under water 

swimming 

60 s before 

Descent 

Descent-

Biting 

Biting-

Tremor 

Muskrat 1 240 74 242 71 59 

Muskrat 2 298 72 211 46 50 

Muskrat 3 266 56 261 42 52 

Muskrat 4 219 47 251 40 54 

Muskrat 5 265 57 246 65 55 

Muskrat 6 330 58 293 68 52 

Muskrat 7 310 56 305 61 65 

Mean 275 60 258 56 55 

se 14 3 12 5 2 

Descent Biting 
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Table 5.4: Heart rate (bpm) recorded at 60 seconds before Descent, and the mean 

heartrate for the periods Descent to Biting, and Biting to Tremor. 

 

Time from biting to irreversible unconsciousness. Biting may indicate the onset of 

distress and therefore the time taken from the onset of Biting to irreversible 

unconsciousness (as indicated by Tremor) was calculated to allow comparisons to be 

made with the TIU threshold of the AIHTS and of a Welfare Category C killing trap 

of the Improved Standards for killing traps (see 4.5). The time from when the 

muskrats first showed Biting until the first Tremor ranged from a minimum of 171 

seconds up to a maximum of 495 seconds. Table 5.5 shows that this duration was over 

100 seconds shorter in naïve animals compared to experienced animals (t-test, 

p=0.02). 

 

Trial number Experienced 

muskrats (s) 

Naïve muskrats 

(s) 

1 237 262 

2 330 410 

3 415 253 

4 495 250 

5 396 171 

6 435 293 

7 404 307 

8  336 

mean 387 285 

se 31 24 

 

Table 5.5: Time from Biting to Tremor for all muskrats  

 

Corticosterone analysis. For both naïve and experienced muskrats the basal serum 

corticosterone concentration taken from the tail of an animal in a cage trap did not 

significantly differ from the values taken from the tail of a drowned animal in the 

drowning trap (paired t-test: experienced p=0.99; naive p=0.52). However, these 

samples were contaminated with lymph, and therefore in the second experiment blood 

was taken from the hearts of the drowned animals. 
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Analysis of activity. To investigate whether muskrats showed an active or passive 

response to containment in the drowning trap, the percentage time spent Motionless 

and the Swimming activity scores of the muskrats were examined in relation to the 

TIU scores (see Table 5.6). There were no significant correlations between the time 

spent Motionless or the activity scores and the TIU scores. 

 

 

 

 
 

Table 5.6: The time spent Motionless and the rate of Swimming activity in 

relation to the TIU score for each muskrat. 

 

The rate of Swimming prior to Biting was determined and compared for each 30 

second interval after Biting had commenced up until the onset of Tremor. The results 

(see Figure 5.5) suggest that Swimming activity does not increase after Biting has 

started, although of course to some extent Swimming and Biting are mutually 

exclusive.  

 

  Motionless (s) Motionless (%) Activity [fields] TIU (s) 

Muskrat 1 41 17.3 50 237 

Muskrat 2 0 0.0 135 330 

Muskrat 3 32 7.7 67 415 

Muskrat 4 34 6.9 185 495 

Muskrat 5 0 0.0 133 396 

Muskrat 6 57 13.1 122 435 

Muskrat 7 6 1.5 97 404 

Muskrat 8 26 9.9 107 262 

Muskrat 9 2 0.5 174 410 

Muskrat 10 25 9.9 110 253 

Muskrat 11 0 0.0 144 250 

Muskrat 12 0 0.0 99 171 

Muskrat 13 7 2.4 71 293 

Muskrat 15 11 3.3 125 336 
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Figure 5.5: Swimming activity measured every 30 s after Biting had started 

compared to Swimming activity before the start of Biting. 

 

 

 

Biting behaviour. During the trials used to obtain baseline physiological data 

swimming was the only behaviour shown by the muskrats in the inactivated 

underwater cage. However, during the drowning trials all animals started biting the 

mesh of the cage. Once this behaviour had commenced it was observed until Tremor 

occurred. The amount of Biting varied greatly between muskrats. One muskrat only 

displayed 5 bouts of Biting over a 210 seconds period, whereas another muskrat 

performed 155 bouts over 390 seconds. The mean amount of Biting appeared to be 

relatively constant from the onset until approximately 150 seconds later at which 

point it increased (Figure 5.6). This higher level of Biting continued for many 

seconds. When the proportion of time from onset of Biting to Tremor was analysed, it 

was found that the muskrats spent a mean of 22% (SE=4%) of their time Biting. 
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Figure 5.6: Mean (+/- SE) of bites observed in each 30 seconds period until 

Tremor for each muskrat. 

 

 

 

 

 

 

 

Influencing factors. No significant correlations were found between either the body 

weight of the animal or the water temperature and the times between Descent and 

Tremor and Biting and Tremor (see Table 5.7). 

 

 Descent to Tremor Biting to Tremor 

 Experienced Naïve Experienced Naïve 

Body weight -0.76 -0.43 0.68 -0.39 

Water temperature -0.55 -0.33 -0.65 -0.07 

Table 5.7: Pearson Product Moment Correlation Coefficients for the 

relationships between body weight and water temperature ,and the TIU. 
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Post mortem. Table 5.8 gives the results of the post mortem examinations. There was 

a large degree of variation between animals in the conditions found at the anatomical 

sites examined. 
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Table 5.8 Findings of the post mortem examinations and of the behavioural analyses.  

Fields highlighted in grey are from the naive muskrats.  

 Brain structure 
Lung 

emphysema 

Lung 

congestion 
Lung edema Foam 

Descent- 

Tremor [s] 

Biting- 

Tremor [s] 
Motionless [s] 

Activity 

[fields] 

Muskrat 1 light edema severe acute severe severe abundant 271 237 41 50 

Muskrat 2 Normal light acute severe moderate, foamy abundant 423 330 0 135 

Muskrat 3 light edema severe acute moderate moderate abundant 477 415 32 67 

Muskrat 4 light edema severe acute light severe no 566 495 34 185 

Muskrat 5 light edema light acute moderate severe no 446 396 0 133 

Muskrat 6 Normal Moderate acute severe severe few 514 435 57 122 

Muskrat 7 light edema light acute light moderate, foamy no 442 404 6 97 

Muskrat 8 light edema light acute light moderate, foamy no 357 262 26 107 

Muskrat 9 Normal light acute light moderate no 494 410 2 174 

Muskrat 10 moderate edema light acute light light foamy few 316 253 25 110 

Muskrat 11 - - - - - 362 250 0 144 

Muskrat 12 Normal Moderate acute no light no 288 171 0 99 

Muskrat 13 Normal Moderate acute no modest no 332 293 7 71 

Muskrat 14 Normal severe acute no no no 336 307 (bad view) 156 

Muskrat 15 Normal Moderate acute no modest no 408 336 11 125 
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5.3 Experiment 2- The degree of aversion learning generated by capture in a 

drowning trap. 

 

The level of aversion shown by an animal to a particular set of circumstances can be 

used as an indication of the amount of distress the animal had previously experienced 

in the same situation. The level of aversion can be measured using behavioural 

techniques; for example, experimental designs measuring the latency to complete a 

runway task and the latency to exit a start box have both been used to assess aversion 

to various farm animal management procedures (Abeysinge et al. 2000, Grigor et al. 

1996). In addition, similar designs have been utilised to assess the aversiveness of 

carbon dioxide stunning in pigs and rats (Raj and Gregory 1996, Niel & Weary, 

2008). In this experiment an aversion-learning paradigm was used to try to determine 

when distress first occurs for a muskrat caught in a drowning trap; again with the aim 

of deciding when the clock should start for the purposes of measuring the TIU. 

 

5.3.1 Methods 

 

Animals. A total of eight muskrats were used for this study. The muskrats were 

obtained from the same source as previously and housed in the same outdoor test 

pens. 

 

Drowning trap design.  An experimental drowning trap was constructed that 

combined a home box (i.e. a wooden box in which the muskrat sheltered) and a 

drowning trap. The home box was placed on land, but after a muskrat had entered it 

the box could be carried to and fixed onto the drowning trap. The drowning trap 

consisted of an above water enclosed area (the top platform) and an underwater cage. 

After the home box containing the muskrat had been attached to the top platform the 

only way the muskrat could leave the platform was by diving into the underwater 

cage. The exit from the home box and the walls of the underwater cage could be 

opened remotely (see Figure 5.7). Six cameras (waterproof 1/3ò CCD-camera, s/w, 

600 TVL, Sony) were used to record and observe the behaviour of the muskrats in the 

home box, the top platform and the underwater cage. 
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Procedure. Each muskrat was fed daily in the home box on land for two weeks, by 

which time the animal regularly entered the box. Due to growth of vegetation in their 

pens two muskrats (nos 6 & 8) did not consistently enter their home boxes. On the day 

of the trial, the home box containing the muskrat was placed next to the top platform 

of the drowning trap with the exit door adjacent to this platform. Once the disturbed 

water of the pond had cleared, the exit from the home box was opened remotely 

(Figure 5.8). A small piece of carrot was placed on the top platform to encourage the 

muskrat to exit the home box. If a muskrat had stayed on the top platform for longer 

than two hours without diving into the water the test would have been stopped, but 

this never happened. 

 

An aversion trial consisted of three tests carried out over three consecutive days. For 

the first test the muskrat was contained in the underwater cage until Biting was 

observed, at which point the doors of the underwater cage were immediately opened. 

For the second test the muskrat was contained in the underwater cage until 120 

seconds had elapsed after Biting was first observed. For the third test the muskrats 

were not released from the underwater cage (see Table 5.9). For muskrats 6 and 8, due 

to them not consistently entering the home box, there was a 3 and 1 day break 

between tests 2 and 3, respectively. Blood samples for analysis of corticosteroid were 

taken from the heart after death, rather than from the tail vein as in the earlier 

experiment.  

 

 

1st test 2nd test 3rd test 

Home box Ÿ Top 

platform Ÿ Underwater 

cage Ÿ exit opens at 

Biting 

Home box Ÿ Top 

platform Ÿ Underwater 

cage Ÿ exit opens 120 

seconds after Biting 

Home box Ÿ Top 

platform Ÿ Underwater 

cage 

Latencies represent 

naïve, base line values  
Latencies represent 

aversion to being held in 

cage until Biting 

Latencies represent 

aversion to being held in 

cage until Biting plus 120  

seconds 

Table 5.9: Summary of procedure 
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Figure 5.7: Detail view of exit door between home box and top platform 

 

Behavioural parameters. The behaviour of the muskrats in the underwater cage was 

analysed using the behavioural categories described previously. In addition, a detailed 

analysis of the muskratsô behaviour in the home box and on the top platform was 

carried out. The recorded behavioural patterns were later assigned to functional 

categories for further analysis. All the described behavioural patterns ended when the 

behaviour stopped for more than one second or another pattern was observed. 

Food intake: The animal shows chewing movements with its jaws and 

swallows the carrots and / or the animal holds the carrots in its front paws.  

 

Grooming: Front or back paws contact body or head with fast movements. The 

head moves towards the body, the mouth touches the body.  

 

Exploratory behaviour: 

Rear: The animal stands on its hind legs. The snout is oriented upwards. 

Sniff: Nose is in contact with the wall, the ground or is moved into the air. 

Sniff entry: Nose is in contact with the entry door of the homebox, 

Exit door from home 

box to top platform 

Locking 

(moved remotely with 

electromagnet) 
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Sniff exit: Nose is in contact with the exit door between the homebox and the 

top platform. The muskrat can either be in the home box or on the top 

platform.  

Sniff descent gate: Nose is moved towards the descent gate of the top platform 

and the head may dunk into the water surface for a few seconds and is then 

withdrawn. Front paws stay on the top platform. 

 

Locomotion: 

Movement: The animalôs body moves from one point to another. 

Motionlessness: The animalôs body stays at one position.  

 

Escape attempt 

Nudging entry: Animal pushes its snout against the entry door of the home 

box.  

Nudging exit: Animal pushes its snout against the exit door between home box 

and top platform.  

Biting entry:  The mouth and the teeth enclose mesh wire or the metal border 

of the entry door.  

Biting exit:  The mouth and the teeth enclose mesh wire or the metal border of 

the exit door.  

 

 

Blood samples. Two minutes after Tremor had been observed on the third day of the 

aversion trials, the muskrats were retrieved from the drowning cage and transferred to 

the laboratory. Blood samples were taken from the heart, 5, 10 and 30 minutes after 

death to investigate whether degradation processes influenced the concentration of 

corticosterone. The blood was taken using cannulas and single-use-injections and 

transferred into Eppendorf-tubes. The samples were centrifuged and stored as 

described previously.  

 

5.3.2 Results 

 



 

112 

 

112  

Latency to exit the home box. The time from when the home box was placed onto 

the top platform until the exit door was opened could not be standardised because it 

was necessary to wait until the water in the pond had cleared before the test could 

begin. As the latency to exit the home box may have been influenced by this time, the 

latency to exit the home box was not used to assess aversion. 

 

Latency to dive into the underwater cage. The time taken for the muskrats to dive 

into the water when they were naïve varied from 5 seconds up to 1320 seconds (Table 

5.10).  A similar range in latencies were found after the muskrats had been contained 

in the drowning trap and no significant differences in latency were found after the 

potentially aversive event (i.e. near drowning) had been experienced (Kruskal-Wallis-

Test, n.s.).  

 

 Previous experience 

Muskrat   Naïve (s) 
Trapped until 

biting (s) 

Trapped until 

biting plus 120 s 

(s) 

1 1320 8 4 

2 25 28 1638 

3 5 4 3 

4 7 289 39 

5 53 841 23 

6 8 8 5 

7 449 11 138 

8 5 2 3 

Mean 234 149 232 

Se 164 105 202 

Table 5.10: Time taken (seconds) to dive into the water after exiting the home 

box onto the top platform. 

 

Latency Descent ï Biting. As the tests progressed the time between Descent and 

Biting decreased, such that the latency during test 3 was significantly lower than the 

previous two (Kruskal-Wallis-Test, P < 0.001, Figure 5.8).  
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Figure 5-8: Latency between Descent and onset of Biting. Values are given as 

means (bars) and single values (single dots). Matched data are connected with a 

straight l ine. Kruskal-Wallis-Test: p < 0,001. 

 

Latency Biting ï Tremor. Five of the muskrats drowned at the end of the third test 

were used to obtain blood samples for corticosteroid analysis. The time taken from 

when they first started Biting behaviour until Tremor was observed was measured 

(Table 5.11). The durations ranged from a minimum of 357 seconds and a maximum 

of 496 seconds, these were similar to the times recorded from the experienced animals 

in experiment one (Table 5.5).  
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Table 5.11: Latency between biting and tremor for muskrats drowned at end of 

aversion trials 

Swimming activity. The levels of swimming Activity pre- and post- the onset of 

Biting were compared. The time from Descent to onset of Biting was used as the 

standard duration over which swimming activity was calculated. Activity did not differ 

significantly with the day of trial or the muskrat (Anova, p= 0.196 and p= 0.573 

respectively). But Activity was significantly higher before than after the onset of first 

Biting (Anova, p= 0.027). This increase in Activity amounts to 7% on the second test 

of the trial and 32% on the third test; as in experiment 1, the decrease in swimming 

Activity after the onset in Biting may simply be due to the fact an increase in Biting 

reduces the time the muskrats have available for swimming. 

Figure 5-9: Swimming Activity in number of fields per second before (bef.) and after 

(aft.) the onset of Biting. After the first test the muskrats were released immediately 

after the onset of Biting. Values are given as means (bars) and single values (single dots). 

Matched data are connected with a straight line. Activity before Biting was significantly 

higher than Activity after Biting (Anova, p= 0.027), test number did not effect Activity 

(Anova, n.s.). 
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Behaviour on top platform. Exploration was the most frequent behaviour recorded 

(Figure 5.10). The proportion of time spent performing each behaviour did not vary as 

the trial progressed. 
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Figure 5-10:  Mean (+/-se) percentage of time on platform spent performing 

differ ent behavioural categories. 

 

 Blood samples. The corticosteroid concentrations measured in the muskrats after 

drowning were significantly higher than the basal serum corticosteroid concentrations. 

(Kruskal-Wallis-Test: p = 0.014, Figure 5-11). Delaying the time from death until the 

blood sample was taken had no significant effect upon the corticosteroid 

concentration (multiple comparison on ranks: p > 0.05).  
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Figure 5-11: Mean (+/-) serum corticosterone concentrations in muskrats after 

drowning compared with basal values. Significant differences are indicated by different 

letters (Kruskal -Wallis-Test: p = 0.014). 
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5.4 Discussion and Conclusions 

 

There was no evidence in the animals tested of the so-called ñpassiveò coping strategy 

where the animal caught in the drowning trap remains still and quietly looses 

unconsciousness prior to death; rather all the muskrats actively bit the mesh of the 

underwater cage. It is possible that previous observations of muskrats lying passively 

in the underwater cages of drowning traps may have been the result of animals 

responding to the presence of a human observer, whether the trapper or experimenter, 

with a freezing response. In the current experiments the animals were observed via 

underwater cameras and hence they did not see a human. 

 

In the wild, muskrats will experience a drowning trap only when they are being 

drowned. As demonstrated in experiment 1, prior experience of the drowning trap had 

a significant effect on the time taken to become unconscious. It is difficult to duplicate 

conditions in the wild in an experimental set-up; however, the trials carried out with 

the naïve muskrats did closely replicate the wild situation and therefore the results 

from these animals may be used in any assessment of the drowning trap against the 

Improved Standards for killing traps.  

 

In order to assess the drowning trap against the Improved Standards for killing traps it 

is necessary to know both the time of the onset of distress and the TIU. The 

experimental data indicate that the point of unconsciousness can be identified by the 

onset of Tremor. If the onset of distress is taken to begin immediately the muskrat 

dives into the underwater cage then the drowning trap does not meet the 300 seconds 

TIU requirement for the minimum welfare category, i.e. Welfare Category C, of the 

Improved Standards. However, as discussed above, the period of adverse welfare 

should rather be measured from the onset of distress to insensibility if the onset of 

distress can be objectively observed. 

 

The heart rates of the muskrats did not suggest that the animals were distressed prior 

to drowning because the heart rates remained relatively stable and low throughout the 

whole of the underwater period. However, the heart rates measured during the 

drowning trials were similar to, but lower than, those reported during escape dives in 

previous studies (MacArthur 1990). This indicates that the responses of muskrats to 
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distress when underwater may be very different to terrestrial mammals and therefore 

caution needs to be taken when extrapolating findings between these two situations. 

The corticosterone concentrations found after death in the second experiment were 

similar to those found previously when muskrats were restrained in cage traps on land 

(197 ng/ml) and also when they were confronted with an unknown male conspecific 

(213 ng/ml) (Inglis et al. 2001). Thus the level of corticosteroid measured at the end 

of drowning suggests that the animalôs distress was no more than that experienced 

during a normal social encounter. 

 

The onset of distress is likely to be indicated by a change in behaviour, and when 

muskrats were held in the underwater cage a new behaviour was observed; namely 

biting the mesh of the cage. In previous experimental studies of muskrats in drowning 

traps (Gilbert & Gofton, 1982) biting the mesh of the cage has been described as 

struggling behaviour. If the onset of biting behaviour is taken as the onset of distress 

then the drowning trap still does not meet either the AIHTS standard or that of the 

Welfare Category C of the Improved Standards for killing traps because three of the 

eight naïve animals tested in experiment 1 became unconscious after the TIU 

threshold of 300 seconds. 

 

A more detailed behavioural examination was made of the time from onset of Biting 

to Tremor. As the time in the underwater cage increases so should the motivating 

force for escaping the cage also increase (i.e. the increase in carbon dioxide or 

decrease in oxygen stimulating the response is also increasing) and, therefore, both 

the intensity of Biting behaviour (measured by rate and total duration) and Swimming 

activity should increase over time if indeed these measures are indicators of distress. 

The rate of Swimming during the period from onset of Biting to the onset of Tremor 

showed no such increase. The rate of Biting showed a large step-increase after 150 

seconds.  

 

During the first few minutes after the onset of Biting this behaviour may be related to 

normal escape behaviour, during which a relatively low level of distress might be 

experienced. A similar pattern has been observed in beaver captured in submarine 

traps; they show an initial low level of biting behaviour then become motionless for 

several minutes before resuming with a much higher rate of biting behaviour just 
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before becoming unconsciousness (M OôBrien, pers. comm.). When muskrats are 

foraging underwater they may at times become entangled in vegetation, and then 

biting at the vegetation could help free them and allow them to reach the surface. 

When muskrats are held in cage traps on land they also perform escape orientated 

behaviours, such as biting at the mesh of the cage (Inglis et al. 2001). Such biting was 

found to occur on average 80 times per hour, ranging from under 25 per hour to over 

200 per hour. This equates on average to once per 45 seconds. The rate of biting seen 

underwater is higher, perhaps indicating a stronger motivation to escape. It may be 

that the initial level of Biting shown by muskrats in the underwater cage involves a 

normal escape response to entanglement with little additional distress but that the 

subsequent increased level of Biting, that begins after approximately 150 seconds in 

the underwater cage, signals the onset of distress. If this is indeed the case and, 

therefore, the clock is started at this point for the purposes of measuring the TIU then 

the drowning trap would meet the standards of the AIHTS and of the Welfare 

Category C of the proposed Improved Standards. 

 

As the observations from the first experiment indicated that the onset of distress could 

either occur at the onset of Biting or approximately 150 seconds later, it was decided 

to conduct the second experiment and use the aversion-learning paradigm to assess 

how the muskrats themselves perceived these two time points during their time in the 

underwater cage. Aversion trials have been carried out with domestic species to 

determine the aversiveness of gaseous chemicals used in euthanasia (Raj and Gregory 

1995, Neil & Weary, 2007). In one trial gaseous stunning with carbon dioxide was 

compared to electric prodders (Jongman,et al. 2000). The results of this trial showed 

that pigs developed a strong aversion to the electric prodder but still tolerated 

exposure to the carbon dioxide. The authors speculated that the loss of consciousness 

after exposure to the carbon dioxide may have interfered with the learning process; 

although in a separate study it was found that pigs forgo water for 72 hours rather than 

re-enter a place where they had previously been stunned with carbon dioxide 

(Cantieni 1976). 

 

With wild animals it is more difficult to obtain a stable base line against which to 

assess any aversion than it is with domestic animals (e.g. rats, Neil & Weary 2008; 

chickens Abeysingha 2001). The presence of humans in the vicinity of the test 
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environment is known to influence the behaviour and the responses of muskrats. 

However, aversion trials have successfully been completed with red deer to compare 

management procedures and here the latency to leave the start box rather than the 

time taken to complete the raceway was used as an indicator of aversion (Grigor, et al. 

1998). 

 

The current experimental design hypothesised that if the muskrats found the drowning 

experience aversive then the time taken to dive into the drowning cage from the top 

platform should either increase with progressive tests or the animals should avoid the 

drowning cage altogether (in the experiment if the muskrat had not entered the water 

after 120 minutes the test would have been stopped). However, if they did not find the 

previous near-drowning experience very aversive then the time taken to enter the 

water would remain approximately the same, or decrease as neophobia to the trap 

decreased, as the trial progressed. 

 

Latency to onset of Biting in the underwater cage decreased as the trial progressed. 

This could indicate either that a) the muskrats became distressed remembering that 

they had been held underwater for longer than they would like to be, or b) they had 

learned that biting the cage bars resulted in the cage doors opening and their 

subsequent release. Which explanation is correct cannot be determined from the 

results. If the muskrats had been distressed by being held in the underwater cage it 

might be expected that they would not re-enter the water. This did not happen. It is 

unlikely that the muskrats were unable to remember or associate the underwater cage 

with what happened to them the previous day; the fact that the latency to onset of 

Biting decreased as the trial progressed indicates that they remembered something of 

what had happened previously. Mendl et al. (2001) have argued that the more 

distressing an event the more likely it is to be remembered. In trials where domestic 

pigs were exposed to carbon dioxide until they became unconscious in an area 

containing their only source of water they avoided that area for 72 hours (Cantieni, 

1976).  

 

The conclusion from the aversion trials is that the muskrats did not experience 

sufficient distress from being held underwater for up to 120 seconds after biting 

behaviour was first observed, to trigger an aversive response to the underwater cage. 
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If this point (i.e. 120 seconds after onset of Biting) is conservatively assumed to 

indicate the onset of distress and therefore the TIU is measured from there, then the 

TIU scores for all eight of the naïve muskrats are less than 300 seconds. On this basis 

the drowning trap meets the criteria of the AIHTS and Welfare Category C of the 

Improved Standards for killing traps. However, new muskrat traps that meet the 

requirements of the higher Welfare Categories needs to be developed. Moreover, the 

vast majority of the respondents to the internet survey did not support the use of 

drowning traps (see Table 3.7).  

 

The consortium members held meetings with staff of the muskrat control services in 

Belgium, The Netherlands and Germany to discuss the possible development of new 

muskrat traps. In addition to meeting high welfare standards, it was concluded that a 

new trap would need to be: 

a) capable of catching at least five muskrats, 

b) reliable and relatively easy to use 

c) not too heavy or cumbersome 

d) not too expensive 

e) made of materials that last in wet environments. 

 

Several ideas for new muskrat traps were discussed and some examples are briefly 

described here:  

a) A design in which muskrats swim into an underwater tunnel which then rises 

out of the water and becomes a box containing killing traps. A few prototypes 

had already been built and tested in the field. Although this design worked 

well, was relatively species-specific, and allowed a muskrat to escape 

unharmed if all the killing traps had previously been triggered, it was too 

cumbersome to be practical. 

b) A box maintained half-under and half-above the water level. The muskrats 

would enter the box via an underwater entrance and the space within the box 

above the water level would be filled with an inert gas or with carbon dioxide 

gas. It was thought that such a design would be practically very difficult to 

use, and also that there were some welfare problems associated  with carbon 

dioxide gas. 
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c) Existing floating cage traps might be modified to incorporate killing traps 

based on the Nooski rat trap (www.nooski.com), This trap releases an elastic 

rubber latex ring around the rodentôs neck and kills the animal by asphyxiation 

within 80 seconds. Preliminary trials have been undertaken by the consortium 

to determine if this device had the potential to meet the TIU thresholds for 

either Welfare Category A or B of the Improved Standards for muskrats. Four 

anaesthetised, young muskrats were killed using a Nooski ring designed for 

rats and the times to death ranged from 27 to 48 seconds. Discussions have 

since been held with the manufacturers of the trap about the possible 

development of a version for muskrats. The Nooski Design and Development 

Team anticipated that such a device would take up to 18 months to develop 

and cost in the region of £100,000 (ú109,000)
9
. Animal testing of prototype 

traps would cost approximately £50,000 (ú55,780)..The company would not 

be able to cover such costs alone in the present economic climate. 

 

Muskrat management strategies have also been considered. By comparing the catch 

sizes of countries that employ different muskrat control systems, it becomes  obvious 

that the number of muskrats trapped is strongly dependent on the control system 

applied. This was particularly evident in the data from Flanders, where the trapping 

system was reorganized in 1993 and the number of trapped muskrats fell markedly as 

a result; from over 120,000 animals in 1993 to about 10,000 in 2007. Thus in Flanders 

the number of muskrats was reduced by more than 90% from 200 muskrats per km
2
 to 

10 per km
2  

by the reorganisation. The killing traps were rebuilt to prevent non-target 

species from entering, the bait was changed from apple to carrot to increase 

selectivity, and  the toxic (chlorophacinone) bait was no longer used. In addition the 

muskrat trappers had to follow a standard trapping procedure of only placing traps 

close to muskrat dens or routes (i.e. active trapping) rather than distributing them 

randomly (i.e. passive trapping) as was done previously, and as a result the muskrat 

trappers had to learn how to detect the presence of muskrats. Working in teams also 

improved results. However, the most important change with regard to the efficiency 

of the system was the implementation of an accurate evaluation system of trapping 

success. Whilst the control system in the Netherlands also seems to be quite efficient 

                                                 

9
 Exchange rate of 1.11 on 8 March 2010 

http://www.nooski.com
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in keeping muskrat numbers low, the system in Germany (Lower Saxony) probably 

does not result in a significant reduction in muskrat numbers and it is questionable 

whether a commensurable reduction of damage is achieved. Of course the amount of 

money spent on the trapping system is of vital importance. It would be beneficial to 

compare the muskrat trapping systems used in France, Belgium, The Netherlands and 

Germany with regard to efficiency in keeping numbers low, prevention of damage and 

cost effectiveness. 

 

The lower muskrat numbers become, the less trapping is required and the fewer 

individuals need to be caught in drowning traps. However, the use of drowning traps 

is also said to be essential for determining if muskrats are beginning to re-colonise a 

previously cleared area; i.e. the traps are also used for monitoring the presence of 

muskrats. Within the UK a simple raft that records animal tracks has been developed 

to perform the same task for mink, and it may be suitable for use with muskrat. The 

mink raft contains a layer of wet clay that is kept constantly damp and is covered by a 

tunnel. Any mammal visiting the raft, and this would have to be a semi-aquatic 

mammal, leaves an imprint of their feet in the clay (for full details see the GWCT 

website http://www.gwct.org.uk/documents/gct_mink_raft_guidelineslr.pdf). It is 

possible that these rafts could be a humane alternative to using drowning traps for 

monitoring purposes.  
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6 Improved Standards for restraining traps 

 

This chapter describes new Improved Standards for restraining traps. 

These standards specify three Welfare Categories (i.e. A, B and C) of 

trap that differ in the degree and types of injury shown by animals 

caught in the trap; with Welfare Category A traps resulting in the 

lowest level of trauma and Welfare Category C the highest. These 

Improved Standards are based upon injury scales being used for trap 

approval in New Zealand. Insufficient information currently exists on 

the normal variation within wild populations of the putative behaviourl 

and physiological indices of welfare to be able to interpret any changes 

found in them during trap testing in terms of the welfare of the animal 

It is proposed that where traps of different Welfare Categories are 

available to control the same species then only traps of the highest 

welfare category will be used.  

 

Summary 

The aims of this chapter are:  

a) to discuss the use of injury scales to assess the welfare of animals in 

restraining traps, 

b) to compare and contrast important restraining trap standards, 

c) to discuss the use of possible behavioural and physiological indices of 

welfare to assess the welfare of animals in restraining traps, 

d) to propose improved welfare standards for restraining traps (referred to 

as the Improved Standards), 

e) to identify current traps that meet the Improved Standards for the species 

of major interest to the EU, 

f) to discuss possible design modifications of traps to improve the welfare of 

animals in restraining traps. 

 

a) Injury scales. The degree of injury (as indicated by the amount of tissue damage) 

often gives an approximation for the amount of expected pain suffered by the animal. 
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Injury or trauma scales have been commonly used to assess the welfare of animals in 

restraining traps. Three main types of injury scales have been used to assess the 

suffering of trapped animals. First, there is the simple and relatively crude óyes/noô 

process in which a list of ñunacceptableò injuries is compiled and the presence of one 

of these in the trapped animal is sufficient to fail the trap. Second, each type of injury 

can be assigned a number of points and the points for all the injuries suffered by the 

trapped animal are added up and compared with a maximum value that must not be 

exceeded if the trap is to meet the welfare standard. The third approach entails the 

grouping of injury types into severity levels such as mild, moderate and severe, and 

then, after deciding upon a sample size, defining a frequency of occurrence for each 

severity level whereby a trap would be deemed as unacceptable if this were exceeded. 

The pros and cons of each system are discussed. 

 

b) Welfare standards for restraining traps based upon injury scales. Three 

existing welfare standards for restraining traps based on injury scales are considered. 

The draft ISO humaneness standard for restraining traps focused on injuries thought 

to cause pain and combined both an injury scale for ñpotentially acceptable injuriesò 

and a list of ñunacceptable injuriesò. Under this scheme the most severe injuries were 

termed ñunacceptableò and a single instance of this class was sufficient to fail the trap. 

Injuries of lesser severity, i.e. ñpotentially acceptable injuriesò, can occur singly or in 

a very large number of combinations. To deal with this problem there is a point 

system for potentially acceptable injuries that is both cumulative and multiplicative, 

and where higher points are assigned to those injuries considered more severe. An 

animal passes the required ñinjury threshold valueò if it has a) no unacceptable 

injuries, and b) a total injury score for the potentially acceptable injuries of less than 

or equal to 75. The restraining trap passes the welfare requirements of this proposed 

standard if at least 80% of 25 or more captured animals meet the injury threshold 

value.  

 

The AIHTS provides a list of injuries ñrecognised as indicators of poor welfare in 

trapped animalsò. No scores are assigned to the above injuries; rather they are treated 

as unacceptable injuries in that at least 80% of the animals tested must show none of 

them if the trap is to pass. One problem with this approach is that it cannot cope with 

the compound welfare effect of a number of lesser injuries. 
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Under the New Zealand NAWAC trap approval system each injury sustained by an 

animal caught in a restraining trap is classified into one of four trauma categories: 

namely mild trauma, moderate trauma, moderately severe trauma, and severe trauma. 

The numbers of each of these trauma categories are then combined to produce the 

overall Trauma Class for each animal. There are four Trauma Classes; namely Mild, 

Moderate, Moderately Severe and Severe. Each of these Trauma Classes can be made 

up of different combinations of the various trauma categories and in this manner the 

NAWAC Guideline deals with the problem of multiple and diverse injuries.  

 

c) Behavioural and physiological indices of adverse welfare. Possible behavioural 

and physiological indices of distress that could be used to assess the welfare of 

animals in restraining traps are discussed. It is concluded that it is very difficult not 

only to measure these parameters in wild species but also to interpret what any 

changes in them as the result of trapping signify for the welfare of the trapped animal. 

Furthermore, as the recent Welfare Quality project has demonstrated that different 

welfare indicators are required even for different production systems involving the 

same domestic species, it is thought unlikely that a robust animal-based welfare 

measure incorporating more than injury indicators could be devised covering all the 

trapped wild species. Whilst behavioural and physiological measurements are useful 

in comparative studies they are currently not reliable welfare indices in the context of 

a stand-alone assessment 

 

d) Improved Standards for restraining traps. The proposed Improved Standards 

for restraining traps involve four classes of injury severity (i.e. mild, moderate, 

moderately severe and severe) and three Welfare Categories, A B, and C of 

restraining traps; Welfare Category C is the existing AIHTS standard whilst the 

injuries used to define Welfare Categories A and B are taken from the NAWAC 

Guideline that is successfully being used in New Zealand. Thus for Welfare Category 

A, at least 80% of the trapped animals must suffer a trauma class no greater than mild 

and at least 90% must suffer a trauma class no greater than moderate; both pass rates 

being at the 90% confidence level. For Welfare Category B at least 80% of the 

trapped animals must suffer a trauma class no greater than moderate and at least 90% 

a trauma class no greater than moderately severe; again both at the 90% confidence 
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level. For Welfare Category C the maximum allowable number of animals (i.e. 4 out 

of the minimum sample size of 20 specified in the AIHTS) with the welfare indicators 

listed in the AIHTS must not be exceeded. 

 

If these proposals were implemented it is envisaged that there may not be any 

immediate change in trap use within the EU without additional incentives or a 

legislative/administrative framework. All the traps that currently meet the AIHTS 

would also meet the Welfare Category C requirements of the Improved Standards. 

However, box/cage traps are the most commonly used form of restraining trap within 

the EU and the available evidence indicates that such traps fall within Welfare 

Category A of the Improved Standards. Furthermore, in order to encourage the rapid 

development of better traps there is in the Improved Standard the presumption that 

where traps of different welfare categories are available for a given species only the 

traps of the highest available welfare category will be approved. This could be 

reinforced, for example by additional regional or national incentives or 

legislative/administrative frameworks. The financial implications of adopting the 

Improved Standards will depend upon exactly how they are implemented; for example 

in Canada a trap has to be tested and shown that it meets the AIHTS before it can be 

used, whilst in New Zealand it is assumed that a trap meets the NAWAC Guideline 

and hence it can be used until it is tested and shown that it does not.     

 

e) Traps that meet the Improved Standards. There is much information on the 

welfare implications of leghold traps but these are not used in the EU. 

Unfortunately very little trap testing data are available covering the other forms of 

restraining traps that are used to capture the species of interest to the EU. 

Box/cage traps are the most commonly used form of restraining trap within the 

EU and the available evidence (eg Woodruffe et al. 2005) indicates that such traps 

fall within Welfare Category A of the Improved Standards.  

 

f) Design modifications to improve restraining traps. 

Possible modifications that can improve the welfare of animals in restraining traps are 

discussed. For example, tooth damage can be reduced by reducing the mesh size of 

cage traps and covering metal surfaces with smooth coatings can lessen the chance of 

skin abrasions. The incidence of lacerations and other injuries when using snares may 
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be reduced by having a plastic coating around the wire and by increasing the diameter 

of the wire. Reducing the breaking tension of the cable and/or adding a breakaway 

link can enable stronger non-target species to escape from the snare. The addition of 

swivels to free-running snares allows a greater range of movement to the captured 

animal and makes it less likely that the snare will become entangled or twisted.  
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6.1 Types of restraining trap. 

 

Restraining traps may be divided into the following main categories (e.g. FACE 1998, 

Proulx 1999): 

a) Free-running snare; a wire noose that can loosen as well as tighten and may 

incorporate a óstopô that determines the minimum diameter of the noose. Snares can 

be: a) neck snares that are set vertically and tighten around the neck of the animal, b) 

body snares that are also set vertically but are larger and tighten around the body of 

the animal, c) leghold snares that are set horizontally and tighten around the leg of the 

animal. 

b) Leghold trap;  a device designed to restrain or capture an animal by means of jaws 

which close tightly upon one or more of the animal's limbs, thereby preventing 

withdrawal of the limb or limbs from the trap (from Council Regulation 3254/91) Box 

or cage trap; a box (i.e. solid sides) or cage (i.e. mesh sides) that can be constructed 

from a range of materials. The animal is attracted by a bait to enter the box/cage via a 

raised door and thereby triggers a mechanism (e.g. treadle) that closes the door behind 

it. 

d) Pitfall trap; a smooth-sided container set into the ground of a size (usually < 40 cm 

deep) such that small rodents are unable to get out once they have fallen in.  

 

Currently leg-hold traps may not be used in the EU. Box/cage traps and leghold snares 

are the most commonly used of the remaining types of restraining trap (see Table 2.2).  

 

6.2 Welfare standards for restraining traps 

  

The ideal restraining trap would be one that leaves the captured animal free from 

injury, pain and distress. As discussed below, various trauma scales have been used to 

assess the degree of pain and injury the trapped animal is suffering, and several 

behavioural and physiological indices have been proposed to measure the degree of 

distress.  

 

Working Group 3 of ISO TC/191 was tasked with developing the proposed ISO 

standard for óHumane Animal (mammal) Traps, Restrainingô. The potentially harmful 

events that could occur when  a mammal is held in a restraint trap were reviewed by 
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this Working Group to determine which ones could be used to assess objectively the 

welfare of the trapped animal. The harmful events that were considered were thought 

to result in one or more of the following states: psychological distress (i.e. fear), 

physiological distress (i.e. a high level of stress), pain, and physical injury. It was 

recognised that these states are interrelated; for example, physical injury can cause 

pain that in turn triggers psychological and physiological distress; whilst 

psychological or physiological distress can occur without a painful or injurious event. 

 

Working Group 3 concluded that, in relation to restraining traps, psychological 

distress, physiological distress, and pain could not be readily measured. It was thought 

that the behavioural changes used to assess psychological distress and pain, and the 

physiological parameters employed to measure physiological distress had not been 

sufficiently defined to be predictive. The Working Group decided that in most cases 

fear, distress and pain rapidly subside upon release from restraining traps because 

studies involving the capture of wild mammals in restraining traps had found that after 

release uninjured animals quickly return to their normal patterns of behaviour with no 

obvious ill effects; indeed the same individuals could be repeatedly caught in the same 

trap. The type of physical injury caused by a restraining trap was therefore chosen as 

the best indicator of the welfare of animals caught in that trap. The Working Group 

noted that further justification for the use of this parameter included:  

a) that fear, distress and pain may to a large degree be caused by injury 

b) that injuries can have a prolonged or permanent effect on the animal, and 

c) that injuries are tangible events that can be measured and described by persons 

trained in pathology. 

 

A similar conclusion was reached by the New Zealand National Animal Welfare 

Committee (NAWAC) when drawing up the national guideline for assessing the 

welfare of animals caught in restraining traps (www.biosecurity.govt.nz/animal-

welfare/nawac/policies/guideline09.htm).The NAWAC guideline specifically 

ñconfines the measurement of animal welfare associated with the use of traps to 

physical trauma, and does not include psychological and physiological distressò. This 

is because insufficient information exists on what physiological parameters to 

measure and, for any one parameter, what levels could be considered as the 

minimum.ò 

http://www.biosecurity.govt.nz/animal-welfare/nawac/policies/guideline09.htm
http://www.biosecurity.govt.nz/animal-welfare/nawac/policies/guideline09.htm
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In the survey of public attitudes to trapping within the EU the public were asked, 

when assessing the welfare of an animal caught in a holding trap, whether they would 

give most weight to a) behavioural signs (e.g. biting the bars of the trap), or b) 

physical injuries (e.g. damaged skin or broken teeth), or c) physiological indicators 

(e.g. high levels of stress hormones). 74% of those expressing an opinion stated that 

they would give most weight to the extent of physical injuries. Furthermore, this 

strong preference was of the same order whether the respondent had a background in 

hunting/trapping or in animal welfare/rights (see Table 3.21). 

 

6.3 The development of trauma/injury scales. 

 

Many studies have devised injury scales to assess the humaneness of restraining traps 

(e.g. van Ballenberg 1984; Tullar 1984; Olsen et al. 1986, 1988; Linhart et al. 1988; 

Onderka et al. 1990; Hubert et al. 1996, 1997; Phillips et al. 1992, 1996). Whilst the 

various authors have used different injury categories and scores in their systems the 

general concepts are similar. 

 

The relative lack of objective criteria for interpreting the impact of injuries on animals 

necessitates the use of scales based upon human experience (Kirkwood et al. 1994). 

Iossa et al. (2007) reviewed a number of injury scales and concluded that, regardless 

of the actual scoring system, injuries that had the potential to reduce the survival of 

released animals always receive a high score. In this regard such scales are similar to 

human trauma scales that are used to score life-threatening injuries (e.g. Greenspan et 

al. 1985). However, there are problems with this approach. First, as the majority of 

trapping conducted within the EU is for pest control purposes, injuries that threaten 

the survival of the target species are not often relevant because the animal will be 

killed when the trap is inspected. Such injuries only become important if the captured 

animal manages to escape or is deliberately released because, for example, it is a non-

target species (issues associated with trap efficiency and selectivity are discussed in 

Chapter 8). Second, whilst these trauma scales may accurately assess injuries that 

reduce survival the resultant scores may not reflect the level of pain the animal is 

suffering; separate scales are used to assess human pain (e.g. Turk & Melzack 1992). 

For example, Iossa et al. (2007) note that broken teeth are given relatively low scores 














































































































































































































































