TAB

10

11

12

13

14

15

16

17

18

19

20

21

TABLE OF CONTENTS

CONTENTS
Purpose of this Binder

Original Letter to FWP,
Re: Proposed 2018-2019 Furbearer and Trapping Regulations, Seasons and Quotas
Reader-Friendly Version of Letter to FWP

lossa et al. (2007)

Proulx et al. (2015)

Andelt et al. (1999)

Butterworth (2017) [Chapter by Serfass et al.]

Cattet et al. (2008)

Halstead et al. (1995)

Welfare Outcomes of Leg-Hold Trap Use in Victoria (2008)

Zuardo (2017)

Foresman (2012) [Nocturnal Mammals of MT]

Incidental Captures in Montana 2009-2014 license years (MT FWP) (2016)
Incidental Captures in Montana 2014 (Wildlife Services)

Association of Fish and Wildlife Agencies, Trapper Education Manual (2005)
Association of Fish and Wildlife Agencies (AFWA) (2006)

Montana Fish, Wildlife & Parks: Trapping Website (2018)
National Trappers Association (2018)

Sikes et al. (2011)

American Veterinary Medical Association (2018)

Montana Fish, Wildlife & Parks, “Public Comment Summary for June 2017 Trapping
Proposal” (2018)






PURPOSE OF THIS BINDER

The purpose of this binder is to ensure easy and equal access to materials regarding trap
checks for all members of the Trapping Advisory Committee. Tabs 2 and 3 are copies of a letter
to Montana Fish, Wildlife & Parks authored by NRDC. Tab 2 is an exact copy of the original
letter. Tab 3 is a reader-friendly version of the same letter, with footnotes and signatures
omitted.

Tabs 4—21 contain the full versions of several articles and other sources that are cited in
the letter. These sources are meant to facilitate and support discussion, and have also been
provided in excerpted form in numerous smaller binders, also present October 6-7 meeting of
the Trapping Advisory Committee. Should questions regarding the meaning and context of
excerpts arise, this additional binder will be available. Complete versions of each article can also
be made available to interested committee members upon request.






July 15,2018

Montana Fish, Wildlife & Parks
Wildlife Division

PO Box 200701

Helena, MT 59620-0701
fwpwld@mt.gov

Re: Proposed 2018-2019 Furbearer and Trapping Regulations, Seasons and Quotas
Dear Montana Fish, Wildlife & Parks:

The undersigned organizations and individuals submit these comments in support of a 24-hour or
daily trap inspection requirement for all restraining traps (including foothold traps and foot snares)
and kill traps (including Conibear traps and neck snares)' set for all species in the state of Montana.
Such a requirement is needed for several reasons.

First, Montana is one of only three states in the country with no general trap check requirement.
The other two are North Dakota and Alaska.? Every other state that allows recreational trapping,
as well as all three Canadian provinces that border Montana, require that traps and snares be
regularly inspected.

Second, daily trap check requirements are common. Thirty-six states have adopted 24-hour or
daily trap inspection requirements for at least some types of traps or trapping situations.® These
include western states like Washington, California, Arizona, New Mexico, and Colorado.

Third, numerous scientific studies indicate that 24-hour or daily trap inspections would help reduce
the severity of injuries inflicted on captured animals.* Long restraint time is associated with

' G. Tossa, C. D. Soulsbury, and S. Harris, "Mammal Trapping: A Review of Animal Welfare Standards of Killing
and Restraining Traps," Animal Welfare, Vo. 16, no. 3 (Aug 2007), pp. 335-352; G. Proulx et al., "Humaneness and
Selectivity of Killing Neck Snares Used to Capture Canids in Canada: A Review," Canadian Wildlife Biology and
Management, Vol. 4, no. 1, pp. 55-65 (2015).

2 See Appendix.

*1d.

4 See, e.g., Andelt, W. F., R. L. Phillips, R. H. Schmidt, and R. B. Gill. 1999. Trapping furbearers: an overview of
the biological and social issues surrounding a public policy controversy. Wildlife Society Bulletin 27(1):53-64;
Butterworth, A. (2017). Marine mammal welfare: Human induced change in the marine environment and its impacts
on marine mammal welfare. Cham, Switzerland: Springer, p. 553; Cattet, M., J. Boulanger, G. Stenhouse, R. A.
Powell, and M. J. Renolds-Hogland, An Evaluation of Long-term Capture Effects in Ursids: Implication for Wildlife
Welfare and Research, Journal of Mammalogy, 89(4):973-990 (2008); Halstead, T. D., K. S. Gruver, R. L. Phillips,
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increased exertion, struggling, injury, dehydration, starvation, effects of exposure (such as
hypothermia and (for nocturnal animals) sunlight’), and capture myopathy (physiological
imbalances following extreme struggle and stress).

Fourth, requiring that traps be checked each day would also reduce injury to, and unintentional
mortality of, “non-target” species. Between 2010 and 2014, for example, traps and snares in
Montana unintentionally captured, injured, or killed at least 89 mountain lions, 12 black bears,
three grizzly bears,* four wolves, 21 bobcats, 31 river otters, four wolverines,* three lynx,* three
fishers,* nine deer, one elk, one pronghorn antelope, 5 raptors,* and ten badgers, among other
species.” ® These are just the reported incidents. Requiring traps to be checked frequently would
increase the chances that these species would be released alive and less seriously injured.

Fifth, wildlife professionals support daily trap inspections. The Association of Fish and Wildlife
Agencies (AFWA) Trapper Education Manual urges trappers to “make a commitment to check
your traps at least once every day” in order to reduce suffering, more quickly release non-target
animals, and actually improve success (by, for example, reducing the chance of predation on an
animal caught in a trap).’ Likewise, in its online trapping course, AFWA treats daily trap checks
as a cornerstone of ethical trapping practice, and consistently instructs trappers to perform them.'°
In addition, AFWA used daily trap checks to develop its Best Management Practices (“BMPs”)
for trapping in the U.S.!! Montana Fish, Wildlife & Parks (“FWP”) promotes these BMPs on its
website.!? The National Trappers Association recognizes the significance of AFWA as one of the
“largest international organizations representing professional wildlife conservation employees and
governmental wildlife agencies.”"

and R. E. Johnson. 1995. Using telemetry equipment for monitoring traps and snares. Proceedings of the Great
Plains Wildlife Damage Control Workshop 12:121-123; Welfare Outcomes of Leg-Hold Trap Use in Victoria.
(2008). Nocturnal Wildlife Research Pty Ltd., p. 76; Zuardo, T. (2017). How the United States Was Able to Dodge
International Reforms Designed to Make Wildlife Trapping Less Cruel. Journal of International Wildlife Law &
Policy, 20(1), 73-95. doi:10.1080/13880292.2017.1315278.

5 Nocturnal species that are trapped in Montana include bobcats, raccoons, beavers, muskrat, mink, marten,
wolverine, and swift fox. See Foresman, K. R. (2012). Mammals of Montana (2nd ed.). Missoula, MT: Mountain
Press Pub.

¢ See, e.g., M. Cattet et al., "An Evaluation of Long-Term Capture Effects in Ursids: Implications for Wildlife
Welfare and Research," Journal of Mammalogy 89, no. 4 (Aug 2008); Proulx et al.

7 See https://www.aphis.usda.gov/aphis/ourfocus/wildlifedamage/sa_reports/sa_pdrs (last visited July 15, 2018);
Montana Fish, Wildlife & Parks, Incidental Captures in Montana 2009-2014 License Years (provided Jan. 2016;
latest data available).

8 Those species with an asterisk (*) following their name are currently designated as “species of concern” in
Montana. From records provided by Montana Fish, Wildlife & Parks, it is not clear which raptors were captured,;
multiple raptor species are designated as species of concern in the state.

% See Association of Fish and Wildlife Agencies, Trapper Education Manual, p. 97 (2005).

10 See Association of Fish and Wildlife Agencies, North American Basic Trapper Course, Introduction, available at
https://conservationlearning.org/ (last visited July 15, 2018).

' See Association of Fish and Wildlife Agencies, “Best Management Practices for Trapping in the United States:
Introduction,” (2006), p. 4.

12 See http://fwp.mt.gov/hunting/trapping/ (last visited July 14, 2018).

13 See http://www.nationaltrappers.com/trappingfacts.html (last visited July 15, 2018).
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Further, in its guidelines for the use of wild animals in research, the American Society of
Mammalogists states that most traps should be checked at least once a day,'* and restraining traps
like snares and foothold traps must be checked “twice daily or more often depending upon target
species and potential for capture of non-target species.”’> The American Veterinary Medical
Association opposes the use of conventional foothold traps and states that traps should be checked
“at least once every 24 hours.”!®

Finally, in 2017, FWP itself recommended a mandatory trap-check interval:

FWP should have a maximum time allowed legally between trap checks as a
means of dealing with the occasional instance of negligence. Such a regulation
would allow enforcement to pursue clear cases of negligence and would likely
encourage reduced trap check intervals for some who currently check at “too long
of an interval.”!”

In sum, in order to minimize stress, struggling, exertion, injury, and unnecessary mortality to
target and non-target species, and in order to improve enforcement and discourage negligent trap
check intervals, we respectfully request that FWP adopt a regulation requiring that all restraining
and kill traps and snares set for all species in Montana be visually inspected at least once each
day or every 24 hours.

Thank you for considering this request.

Sincerely,

Zack Strong Wendy Hergenraeder

Staff Attorney Montana State Director

Natural Resources Defense Council The Humane Society of the United States
317 E. Mendenhall St., Suites D and E 2150 Concord Dr.

Bozeman, MT 59715 Billings, MT

zstrong(@nrdc.org whergenraeder@humanesociety.org
Marc Cooke Bethany Cotton

President Wildlife Program Director

Wolves of the Rockies WildEarth Guardians

14 See Sikes, R.S., W. L. Gannon, and the Animal Care and Use Committee of the American Society of
Mammalogists. 2011. Guidelines of the American Society of Mammalogists for the use of wild mammals in
research, Journal of Mammalogy, 92(1):235-253, 244.

151d. at 242.

16 See https://www.avma.org/KB/Policies/Pages/Trapping-and-Steel-jawed-Leghold-Traps.aspx (last visited July 15,
2018).

17 See Montana Fish, Wildlife & Parks, “Public Comment Summary for June 2017 Trapping Proposal” available at
http://fwp.mt.gov/doingBusiness/insideFwp/commission/meetings/agenda.html?coversheet&topicld=41849575 (last
visited July 14, 2018).
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Campaign Associate

Born Free USA
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Steve Leach

Executive Director

Stafford Animal Shelter
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Livingston, MT 59047
topdog@staffordanimalshelter.org

Arlene Montgomery
Program Director
Friends of the Wild Swan
PO Box 103
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arlene@wildswan.org
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Senior Campaign Representative
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P.O. Box 1290

424 E. Main Street, Suite 203C
Bozeman, MT 59771
bonnie.rice(@sierraclub.org

Andrea Santarsiere

Senior Attorney

Center for Biological Diversity

P.O. Box 469

Victor, ID 83455
asantarsiere@biologicaldiversity.org

Larry Campbell April Christofferson
Conservation Director Attorney, author of TRAPPED
Friends of the Bitterroot 240 Canary Lane

PO Box 442
Hamilton, MT 59840
lcampbell@bitterroot.net

Natasha Osborn

CVT (Certified Veterinary Technician)
Pathfinder Agility and Dog Training, LLC
3529 Baldwin Road

Stevensville, MT 59870
frognchase@gmail.com
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Independent Conservationist and Writer
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Deborah Slicer, PhD
Professor
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Appendix A: Trap Check Requirements in the United States

Table 1: General Trap Check Intervals by State for Live Sets*

INTERVAL: BY STATUTE/REGULATION:
ALABAMA 24 hours' ALA. CODE § 9-11-266
ALASKA None N/A
ARIZONA Daily ARI1Z. ADMIN. CODE § 12-4-307(G)(1)
ARKANSAS Daily 002-00-001 ARK. CODE R. §17.02
CALIFORNIA Daily CAL. CODE REGS. tit. 14, § 465.5(g)(2)
COLORADO Daily? CoLO. CODE REGS. § 406-3 #302(B)(2)
CONNECTICUT 24 hours CONN. GEN. STAT. §26-72
DELAWARE 24 hours® DEL. CODE tit. 7, § 705
FLORIDA 24 hours FLA. ADMIN. CODE r. 68A-24.002(1)
GEORGIA 24 hours GA. CODE § 27-3-63(a)(3)
HAWAII No furbearer trapping HAW. ADMIN. CODE § 13-123-22
IDAHO 72 hours* IDAHO ADMIN. CODE § 13.01.16.200.01
ILLINOIS Daily 520 ILL. COMP. STAT. 5/2.33a
INDIANA 24 hours IND. CODE § 14-22-6-4
IOWA 24 hours IowA CODE § 481A.92
KANSAS Daily KAN. ADMIN. REGS. § 115-6-5(c)(13)
KENTUCKY 24 hours KY. REV. STAT. § 150.410(2)
LOUISIANA Daily LA. REV. STAT. § 56:260(A)
MAINE Daily ME. REV. STAT. tit. 12, § 12255(1)
MARYLAND Daily’ MD. CODE REGS. 08.03.06.03(E)
MASSACHUSETTS Daily 321 MASS. CODE REGS. 3.02(e)(11)
MICHIGAN Daily® Mich. Wildlife Conservation Order § 3.600(12)(a)
MINNESOTA Daily MINN. R. 6234.2200
MISSISSIPPI 36 hours Miss. CODE ANN. § 49-7-13(4)(d)
MISSOURI Daily Mo. CODE REGS. tit. 3, § 10-8.510(2)
MONTANA None N/A
NEBRASKA Daily 163 NEB. ADMIN. CODE § 4-001.03A1
NEVADA 96 hours’ NEV. ADMIN. CODE § 503.570(3)
NEW HAMPSHIRE Daily N.H. REV. STAT. § 210:13
NEW JERSEY 24 hours N.J. ADMIN. CODE § 7:25-5.12(i)
NEW MEXICO Daily N.M. CODE R. § 19.32.2.11(A)
NEW YORK 24 hours® N.Y. ComP. CODES R. & REGS. tit. 6, § 6.3(a)(3)
NORTH CAROLINA | Daily 15A N.C. ADMIN. CODE 10B.0110
NORTH DAKOTA None N/A
OHIO Daily OHIO ADMIN. CODE 1501:31-15-09(G)
OKLAHOMA 24 hours OKLA. STAT. tit. 29, §5-502(C)
OREGON 48 hours’ OR. REV. STAT. § 498.172(1)
PENNSYLVANIA 36 hours 34 PA. CONS. STAT. § 2361(a)(10)
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RHODE ISLAND
SOUTH CAROLINA
SOUTH DAKOTA
TENNESSEE

TEXAS

UTAH
VERMONT
VIRGINIA
WASHINGTON
WEST VIRGINIA
WISCONSIN
WYOMING

24 hours
Daily

72 hours'
36 hours

36 hours
48 hours
Daily
Daily

24 hours
Daily
Daily

72 hours'!

20 R.I. GEN. LAWS § 20-16-9

S.C. Code § 50-11-2440

S.D. Admin. R. 41:08:02:03

Tenn. Fish and Wildlife Comm. Proclamation 18-
05, § TIT (9)

31 TEX. ADMIN. CODE § 65.375(c)(2)(E)
UTAH ADMIN. CODE r. 657-11-9(12)

Vt. Admin. Code 16-4-137:4.1

4 VA. ADMIN. CODE § 15-40-195

WASH. ADMIN. CODE § 220-417-030(4)(c)
W.VA. CODER. § 58-53-3.3

WiSs. ADMIN. CODE NR § 10.13(2)
040-0001-4 WYO. CODE R. § 9(a)

* “Live sets” are traps or snares intended to capture the animal alive.
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Table 2: General Trap Check Intervals by State for Kill Sets**

INTERVAL: BY STATUTE/REGULATION:
ALABAMA 24 hours' ALA. CODE § 9-11-266
ALASKA None N/A
ARIZONA Daily ARIZ. ADMIN. CODE § 12-4-307(G)(1)
ARKANSAS 72 hours 002-00-001 ARK. CODE R. §17.02
CALIFORNIA Daily CAL. CODE REGS. tit. 14, § 465.5(g)(2)
COLORADO Daily? CoLo. CODE REGS. § 406-3 #302(B)(2)
CONNECTICUT 24 hours CONN. GEN. STAT. §26-72
DELAWARE 24 hours® DEL. CODE tit. 7, § 705
FLORIDA 24 hours'? FLA. ADMIN. CODE 1. 68A-24.002(1)
GEORGIA 24 hours GA. CODE § 27-3-63(a)(3)
HAWAII No furbearer trapping HAW. ADMIN. CODE § 13-123-22
IDAHO 72 hours* IDAHO ADMIN. CODE § 13.01.16.200.01
ILLINOIS Daily 520 ILL. COMP. STAT. 5/2.33a
INDIANA 24 hours IND. CODE § 14-22-6-4
IOWA 24 hours" IowA CODE § 481A.92
KANSAS Daily KAN. ADMIN. REGS. § 115-6-5(c)(13)
KENTUCKY 24 hours KY. REV. STAT. § 150.410(2)
LOUISIANA Daily LA. REV. STAT. § 56:260
MAINE Daily'* ME. REV. STAT. tit. 12, § 12255(1)
MARYLAND Daily’ MD. CODE REGS. 08.03.06.03(E)
MASSACHUSETTS Daily 321 MASS. CODE REGS. 3.02(e)(11)
MICHIGAN None Mich. Wildlife Conservation Order §

3.600(12)(a)

MINNESOTA Every three days MINN. R. 6234.2200
MISSISSIPPI 36 hours Miss. CODE ANN. § 49-7-13(4)(d)
MISSOURI 48 hours Mo. CODE REGS. tit. 3, § 10-8.510(2)
MONTANA None N/A
NEBRASKA Every two days 163 NEB. ADMIN. CODE § 4-001.03A1
NEVADA 96 hours’ NEV. ADMIN. CODE § 503.152
NEW HAMPSHIRE Daily" N.H. REV. STAT. § 210:13
NEW JERSEY 24 hours N.J. ADMIN. CODE § 7:25-5.12(i)
NEW MEXICO Daily N.M. CODE R. § 19.32.2.11(A)
NEW YORK 24 hours® N.Y. ComP. CODES R. & REGS. tit. 6, § 6.3(a)(3)
NORTH CAROLINA | Daily'® 15AN.C. ADMIN. CODE 10B.0110
NORTH DAKOTA None N/A
OHIO Daily OHIO ADMIN. CODE 1501:31-15-09(G)
OKLAHOMA 24 hours OKLA. STAT. tit. 29, §5-502(C)
OREGON 48 hours’ OR. REV. STAT. § 498.172
PENNSYLVANIA 36 hours 34 PA. CONS. STAT. § 2361(a)(10)
RHODE ISLAND 24 hours 20 R.I. GEN. LAWS § 20-16-9
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SOUTH CAROLINA
SOUTH DAKOTA
TENNESSEE

TEXAS

UTAH
VERMONT
VIRGINIA
WASHINGTON
WEST VIRGINIA
WISCONSIN
WYOMING

Daily"’
72 hours'®
72 hours

36 hours
96 hours'®
Daily"?
Daily"
72 hours
Daily
Daily
Weekly'!

S.C. CODE § 50-11-2440
S.D. ADMIN. R. 41:08:02:03

Tenn. Fish and Wildlife Comm. Proclamation 18-
05, § 1 (9)
31 TEX. ADMIN. CODE § 65.375(c)(2)(E)

UTAH ADMIN. CODE R. 657-11-9(12)(a)—(c)
Vt. Admin. Code 16-4-137:4.1

4 VA. ADMIN. CODE § 15-40-195

WASH. ADMIN. CODE § 220-417-030(4)(c)
W.VA.CODER. § 58-53-3.3

WIS. ADMIN. CODE NR § 10.13(3)(a)
040-0001-4 WYO. CODE R. § 9(a)

** “Kill sets” are traps or snares intended to kill the animal instantly or by asphyxiation or drowning.
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Table 3: Survey of Trap Check Requirements in the United States

The number of states which have adopted:

24-hour or daily check requirements for at least some traps 36
48-hour (or more frequent) check requirements for at least some traps 44
72-hour (or more frequent) check requirements for at least some traps 47
24-hour or daily check requirements for all traps 16
48-hour (or more frequent) check requirements for all traps 25
72-hour (or more frequent) check requirements for all traps 30
check requirements for all traps 33
no general check requirements 3

172 hours for water sets.

2 Most sets are constitutionally prohibited in Colorado. See COLO. CONST. art. XVIII, § 12b. An exemption from the
constitutional prohibition and the normal trap check requirements is granted to persons on their own land primarily
used for commercial agriculture, to protect that agriculture. See id.; COLO. REV. STAT. § 33-6-207.

3 Muskrat traps exempted.

4 “Unprotected rodents” exempted; in effect, all rodents except for beavers. Compare IDAHO ADMIN. CODE §
13.01.16.010.01 with id. § 13.01.16.010.03 (definitions of “furbearing animals” and “unprotected wildlife”).

5 Every two days for water sets.

6 Except: 1) in Michigan’s Upper Peninsula (“Zone 17°), where the interval is 48 hours; and 2) for licensed trappers
using multi-animal cage sets, for whom there is no requirement. See Mich. Wildlife Conservation Order § 1.2(21) —
(23) for the definitions of Zones 1, 2, and 3.

7 Generally, some units require an interval of every other day for some sets.

8 48 hours for some wildlife management units (“WMU”), 48 hours for some sets in other WMU.

9 Predator trapping exempted, though must still be checked “on a regular basis.”

1996 hours if west of the Missouri River.

! Snares and quick-kill body traps exempted. These must be checked once each calendar week except for the first
week in which the trap was set.

12 Only snares allowed.

13 Drowning sets exempted.

14 Drowning sets every three days, or every five days in unincorporated/unorganized areas; sets under ice set for
beaver or muskrat exempted.

15 Except sets for beaver under ice, then every three days.

16 Except for drowning set Conibears, then 72 hours.

1748 hours for drowning sets.

18 Except for lethal snares without a relaxing lock or stop set to an immovable object, which have a 96 hour
requirement.

1% Drowning set Conibears exempted.
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Re: Proposed 2018-2019 Furbearer and Trapping Regulations, Seasons and Quotas
[COPY of LETTER without Footnotes or Signatures]
Dear Montana Fish, Wildlife & Parks:

The undersigned organizations and individuals submit these comments in support of a 24-hour or
daily trap inspection requirement for all restraining traps (including foothold traps and foot snares)
and kill traps (including Conibear traps and neck snares) set for all species in the state of Montana.
Such a requirement is needed for several reasons.

First, Montana is one of only three states in the country with no general trap check requirement.
The other two are North Dakota and Alaska. Every other state that allows recreational trapping,
as well as all three Canadian provinces that border Montana, require that traps and snares be
regularly inspected.

Second, daily trap check requirements are common. Thirty-six states have adopted 24-hour or
daily trap inspection requirements for at least some types of traps or trapping situations. These
include western states like Washington, California, Arizona, New Mexico, and Colorado.

Third, numerous scientific studies indicate that 24-hour or daily trap inspections would help
reduce the severity of injuries inflicted on captured animals. Long restraint time is associated with
increased exertion, struggling, injury, dehydration, starvation, effects of exposure (such as
hypothermia and (for nocturnal animals) sunlight), and capture myopathy (physiological
imbalances following extreme struggle and stress).

Fourth, requiring that traps be checked each day would also reduce injury to, and unintentional
mortality of, “non-target” species. Between 2010 and 2014, for example, traps and snares in
Montana unintentionally captured, injured, or killed at least 89 mountain lions, 12 black bears,
three grizzly bears, four wolves, 21 bobcats, 31 river otters, four wolverines, three lynx, three
fishers, nine deer, one elk, one pronghorn antelope, 5 raptors, and ten badgers, among other
species. These are just the reported incidents. Requiring traps to be checked frequently would
increase the chances that these species would be released alive and less seriously injured.

Fifth, wildlife professionals support daily trap inspections. The Association of Fish and Wildlife
Agencies (AFWA) Trapper Education Manual urges trappers to “make a commitment to check
your traps at least once every day” in order to reduce suffering, more quickly release non-target
animals, and actually improve success (by, for example, reducing the chance of predation on an
animal caught in a trap). Likewise, in its online trapping course, AFWA treats daily trap checks
as a cornerstone of ethical trapping practice, and consistently instructs trappers to perform them.
In addition, AFWA used daily trap checks to develop its Best Management Practices (“BMPs”)
for trapping in the U.S. Montana Fish, Wildlife & Parks (“FWP”’) promotes these BMPs on its
website. The National Trappers Association recognizes the significance of AFWA as one of the



“largest international organizations representing professional wildlife conservation employees
and governmental wildlife agencies.”

Further, in its guidelines for the use of wild animals in research, the American Society of
Mammologists states that most traps should be checked at least once a day, and restraining traps
like snares and foothold traps must be checked “twice daily or more often depending upon target
species and potential for capture of non-target species.” The American Veterinary Medical
Association opposes the use of conventional foothold traps and states that traps should be checked
“at least once every 24 hours.”

Finally, in 2017, FWP itself recommended a mandatory trap-check interval:

FWP should have a maximum time allowed legally between trap checks as a
means of dealing with the occasional instance of negligence. Such a regulation
would allow enforcement to pursue clear cases of negligence and would likely
encourage reduced trap check intervals for some who currently check at “too long
of an interval.”

In sum, in order to minimize stress, struggling, exertion, injury, and unnecessary mortality to
target and non-target species, and in order to improve enforcement and discourage negligent trap
check intervals, we respectfully request that FWP adopt a regulation requiring that all
restraining and kill traps and snares set for all species in Montana be visually inspected at least
once each day or every 24 hours.

Thank you for considering this request. Sincerely,

7/ |

/
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Abstract

Millions of wild mammals are trapped annually for fur, pest control and wildlife management. Ensuring the welfare of trapped indi-
viduals can only be achieved by trapping methods that meet accepted standards of animal welfare. At the international level, the
assessment of mechanical properties of killing and restraining traps is set out in two documents published by the International
Organization for Standardization (ISO). Few traps currently in use have been tested according to the ISO standards and, in addition,
new traps have been designed and old traps modified since the publication of the standards. In this paper we review trapping methods
used in Europe and North America to see whether they meet the I1SO standards and examine ways to improve the welfare perform-
ance of traps. In addition, international legislation is assessed to determine whether this ensures a sufficient level of welfare for
trapped animals. Finally, trapping practices used in academic research are reviewed. We conclude that many of the practices
commonly used to trap mammals cannot be considered humane. Current legislation fails to ensure an acceptable level of welfare for
a large number of captured animals. New welfare standards for trapping wild mammals need to be established so that in future a
minimum level of welfare is guaranteed for all trapped individuals.

Keywords: animal welfare, international legislation, ISO standards, mammals, trapping standards, trap types

Introduction

Historically, mammals were trapped mainly for fur and
meat, but in recent times trapping has also been used as a
management tool to resolve human-wildlife conflicts, for
wildlife research and for conservation purposes. Worldwide,
tens of millions of mammals each year are trapped legally.
In the USA alone, up to two million muskrats (Ondatra
zibethicus) are trapped every year (Fox 2004a).
Additionally, an unknown number of animals are trapped
illegally and, moreover, for every target animal captured, a
varying number of non-target animals are injured or killed.

There are two basic types of traps: killing traps are used on
land or underwater and render an animal unconscious
within a certain time prior to death, whereas restraining
traps hold the individual until contact is made by the
trapper. The level of welfare of trapped animals (hereafter
welfare performance) varies according to the type of trap.
For instance, leg-hold traps are banned in 80 countries (Fox
2004a), including the European Union (The Council of
European Communities 1991), because of their impacts on
animal welfare.

Opposition of animal welfare groups in Europe and North
America to trapping for fur culminated in the first effort by
the International Organization for Standardization (ISO) to
define humane international standards for killing and
restraining traps (Harrop 2000; Princen 2004). However, no
consensus could be reached on key thresholds for animal

welfare standards, eg time to unconsciousness for animals
trapped in killing traps, or levels of injuries for animals
captured in restraining traps. Despite this, two documents
were produced by the ISO to provide an agreed process for
testing trap performance (safety and capture efficiency) and
killing effectiveness for killing traps (ISO 10990-4 1999),
and trap performance and trauma levels for physical injuries
caused by restraining traps (ISO 10990-5 1999). Although
the ISO standards do not offer any definition of acceptable
standards of animal welfare, they are an initial step towards
ensuring and improving welfare of wild mammals (Harrop
2000). The results collated from the tests as set by the ISO
can, in fact, be interpreted in terms of the impact on animal
welfare and the level of impact on animal welfare can, in
turn, be used to make a decision on whether a trap falls
below or above a threshold of acceptable standards of
animal welfare. When the killing trap standards were
published, the technical committee drafting the standards
recommended a review of killing methods after five years
so that all technical advancements could be incorporated.
Similarly, for restraining traps it was recognised that
physical injury represents only one component of welfare,
and that the lack of data on other components such as
behaviour, physiology, immunology and molecular biology
prevented their use in welfare assessments. The technical
committee advocated, therefore, that in future all these
components of animal welfare should be integrated to
provide a more comprehensive measure of welfare. Thus,
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the aim of this paper is two-fold. First, we review trapping
methods of wild mammals in Europe and North America,
assessing accepted standards of welfare and welfare
performance of traps and taking into account the evaluation
of trap devices as set by the ISO standards. Throughout this
paper we review the extent to which the ISO standards
provide a process for evaluating accepted standards of
animal welfare at present, rather than when they were
initially developed. We suggest ways to improve the welfare
performance of traps that are currently used and examine
the existing legislation on trapping and welfare of captured
animals. Mason and Littin (2003) have already investigated
the humaneness of control methods applied to rodents, so
this review does not include rodent species. Whilst trappers
and wildlife officers have discussed at length the implica-
tion of these regulations on the way trapping is carried out
(eg Schmidt & Bruner 1981; Bluett 2001; British
Association for Shooting & Conservation 2002), as yet
there has been very little debate as to how standards for the
welfare of trapped animals compare with other animal
welfare standards. Thus we also compare welfare standards
for trapped wild animals with other welfare standards such
as those set for the slaughter of farm animals, shooting and
bowhunting. Secondly, we analyse standards for trapping
animals used in scientific research, as defined by guidelines
published by leading scientific journals in the fields of
zoology, behaviour and animal welfare.

Killing traps

Types of killing traps

There are five main categories of killing traps in use:
deadfall traps, spring traps, snares, drowning traps and
pitfall traps (Federation of Field Sports Associations of the
European Union [FACE] 1998; Proulx 1999a; Powell &
Proulx 2003). Deadfall traps use gravity to kill an animal by
crushing its skull, vertebral column or other vital organs.
There are two types of spring traps; one has spring-powered
bars that kill an animal by crushing a vital region of the
body, generally the neck; the other has rotating jaws which
have two hinged metal frames that allow a torsion spring to
rotate the frames in a scissor-like action (Garrett 1999;
Powell & Proulx 2003). There are two kinds of killing
snares: in self-locking snares an animal pulls against the
snare, tightening it until asphyxiation occurs, as apposed to
stopped and free-running snares which restrain the animal
(see the section on restraining traps). Power snares similarly
kill by asphyxiation, but use powerful springs to tighten the
noose quickly. Drowning traps restrain an animal under-
water, and kill by hypoxia-induced death. Finally, less
commonly used traps include pitfall traps with water at the
bottom, to drown small rodents (Proulx 1999a).

Assessing welfare performance of killing traps

Killing traps are widely used to catch a range of species,
ranging in size from rodents to lynx. Here we analyse
methods commonly utilised to kill furbearers and mammals
other than rodents. The ability to kill an individual effec-
tively depends on species, size, trap type and also, to great

extent, trapper skill. In order to evaluate welfare perform-
ance of killing traps, we used four welfare measures: time to
unconsciousness, the likelihood of escape of injured
animals, the percentage of mis-strikes and selectivity. In the
next section we focus on only the first three and analyse
selectivity later. In laboratory conditions, killing methods
approved as humane are those that minimise the time
between the application of the killing procedure and the
onset of unconsciousness (eg Beaver et al 2001). In field
conditions however, the fast-acting killing methods used in
laboratory settings (eg stunning, cervical dislocation,
carbon dioxide) are not always feasible and the period of
consciousness and thus, the potential for poor welfare, can
last longer.

The welfare performance of killing traps in current use

Table 1 lists trap models which have been tested against
accepted standards of animal welfare. Effectively, there is no
research on trap welfare performance for most of the
European species apart from the stoat (Mustela erminea) and
muskrat. M. erminea is known as stoat in Eurasia and as
short-tailed weasel in North America. Despite being the same
species, the two populations differ in bodyweight and traps
suitable for short-tailed weasels are unsuitable for stoats
(Warburton et al 2002). As shown in Table 1, most of the tests
were undertaken on North American species and the criteria
for acceptability of a trap require 70% of animals tested to be
unconscious within 60 seconds (stoat), 120 seconds
(American pine marten [Martes americana], Canadian lynx
[Lynx canadensis] and fisher [Martes pennanti]) and
180 seconds (all others) (Powell & Proulx 2003).

Two further parameters that are likely to have a significant
impact on trap welfare performance, are the likelihood of
escape of injured animals and the percentage of mis-strikes.
However, data on these two parameters are scarce. Amongst
the traps passing the welfare performance tests in Table 1,
mis-strike varied between 0-10%. Data available for other
species suggest that both parameters vary greatly according
to trap type, species and, probably, trap setting. In neck
snares set for coyote (Canis latrans) mis-strikes varied from
8 to 14%; of these the percentage of animals still alive in the
traps varied from 17 to 86% and escapes varied from 3 to
13% (Phillips 1996). In spring traps set for red foxes
(Vulpes vulpes) and stone martens (Martes foina) mis-
strikes equalled 15 and 13% respectively (Pohlmeyer et al
1995). Few studies report the number of animals escaping
from killing traps; about 50% of American martens escaped
from snares set for snowshoe hares (Proulx et al 1994a),
whilst in possums (7richosurus vulpecula) escapes varied
from 0 to 6% depending on the type of spring trap (Miller
1993; Warburton & Orchard 1996). The welfare of escaped
(injured) animals is of concern; moreover, if an escaped
animal is likely to become trap-shy, this is undesirable from
a trapper’s perspective.

To improve welfare performance of killing traps, the time
lapse between the killing device being triggered and the
onset of unconsciousness of the caught animal should be
minimised. The vast majority of traps currently in use were
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Species

Trap model

Mis-strike

Time limits to unconsciousness
Criterion Pass Fail

Current technology n

Reference

Canis latrans King necksnare' - > 180 s - 180s x  Garrett 1999; Proulx
Mosher necksnare' - > 180s - 180s x 19992

Canis lupus* - - - - 180s - -

Castor canadensis* Conibear 330™ - > 180s 6 180s X Novak 1981a
Modified Conibear 330™ - <180s 6 180s X

Lontra canadensis - - - 180 s - -

Lynx rufus - - - - 180s - -

Lynx canadensis Conibear 330™ | > 180s 9 180s % Proulx et al 1995
Modified Conibear 330™ | 672+40s 9 180s X

Martes americana Conibear 120™ 3 > 180s 6 120s x  Barrett et al 1989;
Conibear 120 Magnum™ 2 68 +82s 14 120s x  Proulx et al 198%9a,b
Conibear 160™ 3 > 180s 16 120s x
Sauvageau 200]-5™ - >180s 14 120s x

Martes pennanti Bionic? 0 <55s 9 180s X Proulx & Barrett
Conibear 220™ - > |80s 4 180s x  1993a,b; Proulx
Modified Conibear 220™ 0 >180s 4 180s x 199%

Ondatra zibethicus™* Leprich spring trap 0 3.5+ 163s 12 180s x Inglis et al 2001
Conibear | 10™ 3 184.0 + 31.7 §° 12 180s X

Procyon lotor* Conibear 160™ - >180s 5 180s % Novak 1981a; Proulx
Conibear 280™ 0 > 180 s 6 180s x & Drescher 1994;
Conibear 330™ 5 > 180 s 5 180s x  Sabean & Mills 1994
Sauvageau 200[-8™ 0 > 180 s 3 180s x

Taxidea taxus - - - - 180s - -

Castor fiber - - - 180s - -

Lutra lutra - - - - 180s - -

Lynx lynx - - - - 180s - -

Martes martes - - - - 120s - -

Martes zibellina - - - - 120s - -

Meles meles - - - - 180s - -

Mustela erminea®™ Fenn Mk IV - > 180s - 60s x  Warburton et al
Fenn Mk VI - > 180s - 60s x  2002; Poutu &
Victor Snapback® | 3734505 7 60s x a::tﬁ:z: §(°°3:
Woaddington backcracker 4 113s 8 60s X O'Connor 2004

Nyctereutes procyonoides - - - - 180s - -

Mis-strike refers to the number of animals struck in a non-target body part; time limits to unconsciousness refer to loss of corneal and

palpebral reflexes; n is the number of animals tested.

Most of the tests were conducted in North America under the criteria that = 70% of animals should be unconscious in < 60, 120 or
180 seconds (eg Proulx 1999a; review in Powell & Proulx 2003). This is therefore used to assess passes and failures. The line divides

North American from European species.

* Species found in both continents; ' the trap failed because of high number of mis-strikes; > not tested in the field: in a different
experiment 2/10 animals escaped and 1/10 mis-strike; * time to loss of heartbeat; * see main text for stoat; °* the trap failed because

of high number of escapes.

developed by trappers and so trap performance reflects the
need to obtain undamaged pelts, with welfare of trapped
animals being a secondary issue or one that was not even
considered (Garrett 1999; Fox & Papouchis 2004a).
However, recent research in New Zealand and Australia (eg
see Littin et al 2004) has started incorporating animal
welfare into trap development and, in our opinion, this
should become common practice.

To assess the welfare performance of killing traps it has
been suggested that trap performance should be evaluated

following the ISO guidelines. Killing traps are tested in a
laboratory environment on anaesthetised animals as well as
in a compound designed to simulate field settings. However,
time to loss of consciousness of anaesthetised animals is
shorter than for unanaesthetised animals (Hiltz & Roy
2001). In artificial compounds animals are usually enticed
to the trap through a channel to ensure strike precision (eg
Inglis et al 2001). However, in the field, animals behave in
unpredictable ways and all too often traps that deliver quick
and effective kills in artificial compounds fail in the field
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Table 2 Trauma scales developed by various authors; numbers represent scores given to each injury.

van Ballenberghe Tullar Olsen et al Onderka et al Hubert et al Phillips (1996)
(1984) (1984) (1988) (1990) (1996)
Oedematous swelling and/or  Class | 5 - I-5 1-5 5-15
haemorrhage
Avulsed nalil - - - - _
Cutaneous laceration < 2 cm Class2 (<25cm) 5 5 5 3
long
Cutaneous laceration > 2cm  Class 3 (>2.5cm) 10 10 10 10 10
long
Permanent tooth fracture - - - - 10 -
exposing pulp cavity
Subcutaneous muscle lacera-  Class 3 - - 10-20 10-20 10-30
tion or maceration
Tendon or ligament macera-  Class 3 20 20 20-40 20-40 25
tion with partial severance
Damage to periosteum - - - - 30 10-30
Partial fracture of metacarpi or Class 4 - - 30 30 -
metatarsi
Fracture of digits Class 4 - - 30-40 30-50 -
Joint subluxation Class 4 30 30 - 100 -
Joint luxation - 50 50 50 50 30-100
Luxation at elbow or hock - - - 200-300 200 -
Compression fracture above - - 30 - - 100
or below carpus or tarsus
Simple fracture below carpus  Class 3 50 100 100 100 100
or tarsus
Simple fracture above carpus  Class 4 50 50 50 50 50
or tarsus
Damage or severance of ten- Class 4 - - 50 20-50 -
sons below carpus or tarsus
Major laceration on footpads - - - - - 30
Amputation of digit(s) - 150 50-200 30-40 30-50 25-100
Compound fracture below - 100 - 75 75 100
carpus or tarsus
Compound fracture above - 200 200 200 200 100
carpus or tarsus
Amputation of limb - 400 400 400 400 100

(eg Proulx et al 1989a, 1995; Proulx & Barrett 1990). These
difficulties bring into question the usefulness of ISO
standards for testing killing trap performance.

Drowning traps

Submersion or drowning traps are mainly used to kill semi-
aquatic species, mostly muskrat and American mink
(Mustela vison) in Europe and North American beaver
(Castor canadensis) and river otter (Lontra canadensis),
amongst others, in North America. Some of these species
show physiological adaptations to aquatic life such as
slower heart rates (bradycardia), and therefore can dive for
prolonged periods. For instance, the Eurasian otter (Lutra
lutra) dives for up to 22 minutes (Conroy & Jenkins 1986),

the muskrat for 12-17 minutes (Inglis et a/ 2001) and the
North American beaver for 15 minutes (Irving & Orr 1935).
Death by drowning-induced hypoxia is a slow process for
these species and even after struggling, which consumes
oxygen more quickly, electroencephalogram loss occurs after
an average of 4 minutes for the muskrat, and 9 minutes for the
beaver (Gilbert & Gofton 1982). The animals show an
indicator of distress because they struggle to get to the surface
(Gilbert & Gofton 1982). Moreover, death by drowning-
induced hypoxia is not considered an acceptable method of
euthanasia by veterinary and laboratory researchers (Close
et al 1996; Beaver et al 2001) and does not meet the presently
accepted standards for killing traps (Ludders et a/ 1999).
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Table 3 Trauma scale developed by ISO Technical Committee 191.

Pathological observation Score
Mild trauma

1) Claw loss 2 points
2) Oedematous swelling or haemorrhage 5 points
3) Minor cutaneous laceration 5 points'
4) Minor subcutaneous soft tissue maceration or erosion 10 points
5) Major cutaneous laceration, except on footpads or tongue 10 points
6) Minor periosteal abrasion 10 points
Moderate trauma

7) Severance of minor tendon or ligament 25 points
8) Amputation of | digit 25 points
9) Permanent tooth fracture exposing pulp cavity 30 points
10) Major subcutaneous soft tissue laceration or erosion 30 points
I'1) Major laceration on footpads or tongues 30 points
12) Severe joint haemorrhage 30 points
13) Joint luxation at or below the carpus or tarsus 30 points
14) Major periosteal abrasion 30 points
I5) Simple rib fracture 30 points
16) Eye lacerations 30 points
17) Minor skeletal degeneration 30 points
Moderately severe trauma

18) Simple fracture at or below the carpus or tarsus 50 points
19) Compression fracture 50 points
20) Comminuted rib fracture 50 points
21) Amputation of two digits 50 points
22) Major skeletal degeneration 50 points
23) Limb ischaemia 50 points
Severe trauma

24) Amputation of three or more digits 100 points
25) Any fracture or joint luxation on limb above the carpus or tarsus 100 points
26) Any amputation above the digits 100 points
27) Spinal cord injury 100 points
28) Severe internal organ damage (internal bleeding) 100 points
29) Compound or comminuted fracture at or below the carpus or tarsus 100 points
30) Severance of a major tendon or ligament 100 points
31) Compound or rib fractures 100 points
32) Ocular injury resulting in blindness of an eye 100 points
33) Myocardial degeneration 100 points
34) Death 100 points

The terms and definitions are taken from ISO 10990-5: 1999 Animal (mammal traps) — Part 5: Methods for testing restraining traps,
Annex C, C.| Trauma scale (www.iso.org), and are reproduced with the permission of the International Organization for Standardization,

ISO. Copyright ISO.
"' maximum 5.

Restraining traps

Types of restraining traps

Five kinds of restraining traps are widely used: stopped
neck snares, leg-hold snares, leg-hold traps, box or cage
traps and pitfall traps (FACE 1998; Proulx 1999a; Powell &
Proulx 2003). Neck snares are made of a wire loop set verti-
cally, so the head of the animal enters the wire loop, which

then tightens around the neck of the animal. In snares set for
restraint, a stop prevents the noose closing below a certain
diameter, thereby preventing asphyxiation. Within Europe,
neck snares must be stopped or free-running to prevent
strangulation (FACE 1998). Leg-hold snares are used exten-
sively to capture animals in scientific studies. Leg-hold
snares are also made of a wire loop, but placed horizontally
and designed to close upon the animal’s leg(s) to restrain it
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Table 4 The percentage categories of injuries caused by neck snares, leg-hold snares and box traps.

No injuries Minor injuries Major injuries Mortality Reference

Species Sample size Trap type

Bassiriscus astutus 8 Box trap 75% 25%
Canis latrans 22 Box trap 83% 17%
Didelphis - Box trap 61% 39%
virginiana

Gulo gulo 12 Box trap 100% -
Lynx canadensis 89 Box trap 100% -
Lynx canadensis 19 Box trap 68% 32%
Meles meles 5964 Box trap 88% 10%
Panthera pardus 18 Box trap - 39%
Procyon lotor - Box trap 52% 43%
Urocyon 16 Box trap 13% 87%
cinereoargenteus

Ursus americanus 25 Box trap 92% 8%
Vulpes velox 125 Box trap 88% 12%
Canis latrans 20 Leg-hold snare 5% -
Canis latrans - Leg-hold snare - 83%
Canis latrans 23 Leg-hold snare - 60%
Canis latrans 38 Leg-hold snare 6% 25%
Canis familiaris, 117 Leg-hold snare 55% 41%
Vulpes vulpes

Lynx canadensis - Leg-hold snare - 80%
Lynx canadensis 201 Leg-hold snare 48% 46%
Lynx rufus - Leg-hold snare - 100%
Panthera leo 27 Leg-hold snare - 100%
Panthera tigris 19 Leg-hold snare - 91%
Procyon lotor 49 Leg-hold snare 82% 16%
Puma concolor 209 Leg-hold snare 15% 83%
Ursus americanus 340 Leg-hold snare - 97%
Ursus americanus 37 Leg-hold snare 70% 30%
Vulpes vulpes - Leg-hold snare - 76%
Vulpes vulpes 117 Leg-hold snare 80% 14%
Vulpes vulpes 8l Leg-hold snare 69% 31%
Canis latrans 51 Neck snare - -
Canis latrans - Neck snare - -
Canis latrans 24 Neck snare 17% 53%
Castor canadensis 132 Neck snare - -

- 0% IAFWA 2003

- 0% Way et al 2002

- - IAFWA 2000

- 0% Copeland et al 1995

- 0% Kolbe et al 2003

- 0% Mowat et al 1994

2% 0% Woodroffe et al 2005*

- - Frank et al 2003

5% - IAFWA 2000

- 0% IAFWA 2003

- 0% Reagan et al 2002

- 0% Moehrenschlager et al
2003

- - Onderka et al 1990

9% - IAFWA 2003

40% 0% Shivik et al 2000*

69% 0% Shivik et al 2000*

4% 3% Fleming et al 1998

- - IAFWA 2003

6% > 1% Mowat et al 1994

- - IAFWA 2003

- 0% Frank et al 2003

9% 0% Goodrich et al 2001

2% - Novak 1981b

2% 1% Logan et al 1999

3% - Powell 2005

- 0% Reagan et al 2002

5% - IAFWA 2003

6% 0% Englund 1982

- - Novak 1981b

2% 2% Pruss et al 2002

- 16% Nellis 1968

30% 4% Shivik et al 2000*

- 5% McKinstry & Anderson
1998

Major injuries include mortality; where given by the authors mortality is presented separately.

* Studies that used the trauma scale published by ISO (Table 4).

(Powell & Proulx 2003). In both cases, snares are usually
anchored.

Leg-hold traps may be padded or unpadded. Leg-hold traps
have two jaws that open to 180° when set, and clamp
together to hold an animal’s foot or leg when triggered. The
trap is attached to the ground or an anchor by a chain or
cable. The anchor restrains the animal by snagging on
surrounding vegetation.

Box traps are constructed from a wide variety of materials
including plastics, wire mesh and wood (Meyer 1991;
Proulx 1999a) and all work on the same principle. An
animal enters the trap through an opening attracted by bait,
and triggers a device (eg treadle) that causes the door to
close and lock. Box traps vary in size, and their design
depends primarily on the target species (Powell &
Proulx 2003).
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Table 5 The pattern of injuries caused by leg-hold traps.

Species Sample size Trap type No injuries Minor injuries Major injuries Mortality Study
Procyon lotor 62 EGG trap 8% 56% 36% - Hubert et al 1996
Lontra canadensis 155 leg-hold - 44% 56% - Tocidlowski et al
2000
Canis lupus 16 offset jaws leg-hold - 65% 35% - Kuehn et al 1986
Canis lupus 129 offset jaws leg-hold - 72% 28% - Kuehn et al 1986
Canis lupus 40 offset jaws leg-hold - 100% - - Kuehn et al 1986
Canis latrans 31 padded leg-hold - 84% 16% - Olsen et al 1988
Canis lupus 48 padded leg-hold - - 48% - van Ballenberghe
1984
Canis familiaris 313 padded leg-hold - 89% 1% - Fleming et al 1998
Canis familiaris 280 padded leg-hold - 82% 18% - Fleming et al 1998
Lontra canadensis 87 padded leg-hold 16% 58% 26% - Serfass et al 1996
Lutra lutra 43 padded leg-hold - 86% 14% 9% Fernandez-Moran
et al 2002
Lynx canadensis 39 padded leg-hold 63% 8% 29% - Kolbe et al 2003
Lynx canadensis 23 padded leg-hold 34% 26% 40% - Mowat et al 1994
Lynx rufus 31 padded leg-hold - 77% 23% - Olsen et al 1988
Procyon lotor 100 padded leg-hold - 52% 48% - Olsen et al 1988
Urocyon 27 padded leg-hold - 67% 33% - Olsen et al 1988
cinereoargenteus
Vulpes vulpes 30 padded leg-hold - 93% 7% - Olsen et al 1988
Vulpes vulpes 19 padded leg-hold - 79% 21% - Meek et al 1995
Vulpes vulpes 28 padded leg-hold 36% 21% 43% - Englund 1982
Vulpes vulpes 9l padded leg-hold 53% 43% 4% - Travaini et al 1996
Alopex lagopus 155 unpadded leg-hold 41% 64% 23% 10% Proulx et al 1994b
Canis latrans 36 unpadded leg-hold - 47% 53% - Olsen et al 1988
Canis lupus 269 unpadded leg-hold - 65% 35% - Kuehn et al 1986
Canis familiaris 73 unpadded leg-hold - 69% 32% 5.5% Fleming et al 1998
Canis familiaris 20 unpadded leg-hold - 90% 10% - Fleming et al 1998
Lynx canadensis 12 unpadded leg-hold  23% 42% 25% - Kolbe et al 2003
Lynx rufus 47 unpadded leg-hold - 79% 21% - Olsen et al 1988
Didelphis virginiana 15 unpadded leg-hold  67% 13% 20% - Berchielli & Tullar
1980
Mephitis mephitis 30 unpadded leg-hold 40% 10% 50% - Novak [981b
Procyon lotor 17 unpadded leg-hold 41% 24% 6% - Berchielli & Tullar
1980
Procyon lotor 22 unpadded leg-hold 50% 27% 23% - Novak 1981b
Procyon lotor 40 unpadded leg-hold 2% 24% 74% - Hubert et al 1996
Procyon lotor 133 unpadded leg-hold - 30% 70% - Olsen et al 1988
Urocyon 13 unpadded leg-hold 46% 54% - - Berchielli & Tullar
cinereoargenteus 1980
Urocyon 38 unpadded leg-hold - 39% 61% - Olsen et al 1988
cinereoargenteus
Vulpes vulpes 22 unpadded leg-hold  23% 45% 32% - Novak1981b
Vulpes vulpes I5 unpadded leg-hold 20% 67% 13% - Berchielli & Tullar
1980
Vulpes vulpes 48 unpadded leg-hold - 63% 37% - Olsen et al 1988
Vulpes vulpes 15 unpadded leg-hold 61% 9% 30% - Englund 1982

Many studies do not combine whole body scores, but assess limb and oral injuries separately (eg Kuehn et al 1986); only limb scores are
given in this table. When scoring, most researchers do not specify the number of animals with no injuries, which are usually pooled with
animals with no or slight injuries.
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Table 6 Selectivity (number of non-target animals relative to total captures), mortality and injury caused to non-target

species in various types of traps.

Trap type

Target species

Non-target species

Selectivity Mortality Injury Reference

Killing traps

Drowning trap

Spring trap in
tunnels

Tunnel traps/snare

Spring trap

Leg-hold snare/coil spring
trap

Neck snare

Neck snare

Rotating jaw-trap

Rotating jaw trap

Restraining traps

Box trap

Box trap

Box trap

Leg-hold snare

Leg-hold snare

Neck snare

Ondatra zibethicus

Mustela erminea,
M. nivalis, M. vison

Trichosurus spp

Oryctolagus
cuniculus, Vulpes
vulpes

Canis latrans

Lepus americanus

Martes americana

Martes americana

Felis silvestris, Lynx
lynx

Canis familiaris

Martes pennanti

Panthera leo

Puma concolor

Vulpes vulpes

Anas platyrhynchos,
Rattus spp, Mustela erminea

Alectoris rufus, Erinaceus
europaeus, Oryctolagus
cuniculus, Mustela putorius

Mustela putorius

Erinaceus europaeus,
Mustela putorius, Rattus spp

Lynx pardinus

Odocoileus hemionus,
O. virginianus, Bos taurus

Martes americana

Perisoreus canadensis,
Glaucomys sabrinus

Corvus brachyrhynchos,
Rattus spp, Felis catus

Meles meles, Ursus arctos

Corvus brachyrhynchos, Felis
catus, Procyon lotor, Mephitis
mephitis

Martes americana, Gulo gulo,
Vulpes vulpes

Hyaena hyaena,
Crocuta crocuta, Acinonyx
jubatus

Odocoileus hemionus, Canis
latrans, Bos taurus

Canis familiaris, Felis catus, F.
sylvestris, Meles meles, Martes
martes, Lutra lutra, Lepus
europaeus

1.44-7.40%'

5%

23%

21%

50%

43%

30%

64%

93%

94%

32%

45%

46%

100%”

61%

50%

64%

33-63%

0%

100%

0%

1%

0%

17%

39%

50%

22.5%

0%

0%

17%

Crasson 1996

Short & Reynolds
2001

Birks & Kitchener
1999

Warburton &
Orchard 1996

Garcia-Perea 2000

Phillips 1996

Proulx et al 1994a

Naylor & Novak 1994

Proulx & Barrett
1993a

Potoénik et al 2002

Way et al 2002

Weir 1997

Frank et al 2003

Logan et al 1999

Chadwick et al 1997

" The relative % of injured and dead animals is not known.? Mortality and injury combined.
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Table 7 Trapping statistics (annual captures) from Canada (Statistics Canada 2004), Europe (FACE 1998), Russia
(Dronova & Shestakov 2005) and USA (Fox 2004b) for the 19 mammal species included in the Agreement (Anonymous

1998a).

Species Canada Europe Russia United States
Canis latrans 55,500 - - 110,000
Canis lupus 2,700 - 300* 1,200
Castor canadensis 260,000 300 - 300,000
Castor fiber - 1,500 - -

Lontra canadensis 19,000 - - 25,000
Lutra lutra - - 2,000 -

Lynx canadensis 11,300 - - 2,700
Lynx lynx - - 180% -

Lynx rufus 2,100 - - 27,000
Martes americana 120,000 - - 14,000
Martes martes - 45,000 - -

Martes pennanti 23,500 - - 8,300
Martes zibellina - - 250,000 -

Meles meles - 43,000 - -

Mustela erminea 30,000 27,200 105,000 14,000'
Nyctereutes procyonoides - 90,000 4,100* -

Ondatra zibethicus 290,000 700,000 1,100,000 2,000,000
Procyon lotor 72,000 7,000 - 2,100,000
Taxidea taxus 490 - - 17,000
Total 886,590 914,000 1,461,580 4,619,200

Estimates from Europe include animals caught in both killing and restraining traps. Data from Canada and Russia do not include meth-
ods of capture. Russian statistics are official harvests and do not represent animals taken illegally which may be > 150% of the official
harvest (Dronova & Shestakov 2005). * Data from Russian Far-east only; ' data include Mustela frenata and M. erminea.

Pitfall traps are predominantly used to capture small terres-
trial mammals such as shrews. The pitfall trap is a smooth-
sided container, usually > 40 cm deep and between
20-40 cm in diameter. These can be unbaited or animals can
be attracted to the trap by bait or by using barriers to force
animals into the pit.

Assessing welfare performance of restraining traps

The purpose of a restraining trap is to hold the animal
unharmed and with minimum stress until the trap is
checked. The animal can then be despatched or released.
There are two principle considerations when assessing
welfare performance of restraining traps: mortality of
trapped animals (target and non-target species) and injuries
suffered by restrained individuals. To compare traps
directly, a quantitative approach is needed, and several
studies over the last couple of decades have used injury
scales to assess welfare performance (Table 2). Most injury-
scoring systems correspond to a detailed evaluation of
pathological changes. However, some studies examine only
specific body areas rather than the whole body, and this may
affect the assessment of welfare performance (eg van
Ballenberghe 1984; Onderka et al 1990).

Since the first injury scales were developed, the number of
injury classes has increased from 12 to more than 15. Each
study has added injury classes or altered scoring and this
makes both the direct comparison of the standards of traps

and the repeatability of studies difficult (Engeman et al
1997). In 1999, the ISO developed a standardised method
for assessing welfare performance of restraining traps (ISO
10990-5 1999; Table 3). This improves on earlier injury
scales in three ways: it has a larger number of categories,
incorporating examination of all body areas including areas
previously not covered (eg ocular injuries); it advocates
examination of injuries by veterinary pathologists; and as an
overall international standard for assessing restraining traps,
it allows better comparative assessment of welfare perform-
ance. The ISO trauma scale constitutes a significant step
towards improving assessment of trap welfare performance,
though few studies have utilised it (Table 4).

Currently there are few objective criteria for interpreting the
impact of injuries to animals, and so human-based scales are
used to assess the importance of injuries (Kirkwood et a/
1994). Regardless of the scoring system, injuries that have
the potential to reduce survival of released animals always
receive a high score, typically in excess of 50 points
(Tables 2 and 3). In this respect, they have much in common
with trauma scales used to assess life-threatening human
injuries (Greenspan et al 1985). However, while these
scales assess injury, they do not incorporate variables such
as pain. Human trauma scales only examine the life-threat-
ening nature of the injury (Greenspan et al 1985); separate
scales exist to assess pain (Turk & Melzack 1992). Thus,
while broken teeth receive relatively low trauma scores
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(Tables 2 and 3), orofacial pain is some of the most intense
and excruciating, rating highly on pain scales in humans
(Tandon et al 2003).

Assessing injuries is a method that allows a quantitative
assessment of trap performance to be made. Assessments
can be made for those animals that are caught and killed or
caught and released. However, there are reservations about
how injuries can be directly related to welfare. Currently,
injury-based trauma scales are the best available method
(Proulx 1999a), but in our opinion different approaches are
needed to assess accepted welfare standards. These should
incorporate a) the individual animal and context (species,
size, age, sex, season), b) location(s) of the wound(s), c¢) the
nature and pain associated with the injuries, and most
importantly if being released, d) the long-term survival and
fecundity of the individual and the impacts of removal of
animals from the population (such as those on dependants).
As has already been shown in Riippel’s fox (Vulpes ruep-
pellii), the majority of individuals received low injury
scores when caught in padded leg-hold traps, yet subsequent
survivorship was significantly reduced, possibly due to
predation caused by temporary limping (Seddon et al 1999).
Damage caused by the pressure of neck snares on tissue
may take days to appear, often after individuals are released;
such tissue necrosis can lead to death of the individual
(Stocker 2005). For carnivores broken teeth have been
linked to the inability to catch wild prey and increased
livestock predation (Patterson et al 2003). Even such factors
as claw loss may impact on subsequent ability to catch prey.
Future assessment of trap performance must include an
assessment of the longer-term impact on the individuals
after release. Any negative impacts on survival or fecundity
would have serious implications for the validity of many
scientific studies and/or the post-release survival of non-
target species.

Physical injury and pain comprise only one facet of the
distress associated with trapping. Anxiety caused by
confinement and physical exertion related to struggling will
also affect the welfare of the animal (Marks et al 2004).
When prolonged, this distress can have a deleterious effect
on an animal’s health and subsequent survival (Moberg
1999). As a consequence, an important, but often over-
looked component of trap welfare performance involves
assessing the physiological changes caused by trapping.
There are three physiological responses to the psychological
stress of being trapped, the pain of any injuries and exertion
from struggling against or within the trap (Warburton et al
1999). Stress and pain of capture cause significant changes
in hormones, enzymes and electrolytes, as well as muscle
pH. Trapped animals have increased levels of serum cortisol
(Hamilton & Weeks 1985; Kreeger et al 1990; White et al
1991; Cross et al 1999; Warburton et al 1999; Inglis et al
2001), indicating a stress response to being trapped. During
the initial moments of capture, animals have increased
activity as they struggle and move around (White er al
1991; Inglis et al 2001). This causes increased heart rate and
body temperature (Kreeger et al 1990; White et al 1991;

Inglis et al 2001). For scientists, this affects handling tech-
niques. Individuals with higher body temperatures require
larger dosages of anaesthetic (Cattet et al 2003; McLaren
et al 2005). Increased activity causes a physiological
response and may even cause long-term muscle damage
(Duncan et al 1994); typically, enzymes and metabolites
such as creatine kinase and circulating phosphate increase
in the blood of trapped animals as a result of physical
activity (Kreeger et al 1990; Hubert et al 1996; Huber et al
1997; Warburton et al 1999; Cattet ef al 2003). Whilst it can
be seen that many studies have examined the physiological
changes caused by particular types and/or makes of traps,
there is a need for more comparative studies between the
principal trapping methods.

The welfare performance of restraining traps in
current use

Trap-based injuries are rarely reported in scientific papers
and, as such, this makes it hard both to improve and to
compare trapping techniques. To assess welfare perform-
ance of restraining traps two factors must be considered: the
nature and severity of injuries suffered by target and non-
target species and the long-term impact on survival and
fecundity for an individual (Kirkwood et al 1994; Littin
et al 2004).

Neck snares are widely used both for pest control and fur
trapping, but are less commonly used for scientific studies.
Few studies have evaluated the humaneness of neck snares
in the same way as has been done for leg-hold snares, leg-
hold traps and box traps (eg Sala et al 1993; Lovari et al
1994; Lucherini & Lovari 1996). Those that do apparently
pool categories of wounds or fail to provide information on
numbers of individuals with no or minor injuries (van
Ballenberghe 1984; McKinstry & Anderson 1998; Pruss
et al 2002). When set correctly, serious injuries are
purported to be relatively uncommon, though mortality of
trapped individuals is higher than with both leg-hold snares
and box traps (Table 4). One further difficulty in assessing
welfare standards of neck and leg-hold snares stems from
certain insidious injuries manifesting themselves days after
the release of an individual. Pressure from the wire ligature
can damage cellular structures, which can in turn lead to
necrosis of tissues (pressure necrosis) and ultimately death
in the days following release (Stocker 2005). Great concern
also arises from the incorrect setting of neck snares
(National Federation of Badger Groups 2002). While
training and codes of practice are freely available (British
Association for Shooting & Conservation 2002), deliberate
setting of non-stopped snares where they are illegal, snares
set where they may catch protected species or where
animals may kill themselves, and snares not checked daily,
are common (MacNally 1992; National Federation of
Badger Groups 2002). In the UK, neck snares are the
commonest form of restraining trap because they are cheap
and require minimum effort to set and maintain. Reports of
misuse are frequent; despite this, there are no quantified
data on the level of use/misuse of snares (Department for
Environment Food and Rural Affairs [Defra] 2005; League
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Against Cruel Sports 2005). Even when neck snares are set
and utilised correctly, they commonly catch non-target
species and these can have high mortality (see later section)
(Phillips 1996; Chadwick et al 1997; Defra 2005).
Modification of neck snares may increase target specificity
and reduce capture of non-target species (Pruss et al 2002;
Luengos Vidal et a/ 2003), but overall the lack of data on the
use of snares makes it difficult to assess their welfare impact.

In comparison to neck snares, the effectiveness and welfare
performance of leg-hold snares is more commonly reported
in the scientific literature (Table 4). In general, leg-hold
snares appear to have an acceptable effect on welfare, with
little target species mortality (Table 4). However, the same
cannot be said for non-target species, which may experience
high mortality (see later section). One further problem
arises from foot swelling; several studies highlight that most
individuals have a swollen foot caused by the noose, yet do
not classify these as serious (Logan ef al 1999; Frank et al
2003). Since snares may cause subsequent pressure
necrosis, and even temporary limping may have a negative
impact on an individual, further work is needed to examine
the long-term welfare impact of leg-hold snares.

Leg-hold traps are considered inhumane and banned within
the EU and 80 countries worldwide (Fox 2004a); nonethe-
less, they are a common capture device in North America
and Canada. Across the literature, the majority of studies
show a significant percentage of trapped individuals
suffering major injuries (Table 5). If the criterion used is
that 80% of individuals have nothing more than minor
injuries (Anonymous 1998a), it is clear that both padded
and unpadded leg-hold traps fail in this respect.
Comparative studies have shown that padded leg-hold traps
cause fewer injuries than unpadded leg-hold traps, but at the
same time different studies on the same species have found
contrasting welfare performance results (Table 5). For
example, welfare performance of leg-hold traps for red
foxes has been assessed extensively in different locations
around the world, yet red foxes have very different body-
weights in different locations. Since smaller body size may
increase the levels of injuries sustained using the same leg-
hold traps (Seddon et al 1999), location differences of trap
tests may confound results (International Association of
Fish and Wildlife Agencies [TAFWA] 2003). In addition, the
many different kinds of leg-hold traps (padded, unpadded,
off-set jaws, double jaws, various sizes, different numbers
of springs) and contrasting methods of assessing injuries
make true comparisons difficult (Engeman et al 1997).
What is clear is that 28/38 studies on leg-hold traps
(Table 5) fall outside currently accepted standards of
welfare (eg Proulx 1999a; Powell & Proulx 2003).
Physiological studies demonstrate that they are more
stressful than other capture techniques (Kreeger et al 1990;
White et al 1991; Cross et al 1999; Warburton et al 1999),
can have poor capture specificity (Table 6), and can reduce
long-term survivorship of released individuals (Seddon et al
1999). Leg-hold traps are clearly not the most humane
capture technique, yet where legal, for example in many
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states in the USA, they are widely used for a range of
species (Fox & Papouchis 2004b).

Box and cage traps are one of the most widely used trapping
techniques. Animals captured in these traps appear to
undergo fewer traumas than those captured in snares and
leg-hold traps (Table 4) (Powell & Proulx 2003).
Significantly, if checked regularly and used correctly,
mortality rates approach zero (Table 4). Wounds appear to
be less severe, with most injuries confined to skin abrasions
and broken teeth, often reduced by improved trap design
and reduced mesh size (Short ef al 2002; Powell & Proulx
2003). Box traps can capture a range of species, but unlike
other trap methods, non-target species are typically released
unharmed, the only distress experienced generally being
that of restraint (Table 4). On the other hand, for large
species, box traps can be bulky to transport and not practical
to use in remote areas.

To date, there have been few comparative studies examining
the physiological response to snares and box traps, other
than a study comparing darting and leg-hold snares when
capturing free-ranging brown bears (Ursus arctos) (Cattet
et al 2003). Most studies compare physiological responses
between leg-hold traps and box traps. The majority show
that box traps are less stressful than leg-hold traps. Box traps
caused an increase in cortisol compared to untrapped indi-
viduals (White ef al 1991), but this was lower than individ-
uals caught in leg-hold traps (Kreeger et al 1990; White et al
1991; Cross et al 1999; Warburton et al 1999). Significantly
this was not related to injuries and therefore pain (Warburton
et al 1999). Both box traps and leg-hold traps caused an
increase in body temperature, heart rate and some blood
metabolites, associated with increased activity, but box traps
showed lower values than leg-hold traps, indicating lower
physical activity when trapped (White et al 1991; Warburton
et al 1999). Thus, box traps seem the most favourable option
because the number of injuries is lowest and physiologically
box traps appear to be the least stressful.

Trap selectivity

An important side-effect of both killing and restraining
traps is selectivity, usually measured as the number of indi-
viduals of the target species caught relative to the number of
non-target animals. It is evident from Table 6 that selectivity
varies widely with trap type. However, whilst with killing
traps all or the majority of non-target individuals captured
are killed, restraining traps vary in mortality rates from 0%
in box traps to 17% in leg-hold snares (Logan et al 1999;
Potocnik et al 2002). It has long been recognised that non-
target captures can be very high in comparison to target
captures (eg it has been noted previously that the number of
non-target to target animals can vary from 0-18.1)
depending on trapping device used, season, bait and the way
in which the trap is set in the field (Novak 1987; Proulx et al
1993). The capture of non-target individuals can also pose a
serious threat to species of conservation concern. For
instance, studies on museum specimens and necropsies of
golden eagle (Aquila chrysaeotos), bald eagle (Haliaeetus
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leucocephalus) and Iberian lynx (Lynx pardinus) showed
42, 14 and 64% respectively died as a result of trapping or
because of injuries caused by trapping (Bortolotti 1984;
Garcia-Perea 2000). However, not all mortality is immedi-
ately apparent at the time of the capture. For example, post-
traumatic stress of capture can cause subsequent cardiac
myopathy in ungulates (Putman 1995); moreover, post-
release pressure necrosis may affect non-target species
captured in snares (Stocker 2005). Guidelines to avoid
capture of non-target species are available from organisa-
tions such as the British Association for Shooting and
Conservation (2002), Defra (2005) and IAFWA (2006).

Making killing and restraining traps more
humane

The development of higher welfare performance of traps
should be a priority. Recently, much research has been
devoted to testing the animal welfare impacts (reviews in
Powell & Proulx 2003; Warburton & O’Connor 2004) and
efficiency of killing traps (Pawlina & Proulx 1999), and
integrating ethics and animal welfare in trapping research
(IAFWA 1997; Broom 1999; Powell & Proulx 2003; Fox &
Papouchis 2004a). In contrast, much less effort has been
devoted to excluding non-target species from killing traps
(Short & Reynolds 2001; Reynolds et al 2004).

Most of the killing traps currently in use fall below accepted
standards of welfare (see next section on the Agreement), or
may be effective when tested in compounds and ineffective
in the field (Powell & Proulx 2003; Fox & Papouchis
2004b; Warburton & O’Connor 2004). Technical improve-
ments may improve efficiency of some killing traps (Proulx
& Barrett 1993a; Proulx et al 1995; Warburton & Hall 1995;
Warburton et al/ 2000). For instance, improving strike
precision of spring traps to target the neck and avoid back
strikes can reduce the impact force needed to kill quickly
(Nutman et al 1998; Warburton et a/ 2002). Increasing
strike power is of concern for user safety but both strike
precision and mechanical advances can avoid the use of
increased power. Rotating-jaw traps can be further
enhanced by offsetting the trap jaws (Zelin et al 1983)
without the need to increase power. Some traps are quicker
and more efficient killing devices than others. A trap
designed to kill by shutting off the blood supply to the brain
(a neck-hold trap) rather than one that aims to suffocate the
animal by clamping its back (such as body-catch traps), will
kill more quickly and more effectively (Proulx & Barrett
1991; Phillips 1996), although this may depend on the
species (Copeland et al 1995). However, the trapping
community seems to be resistant to the adoption of new
devices and old and illegal methods are still widely used
across the globe (Powell & Proulx 2003; Dronova &
Shestakov 2005). An understanding of the biology of the
target species, and extensive trapper training, are therefore
essential to increase trap efficiency and improve animal
welfare (Powell & Proulx 2003).

Many studies report slight species-specific modifications
that can enhance the welfare of restraining traps. To reduce
teeth breakage, box traps can be constructed from natural

materials (Copeland et al 1995), mesh size or air hole size
can be reduced (Arthur 1988; Powell & Proulx 2003), or
box bars (a bar placed at the entrance of the trap to prevent
biting of the door) can be added (Woodroffe et a/ 2005). For
skin abrasions, smooth material can be used to construct
traps or smooth coatings added to abrasive materials
(Woodroffe et al 2005). Longer periods of time spent in the
trap are often associated with greater exertion and more
serious injuries (Powell & Proulx 2003). Most European
countries and some North American states require traps
(both killing and restraining) to be checked daily (although
this may mean circa 36 hours, if traps are checked at dawn
and then at dusk the following day [FACE 1998; Fox &
Papouchis 2004a]). This is a minimum standard; reducing
the time in traps by either checking more frequently (Proulx
et al 1993) or monitoring traps with electronic devices can
reduce the number of serious injuries (Kaczensky et al
2002; Potocnik et al 2002; Larkin et al 2003). The closure
or tying open of traps during adverse weather conditions
can reduce freezing damage or hypothermia in colder
climes (de Vos & Gunther 1952). Welfare performance may
also be improved in both neck and leg-hold snares.
Increasing the diameter of the cable can reduce laceration
injuries (Garrett 1999). The addition of swivels gives a
struggling animal more flexibility and makes it more
difficult to entangle or twist the snare (eg Nellis 1968;
Logan et al 1999). Adding a breakaway snare lock, snare
stops and pan tension devices can both minimise capture of
non-target species, and ensure that stronger non-target
species can escape from the snare (Garrett 1999). Altering
the breaking tension of the cable itself can also minimise
capture of some non-target species (Fisher & Twitchell
2003). A plastic coating around the wire noose can reduce
injuries (Englund 1982). Careful site selection can prevent
individuals becoming entangled in surrounding vegetation,
and thus injured (Logan et a/ 1999). Some studies have
shown that tranquillisers attached to snares can also reduce
injuries (Garrett 1999; Pruss ef al 2002; Marks et al 2004).
Perhaps the greatest advancement to snare welfare would be
better training for users and prosecution of those deliber-
ately setting snares illegally. In future, new remote-
controlled teleinjection methods (ie a blowgun remotely
monitored and triggered up to 400 m away, shooting anaes-
thetised darts), which are being developed to catch large
mammals with minimum stress and high selectivity, could
be extremely useful for research and conservation purposes
(Ryser et al 2005).

International legislation on mammal trapping

The ISO standards for killing and restraining traps were
drafted by representatives of countries with an interest in
trapping standards, members of the trapping community
and animal welfare organisations (Harrop 1998, 2000).
Since no agreement could be reached on either time to the
onset of unconsciousness for killing traps or the use of non-
physiological indicators of distress, which were perceived
as two measures to assess humaneness (Harrop 1998, 2000),
the European Union signed two international documents:
the Agreement on International Humane Trapping
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Standards (Anonymous 1998a), signed between the EU,
Canada and the Russian Federation (hereafter the
Agreement) to facilitate the trade in fur and traps as well as
to ensure the good welfare of trapped mammals (Harrop
1998), and the Agreed Minute between the EU and the USA
on humane trapping standards (Anonymous 1998b), a
document that differed only in small technical details from
the Agreement (see Harrop 1998, 2000).

It is beyond the scope of this review to cover all national
legislation on mammal trapping. Nonetheless it is important
to mention a few pieces of legislation dealing with specific
trap types. For instance, mammal trapping in Europe is also
regulated by the Leg-hold Trap Regulation (The Council of
European Communities 1991), which bans the use of leg-
hold traps within the EU and prevents the import of fur from
countries that employ leg-hold traps. Leg-hold traps are also
completely or partially banned in eight US states (Arizona,
California, Colorado, Florida, Massachusetts, New Jersey,
Rhode Island and Washington) (Fox 2004b). At a national
level, only five European countries (Belgium, France,
Ireland, Spain, and the UK) still allow the use of neck snares
(FACE 1998; Fox 2004b). Snares (all kinds) are banned in
Arizona, Connecticut, Massachusetts, New York, Rhode
Island and Vermont, whilst colony traps, a type of drowning
trap or restraining trap underwater, are not allowed in
Illinois, Delaware, Massachusetts, Missouri, New York,
Pennsylvania and Wisconsin (Fox 2004b). This highlights
the fragmented nature of trapping legislation at national and
international level and is in part inconsistent with other
animal welfare legislation. For instance, different pieces of
legislation concerning the welfare of farm animals cover all
stages of the process from housing, to transport and
slaughter. In the controlled conditions of slaughterhouses
the period of pain and distress before the loss of conscious-
ness is often less than 60 seconds, and yet ongoing research
aims to further shorten this time (Mellor & Littin 2004).
Countries such as Australia have established humane
standards for even the control of introduced pest species
(Sharp & Saunders 2005). Codes of conduct developed by
shooting or bowhunting organisations require hunters to
target vital areas of an animal’s body so that killing is fast
acting; moreover hunters should aim to produce an
immediate kill (Gregory 2005; British Association for
Shooting & Conservation 2006; North Dakota Bowhunters
Association 20006). In contrast, 300 seconds is considered as
an acceptable time of suffering for wild mammals caught in
killing traps and in some cases the period permitted between
two visits to check restraining traps is 72 hours (Fox 2004b).

Limitations of the international legislation

The current legislation on trapping standards does not
promote good animal welfare performance. For instance,
some procedures in the ISO standards to test killing and
restraining traps are less than ideal. Testing traps in an arti-
ficial compound is assumed to recreate actual field settings
for both killing and restraining traps, whereas all conditions
as well as individual animal behaviour cannot be easily
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recreated. This could lead to traps failing in the field and
poor welfare of trapped animals (Powell & Proulx 2003;
Fox & Papouchis 2004a; Warburton & O’Connor 2004).
Moreover, the killing traps standards fail to recognise
drowning traps as inhumane and ban their use. Despite the
fact that the ISO standards advocate the need for target
specificity, no actual guidelines are given to avoid capture of
non-target species (but see British Association for Shooting
and Conservation 2002; Defra 2005; IAFWA 2006). The ISO
standards currently provide the best available information
upon which a decision can be made regarding
acceptability/humaneness of restraining traps. However, the
long-term impact of some injuries, pain and physiological
stress are not incorporated into this assessment.

The main aim of the Agreement is to facilitate the trade of
fur amongst the participant countries. Consequently, several
mammal species (eg red fox, coypu [Myocastor coypus])
and many rodents (Mason & Littin 2003) are commonly
trapped in Europe to reduce numbers but are not included in
the Agreement. Equally, several mammals trapped for fur in
Canada and Russia (eg wolverine [Gulo gulo], red squirrel
[Sciurus vulgaris]) are not included in the Agreement.
While the Agreement sets welfare standards for 19 species
(Table 7), there are no specific guidelines for the majority of
species not included in the Agreement. In addition, when
the Agreement was signed in 1997, different time limits to
unconsciousness were set; smaller species must be rendered
unconscious in shorter time limits (60 or 180 seconds) than
larger ones (300 seconds). However, the time limits to
unconsciousness adopted in the Agreement now fail to
account for higher welfare standards currently accepted in
trap research. Indeed, the traps currently available for
American beaver, American pine marten, Canadian lynx,
fisher and muskrat may kill within time limits shorter than
those adopted by the Agreement (Powell & Proulx 2003;
Table 1). By allowing the use of traps that fall below the
accepted standards of animal welfare, the time limits set by
the Agreement cannot be considered acceptable. Lastly, the
Agreement considers killing and restraining traps to be
humane if time to unconsciousness (for killing traps) and no
indicators of poor welfare (for restraining traps) are
achieved in a minimum of 80% of cases; for the remaining
20% or less of trapped animals, any level of welfare is
acceptable. A minimum estimated 7,880,000 animals
(excluding unrecorded and illegally trapped animals) of the
mammal species included in the Agreement are trapped in
killing and restraining traps in Canada, Europe, Russia and
the USA annually (Table 7) and this implies that, at the very
least, poor welfare for hundreds of thousands of animals
each year is acceptable. A key goal should be to reduce this
number substantially.

One missing aspect from the legislation concerns the
methods of euthanasia of animals trapped in restraining
traps. Trappers’ magazines often advocate suffocation,
drowning, gassing and hitting with clubs to minimise pelt
damage (Minnesota Trapper Association 2000; Fox &
Papouchis 2004c; Orr 2005). No formal guidelines are
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provided for pest control officers, and while some may use
guns or other humane killing devices to despatch trapped
animals (The Fund for Animals 2001), some will undoubt-
edly use less humane methods. Scientists, in contrast,
follow precise guidelines on euthanasia, and only humane
methods are allowed (Close et al 1996; Beaver et al 2001).
Similarly, farmed animals must be stunned before slaughter
in the vast majority of commercial slaughterhouses in
Australia, Europe and the USA so that the period of distress
before killing is minimised (Gregory 1989/1990); some
forms of ritual slaughter also allow stunning prior to
slaughter in certain contexts (Mellor & Littin 2004). There
are no guidelines on how to kill a trapped animals humanely
in either of the ISO documents or the Agreement. To improve
welfare, this aspect of trapping needs to be addressed.

Mammal trapping for research

The welfare of animals used in research has become
increasingly important in the last half century and is the
subject of great public concern and debate among scientists
(Broom 1988; Putman 1995; Dawkins 1998; Clutton-Brock
2003). In general, for a scientific journal to accept original
research conducted using wild animals, authors must have
complied with the laws and regulations of the country
where the research was undertaken. If research techniques
affect the animals under study, the value of the data
collected is reduced, possibly significantly. When animals
were kept confined temporarily in a laboratory, researchers
must have followed guidelines such as Guide to the Care
and Use of Experimental Animals (Canadian Council on
Animal Care 1993), Guide to the Care and Use of
Laboratory Animals (Institute for Laboratory Animal
Research 1996), Guidelines for the use of animals in behav-
ioural research and teaching (Anonymous 2003) by The
Association for the Study of Animal Behaviour, and
Guidelines for the capture, handling and care of mammals
(American Society of Mammalogists Animal Care and Use
Committee 1998). These guidelines are published to help
researchers design studies that have minimum impact on the
individuals, populations or communities under examination.
This includes minimising sample sizes for statistical
analyses, choosing live-capture methods which are humane
or killing traps that kill as quickly and painlessly as
possible, assuming responsibility for dependent offspring,
and minimising the length of confinement to avoid disrup-
tion to social interactions (American Society of
Mammalogists Animal Care and Use Committee 1998;
Anonymous 2003). Researchers are responsible for all
animals involved in their study: should restraining traps be
laid out, only the number of traps that can be checked daily
should be employed; where the target species is nocturnal,
traps should be checked at dawn and closed during the day
to avoid capture of diurnal non-target species; great care
must be taken when small mammals are to be captured, as
they are very sensitive to extreme temperature, dehydrate
very quickly due to high metabolism, and may starve in
short time spans; when research involves endangered

species, researchers must work in co-operation with official
agencies such as CITES (Convention on International Trade
in Endangered Species of Wild Flora and Fauna) or IUCN
(The World Conservation Union); sampling must be
restricted to the smallest number of individuals and,
whenever possible, conducted as far apart as possible so that
recolonisation may take place from neighbouring populations
(American Society of Mammalogists Animal Care and Use
Committee 1998); in some instances during a study, animals
might need to be killed; in such circumstances the accepted
methods of euthanasia are those published by organisations
such as American Veterinary Medical Association (Beaver
et al 2001) or the Federation of European Laboratory Animal
Associations (Close et al 1996).

In conclusion, there is no distinct definition of humane
trapping; whoever undertakes the research is responsible for
the welfare of the animals involved and must minimise
disruption to the species at all levels ie individuals, groups,
populations and communities, and at all stages of the study.
These principles should be the basis for establishing welfare
standards for trapping undertaken for other than research
purposes.

Animal welfare implications

A large number of killing and restraining traps currently in
use for mammals do not meet accepted standards of animal
welfare. The methods currently in place to test trap devices
are inconsistent. Testing restraining and/or killing traps in
controlled systems is less than ideal; physiological
responses of anaesthetised animals have been shown to
differ from the responses of unanaesthetised animals (Hiltz
& Roy 2001), and the full range of behaviours of animals in
the wild cannot be recreated in captive conditions. With
regard to restraining traps, there is no clear understanding of
the injury scoring system or how this relates to animal
welfare. Very few (if any) studies present good behavioural
or physiological measures of animals in different trap types.
Many facets of the welfare of trapped animals such as
behaviour, physiology, immunology and molecular biology
still need to be incorporated into trap evaluation to achieve
a more complete assessment of welfare. The welfare of wild
animals caught for fur or population control lags a long way
behind other welfare standards, such as those set for slaugh-
tering farm animals (Mellor & Littin 2004), trapping
standards for scientific research or those for shooting and
bowhunting. There is no logic for contrasting welfare
standards for wild animals and captive animals or for
different welfare standards for the same species when
trapped either for scientific research or for pest control. The
ISO standards should be seen as a baseline to set higher
welfare standards. This can be achieved by reviewing the
time to unconsciousness following improvements to killing
traps, banning inhumane killing methods such as drowning
traps, identifying acceptable methods for euthanasia of
trapped animals and collecting new data on stress responses
to different trap types. In conclusion, we believe that animal
welfare standards for trapping should be the highest achiev-
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able whatever the need (for fur, population control or scien-
tific research), should not fall below current accepted
standards for other animal uses and, finally, that further
improvements should always be sought.
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Abstract

Although killing neck snares are used on traplines in Canada to capture gray wolves (Canis lupus), coyotes (C.
latrans), and red foxes (Vulpes vulpes), they are not subject to trap performance criteria set out in the Agreement
on International Humane Trapping Standards (AIHTS). This paper reviews scientific information related to the
humaneness and selectivity of killing neck snares used to capture canids. All past studies demonstrated that manual
and power killing neck snares were inadequate to consistently and quickly render canids unconscious. Furthermore,
killing neck snares are non-selective, and impact seriously on the welfare of non-target animals. We recommend
that the AIHTS be modified to allow only killing neck snares that kill quickly and consistently, and in the absence
of such snares, to phase-out all killing snares for which efficient and more humane alternatives exist.
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INTRODUCTION

To address animal welfare concerns about trapping in Canada,
intensive research was conducted in Canada during the 1970s
through the 1990s (Federal Provincial Committee for Humane
Trapping — FPCHT - 1981; Proulx 1999). This research identified
and developed several humane trapping devices for killing or
restraining furbearers (Proulx e# a/. 2012). Yet, despite significant
technological improvements, many antiquated trapping systems are
still used today (Proulx and Santos-Reis 2012). Killing neck snares
are one example. They are popular in Canada where they are set on
traplines to harvest canids, i.e., gray wolves (Canis /upus), coyotes
(Canis latrans) and red foxes (Vulpes vulpes) (Proulx ez al. 2012;
Fédération des Trappeurs Gestionnaires du Québec — FTGQ_
—2014; Sinnema 2014). Killing neck snares are commercially
available (e.g., Halford’s 2014) and their use is being taught by
professional trappers (e.g., Trapper Gord 2014). They are popular
among trappers because they are cheap, lightweight, easy to set
and camouflage (except power snares), and efficient at capturing a
diversity of furbearers. Furthermore, some trappers claim that they
are humane, as they compress the carotid arteries, thereby reducing
blood flow to the brain, quickly leading to unconsciousness and
then death (Sinnema 2014). In this paper, we review research
related to the humaneness and capture selectivity of killing neck

snares used to capture and kill canids.
KILLING NECK SNARE TECHNOLOGY

There are 2 types of killing neck snares. Both are usually made of
braided, galvanized stainless steel wire (diameter: 1/16 to 1/8 inch
— 1.6 to 3.2 mm). They are placed on animal trails or in enclosed
areas with lures or baits. Ten or more killing neck snares may be
set around large draw baits (“saturation snaring”) to catch most of
a wolf pack.

Manual killing neck snares — for which an animal provides the
energy necessary to tighten the noose. One end of the snare is
formed into a loop with a one-way locking tab that only allows the
loop to tighten (Figure 1a). The more a captured animal struggles,
the tighter the loop becomes, if the lock functions properly (e.g.,
malfunction may result from the animal’s hair being pulled into
the lock as the snare tightens). The other end of the snare is
anchored to a fixed object (e.g., a tree) or, because the trapper wants
to minimize disturbance at the trap site, to a “drag” that allows the
snared animal to leave the location. Specific loop diameters and
heights are recommended to capture canids in open or in forested
sites (e.g., FTGQ 2014). The efficacy of killing neck snares to kill
animals may be improved by using the smallest possible cable wire
diameter for the target species, better one-way locking tabs that
only allow the loop to tighten, locks with compression or quick
kill springs to increase clamping force, and swivels to avoid cable

torsion and breaking (FTGQ 2014; Klassen 2014) (Figure 1b).

Power killing neck snares — for which one or two springs provide the
energy necessary to tighten the noose. No locks are needed because
the clamping force is supplied by the spring pulling on the snare
wire (Figure 2). Manufacturers of power killing neck snares claim
without providing data that these devices are more selective than
manual snares, and captured animals cannot chew the wire (e.g.,
Ram Power Snare Systems 2014).

KILLING NECK SNARES V8.
TRAPPING STANDARDS

According to trapping performance requirements set out in
the Agreement on International Humane Trapping Standards
(AIHTS) signed by the European Community, Canada, and
Russia in 1997, killing devices used for the capture of canids should
render the animals irreversibly unconscious within 300 sec (Official
Journal of the European Communities 1998). A killing trap would
meet the standard if at least 80% of 12 animals are unconscious
and insensitive within the time limit, and remain in this state until
death. Therefore, at a 95% confidence level (one-tailed binomial
test), such a killing trap would render 258% of target animals
irreversibly unconscious in <5 min (Powel and Proulx 2003).
However, a footnote to Article 7 in the ATHTS stipulates that the
standards do not prevent individuals from constructing and using
traps (which may not pass the 300 sec test), provided that such traps
comply with designs approved by the relevant competent authority.
Although killing neck snares are commonly manufactured and
sold on the open market, they are deemed by all relevant Canadian
competent agencies to be non-commercial devices and therefore not
subject to the ATHTS. As a result, they may be used throughout
Canada in accordance with provincial and territorial regulations.
For example, in Alberta, Environment and Sustainable Resource
Development (ESRD) is the relevant competent authority and it
dictates the appropriate design for neck snares as: “Neck snares
must be equipped with a locking device that is designed and set to
prevent the snare loop from loosening again after it has tightened
on the neck of the fur-bearing animal” (Craig Brown, Information
Officer, ESRD, personal communication, April 22, 2014).

Proulx and Barrett’s (1994) stricter standards for killing devices
is considered to be the most representative of state-of-the-art
technology (Powell and Proulx 2003; Proulx e# a/. 2012). This
standard requires that, at a 95% confidence level, humane killing
traps render 270% of target animals irreversibly unconscious in <3
min. It has been used in the past to test traditional trap designs,
and to develop new trapping devices (Proulx 1999). Killing neck
snares have not been evaluated according to Proulx and Barrett’s
(1994) standard.

A trap selectivity standard has also been developed by the
International Organization for Standardization (ISO 1999a,
b). The selectivity of a trap for a particular species is based on
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(http://martysenneker.com/) kill spring.

Figure 1. Manual killing neck snares: a) basic construction with a one-way lock; b) improved device with a Cam-Lock and a Senneker Stinger

a comparison with the selectivity level of control (commonly
used) traps (ISO 1999a, b). Trap selectivity is calculated as the
number of captured target animals divided by the total number of
captured animals. There is no minimum acceptable percentage of

selectivity.

SCIENTIFIC ASSESSMENTS OF KILLING
NECK SNARES TO HUMANELY KILL
CANIDS

Manual killing neck snares

FPCHT (1981) first assessed the ability of manual killing neck
snares to kill anaesthetized red foxes quickly. Researchers provided
the power required to tighten the nooses, and although they
attempted to simulate snare actions as described by an experienced

trapper, the animals continued to breathe for 30-40 min after

snaring. Even after tightening the snare to 2-3 cm less than the
diameter of an animal’s neck, researchers were able to push a swab
into the trachea of animals while the snare was still tight. On the
basis of laboratory kill tests, FPCHT (1981) concluded that killing
neck snares could not be condoned as humane trapping devices for
foxes. While it is best to snare canids behind the jaw where the
carotid artery and the trachea are maximally exposed, FPCHT
researchers failed to achieve exact positioning in the laboratory,
and concluded that it would be even more difficult to accomplish
in the field. Although trapper experience and expertise on the
proper use and placement of snares is important in capturing
animals properly, previous studies showed that it was impossible
to restrict captures to the neck area. Guthery and Beasom (1978)
reported that of 65 snared coyotes, 59% were neck catches, 20%
flank, and 10% foot. Also, nearly half of the animals were alive the
morning after being snared. Phillips’ (1996) evaluation of killing
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Figure 2. A power killing neck snare.

neck snares showed that out of 301 snared coyotes, 25 (7%) were
captured by the body, and 12 (4%) by the leg. Phillips (1996) also
reported that 5% to 32% of the animals captured in various snare
models were still alive when found. Snare location on an animal
is influenced by many factors such as the behaviour of the animal
when entering the loop (Proulx and Barrett 1990), snare height and
loop diameter, positioning of the lock, preload on the loop (i.e., a
little tension is put into the loop to force it to close quicker),
and environmental and maintenance factors (rust, twists in the
snare cable, snowfall), etc. (G. Proulx and D. Rodtka, personal
observations).

To gain more information on snared canids, FPCHT (1981)
also examined 3 red foxes, 25 coyotes and 12 wolves captured on
traplines in manual killing neck snares. Whereas many animals
were still alive when found, some 212 h after being captured,
post mortem examinations and observations by the trapper
suggested that, in most cases, animals did not die within 300
sec. The pathologist on the Committee could not estimate the
time to irreversible loss of consciousness.

It is often claimed that capture sites that show little
disturbance are indicative of a quick death by asphyxiation (e.g.,

Phillips 1996). Nonetheless, FPCHT (1981) observed that
snared animals could, in fact, react quite violently to capture
without causing significant disturbance to the capture site. On
traplines, Proulx also observed cases where captured animals
remained conscious for several hours without disturbing the
trapping site. Captured animals may remain conscious but
physically inactive due to distress, shock, injury or pain.

Power killing neck snares

FPCHT (1981) tested the King Power Snare (Western Creative
Services Ltd., Winnipeg, Manitoba) with 2 red foxes in enclosures.
One fox remained conscious after 5 min, while the other had a
weak corneal reflex at 5 min and was euthanized.

A more thorough evaluation of power killing neck snares was
conducted by Proulx and Barrett (1990) who evaluated the King
(1.6 mm diameter cable), Mosher (1.6 mm diameter cable; W. C.
Mosher, Mayerthorpe, Alberta), and Olecko (1.2 mm diameter
cable; R. Olecko, Winnipeg, Manitoba) power killing neck snares.
All 3 models rendered at least 4 out of 5 anaesthetized red foxes
irreversibly unconscious within 10 min, and were selected for tests
with non-anaesthetized animals in semi-natural environments.
Proulx and Barrett (1994) found it was difficult to capture foxes
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behind the jaw with power killing neck snares, and to cause an
irreversible loss of consciousness within 300 sec. Both the King and
Mosher power killing neck snares failed, i.e., they did not render
irreversibly unconscious 2 neck-captured foxes in <5 min or they
did not consistently capture the animals by the neck. Out of 7 tests
with the Olecko killing neck snares, 2 animals lost consciousness
within 5 min, 2 within 6 min, and 3 animals were euthanized.
Proulx and Barrett (1990) questioned the ability of power killing
neck snares to humanely kill canids, and they did not recommend
them as humane trapping devices. As in FPCH'T’s (1981) studies
with manual killing neck snares, Proulx and Barrett (1990) were
unable to consistently capture the animals by the neck.
Anatomical and physiological considerations — It is difficult to constrict
the trachea of a fox because of its rigid cartilaginous rings and
adjacent musculature. In fact, the percentage of compression
achieved by power killing neck snares as opposed to manual snares
is not significantly different (FPCH'T 1981). Rowsell (1981) noted
that, although a 2-mm probe could not be passed down the trachea
of 2 foxes captured in power killing neck snares, good aeration was
present in the inflated lungs of each animal as evidenced by the
organ’s pinkish-red colour. Like many terrestrial mammals, foxes
will gasp reflexively when carbon-dioxide levels in the blood rise
and oxygen levels fall (Loufbourrow ez al. 1957; Barrett ez al. 2009).
Gasping is a normal physiological response to stimulate a return to
regular breathing (Guntheroth and Kawabori 1975; Coleridge and
Coleridge 1994). Any slight passage left in the trachea allows air to
reach the lungs in response to the reflexive gasp (FPCHT 1981).
Laboratory tests with dogs show that canids have the ability
to continue to circulate blood to the brain after bilateral ligation
of the common carotid arteries because of the ability of other
arteries (e.g., vertebral arteries) situated more deeply within the
neck to compensate (Moss 1974; Clendenin and Conrad 1979a,
b). Collateral circulation also occurs within the venous blood flow

from the brain such that drainage can continue if the internal
jugular veins are occluded (Andeweg 1996; Daoust and Nicholson
2004). Because of collateral blood circulation, it is difficult, if not
impossible, to stop blood flow to and from the brain by tightening
a snare on the neck. To reinforce this point, Daoust and Nicholson
(2004) reported the case of a 2-year-old male coyote found in a
moribund state on Prince Edward Island, 1 month after the official
end of the trapping season, with a snare deeply embedded in the
ventral portion of its neck. The killing neck snare had presumably
malfunctioned and the cable had cut through the soft tissues of
the neck, transecting the full diameter of the trachea, and was
embedded in scar tissue between the trachea and the esophagus.
'The snare had also completely obstructed both jugular veins and
both common carotid arteries.

Coyotes captured in snares may break the lock or chew through
the cable if the lock does not tighten sufficiently to cause death
(Phillips 1996). Repanshek (2008) reported the case of 2 wolves
that had been snared outside Denali National Park and Preserve,
Alaska, and had then escaped with the tightened loops around their
necks. Both wolves were spotted by park staft a few days before 1
of them was immobilized with a tranquilizer dart. The snare was
deeply embedded in the wolf’s neck (Figure 3). The other wolf was
not relocated. Injuries and animal suffering resulting from escapes
from a snare are known to occur (Table 1), but the majority of
animals that escape killing neck snares and subsequently die likely

go undetected by people.
CAPTURE SELECTIVITY

Killing neck snares are efficient at capturing canids (Haber 1996;
Phillips 1996) but they are not selective. Selectivity rates of 52%
(Guthery and Beasom 1978) and 77% (Phillips 1996) have been
reported for coyote snares. Moose (Alces alces), caribou (Rangifer
tarandus), and Sitka black-tailed deer (Odocoileus hemionus sitkensis)

Figure 3. Gray wolf that escaped from a killing snare and was found alive days after in Denali National Park and Preserve. The snare was deeply
embedded in the neck of the animal (Photo: Denali National Park and Preserve).
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Table 1. Specimens submitted to the Canadian Wildlife Health Cooperative from 1990-2014 that either were injured or died as a consequence of capture by
killing neck snares. Canids had escaped from killing neck snares. All other specimens were by-catches.

Species Number of cases
Common name Latin Name Injuredbysnare  Killingbysnare  Total snared
Mammals
Target species
Coyote Canis latrans 2 0 2
Gray wolf Canis lupus 4 0 4
Red Fox Vulpes vulpes 1 0 1
Non-target species
American black bear? Ursus americanus 1 0 1
Bobcat® Lynx rufus 0 1 1
Canada lynx Lynx canadensis 0 8 8
Fisher Pekania pennanti 0 2 2
Mountain lion Puma concolor 0 4 4
Snowshoe hare Lepus americanus 0 1 1
White-tailed deer Odocoileus virginianus 0 4 4
Wolverine® Gulo gulo 0 1 1
Total 8 21 29
Birds
Bald eagle Hoaliaeetus leucocephalus 4 75 79
Barred owl Strix varia 0 2 2
Common raven Corvus corax 0 2 2
Golden eagle Aquila chrysaetos 2 25 27
Goshawk Accipiter gentilis 0 3 3
Great horned owl Bubo virginianus 2 2 4
Red-tailed hawk Buteo jamaicensis 1 10 11
Rough-legged hawk Buteo lagopus 0 7 7
Total 9 126 135
Total specimens 17 147 164

are often caught in killing neck snares set for gray wolves (Gardner
2007). Cougars (Puma concolor) are susceptible to killing neck
snares placed near carrion bait to harvest gray wolves. Knopff
et al. (2010) reported that 11% of a cougar population in west-
central Alberta was removed annually as a result of incidental
snaring. Guthery and Beasom (1978) reported that a population
of collared peccaries (Pecari tacaju) was largely extirpated due to
coyote snaring. In February 2011, near Rocky Mountain House,
Alberta, Rodtka (unpublished data) noticed that a trapper had set 8
wolf killing neck snares around a draw bait on a registered trapline.

In 1 month the trapper captured 1 white-tailed deer (Odocoileus
virginianus), 1 cougar, and 2 wolves. In August 2011, Rodtka also
noted that a trapper had set 10-15 killing neck snares to capture
wolves that had depredated livestock. Within 1 week, 1 white-
tailed deer (Odocoileus virginianus), 1 black bear (Ursus americanus),
and 1 grizzly bear (Ursus arctos horribilis), a threatened species in
Alberta, were snared. The Canadian Wildlife Health Cooperative
received 157 submissions of non-target snare captures between
1990 and 2014, representing 8 species of mammals and 8 species of
birds (Table 1). Again, this probably represents a small proportion
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of the snared animals that die and go undetected or unreported by
people. Non-target captures included a wolverine (Gulo gulo) and a
Canada lynx (Lynx canadensis), which are designated species at risk

in Quebec (Fortin ez a/. 2005) and Nova Scotia (Nova Scotia Lynx
Recovery Team 2006), respectively.

DISCUSSION

Currently available manual and power killing neck snares do
not meet the AIHTS” humaneness standards (although these
standards do not apply to snares), or Proulx and Barrett’s (1994)
standard. The work conducted by FPCH'T (1981) and Proulx and
Barrett (1990) confirmed the original concerns of some wildlife
biologists (e.g., Guthery and Beasom 1978) about the cruelty of
killing neck snares, and it gives credibility to the recurrent reports
of moribund, snared wild and domestic animals rescued by the
public (e.g., Perkel 2004; McShane 2014). Neck killing snares with
one-way locking tabs were made illegal in the United Kingdom in
1981 (Wildlife and Countryside Act 1981). Killing snares are not
used to catch any of the 11 AIHTS species found in the European
Union (Talling and Inglis 2009). They are, however, still being
used in some US states (Association of Fish and Wildlife Agencies
Furbearer Conservation Technical Work Group 2009) and Russia
(Talling and Inglis 2009).

The poor performance of manual and power killing neck snares

at killing canids was demonstrated in scientific studies where state-
of-the-art equipment and set procedures were employed. On
traplines, however, many trappers see little or no value in improved
locks and swivels (Figure 4) because their snares catch the target
animals anyway, albeit in an inhumane manner. Also, trappers are
not legally required to update their equipment. In some provinces,
e.g., Saskatchewan, killing snares must be visited within a certain
period of time, i.e., 48-72 h depending on the proximity from
urban areas. In British Columbia, killing snares must be checked
at least once every 14 days. In Alberta, there are no mandated
checking times for snares. Consequently, snared animals can die
slowly from their injuries, but also from exposure, exhaustion,
dehydration, or starvation.

The ISO standards are the result of compromises between
participating governments and agencies, and they may not be
stringent due to a lack of will among some participants to either
pursue further technological development or implement state-
of-the-art technology (G. Proulx, personal observations at ISO
meetings in Brussels, Belgium). Nonetheless, killing neck
snares impact significantly on the welfare of captured animals,
in a manner similar to that of steel leghold traps, which have
been judged unacceptable at the international level (Proulx and
Barrett 1989). It is therefore difficult to understand how killing
neck snares became an exception in ATHTS’s standards,

Figure 4. Basic manual killing neck snare set on a canid trail in northwestern Saskatchewan, February 2009. Note the absence of all possible
improvements (e.g., locking tab, lock with compression spring, and swivel) (Photos: Gilbert Proulx).
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particularly because alternative restraining devices are available
for capturing canids such as modified foothold traps and foot
snares (Proulx ez a/. 2012) and cable restraints (Garvey and
Patterson 2014.) These alternative trapping devices were found to
be humane for capturing canids without compromising capture
efficiency (Linhart and Dasch 1992; Pruss e al. 2002; Garvey
and Patterson 2014). Even these restraining devices should, of
course, be monitored within a 24-h period to minimize pain
and discomfort. Reducing the time animals spend in restraining
devices greatly reduces injuries (Proulx e al. 1994; Garvey and
Patterson 2014).

'The snaring of non-target species can be minimized with the
use of an additional wire (diverter) placed at a height that allows
ungulates taller than the set height of a wolf snare to contact and
push the snare away prior to contact (Gardner 2010). Snares may
be equipped with a ferrule to stop the noose from closing below a
specific size (Guthery and Beasom 1978), or a breakaway system
that releases larger animals such as adult ungulates, though they
may still capture fawns (Phillips 1996). Snaring may become
more selective through better selection of trap sites, lures, and
loop diameters (Knopff ez a/. 2010; FTGQ_2014). In spite of
all this, however, non-target species will continue to be snared
because concealed snares are set on trails or close to baits that
attract an array of species and have the potential to capture any
individual entering the loop.

In light of the scientific evidence regarding the lack of
humaneness and the non-selectivity of snares for capturing
canids, we recommend that the relevant authorities in the
international community:

* Modify ATHTS to accept only killing (commercial and non-
commercial) neck snares that quickly render canids irreversibly
unconscious, insofar as the state of the science or the art will
allow; and

* In the absence of killing neck snares that kill quickly, phase-
out all snares for which efficient and more humane alternatives
exist.

If wildlife managers believe that killing neck snares must
remain available to trappers, then intensive research must be
conducted to develop reliable and selective sets to consistently
snare canids by the neck (Proulx and Barrett 1990) and to
minimize non-target capture, and a thorough research program
with strict assessment criteria must be implemented (Proulx ez al.

2012).
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