Dear LCAR Members,

My name is Rod Coronado, I'm a resident of the town of Orange where | am a cemetery
commissioner and the Wildlife Programs Director for the Sage Mountain Botanical
Sanctuary, a 600-acre forest preserve that currently provides nature-based after-school and
summer programming for underserved youth in our community. I’'m also an indigenous
member of the Pascua Yaqui Tribe, and the director of the newly founded nonprofit, Vermont

Wildlife Patrol.

Last October, while patrolling our Sanctuary’s property | discovered a truck parked on our
road and when | looked in the bed of the truck, | saw an assortment of steel body-gripping
and foot-hold traps. The truck belonged to a trapper hired by VTrans to trap beavers in the
area. The next day, | met with my local warden, who informed me VTrans had a legal
right-a-way that allowed them to trap on property otherwise legally posted as closed to
trapping. The same trapper hired by VTrans also placed body-gripping and foot-hold traps at

a small beaver pond next to our town’s office, which later trapped and drowned a beaver kit.

Following the interactions with the trapper in my town, | requested records from VTrans that
identified the trapper | encountered, and | have since learned that they were cited in 2022 by
VFW wardens for trapping fisher out of season. When | read the warden’s report, | learned
that the trappers body-gripping trap had been found on the face of a live fisher that was
struggling with the trap on a snowmobile trail near the trapper’s home. This was the same

type of trap being used to target beaver in my town, only smaller.

I would soon learn that such body-gripping traps commonly used by trappers in Vermont,
can not only fail to kill their victims as is their designed intent, but they also are
indiscriminate, and are responsible for two reported dog fatalities in the state in 2022. (see

attached warden report.) This past Spring, | also drove to Island Pond, looking for a raccoon



that had been reported by a motorist struggling in the middle of the road in a body-gripping

trap. The animal was eventually killed by a responding warden.

Since the current proposed changes to the furbearer rules were first introduced, | have
attended every Vermont Fish & Wildlife Board meeting, and have viewed all testimony by
Vermont Fish & Wildlife (VFW) staff related to the proposed changes, in particular the
proposed Best Management Practices for trapping designed by the Association of Fish &
Wildlife Agencies (AFWA). While watching the presentation on trapping BMP’s by VFW's
Kim Royar last Fall, | noticed that the humane standards for body-gripping traps was suspect
and the methods for testing extremely cruel. Back in 1991, | visited a lab in Washington
State where researcher Fred Gilbert conducting BMP trapping tests using a drowning tank to

test body-gripping traps on live beavers. (See attached research citations.)

In one set of tests, on average beavers ceased struggling after 8 minutes with irrevocable
loss of consciousness recorded at 16 minutes. Current BMP standards for body-gripping
traps require that test animals placed in the traps lose all consciousness within five minutes
in at least 70% of all BMP experimental trials. These experiments continue to be conducted
on live animals at a facility in Alberta, Canada that is largely funded by the Fur Institute of
Canada. Interesting side note, when a Washington state news organization went to court in
1991 to gain access to videotapes of the BMP drowning experiments, the Fur Institute of

Canada canceled their funding for the experiments. (see attached)

Further research into BMP trapping experimentation also led me to a published paper on the
failure of the Conibear 220 body-gripping trap to humanely kill fisher that was published in
the 1990’s. The researchers concluded, “Although the Conibear 220 often is recommended

as an alternative to steel leghold traps, it is unlikely that it has the potential to humanely Kill



this furbearer.” (See attached). It's been a long time since this research paper was
published, but the idea that a BMP trap currently in use in Vermont might not be capable of
killing an animal humanely has been reinforced by the two recent body-gripping trap
incidents in Vermont | mentioned earlier, involving a fisher and a raccoon being discovered
alive in what supposed to be a killing trap. That was when | began asking questions to

Vermont Fish & Wildlife about these body-gripping trap discrepancies.

On June 14th, 2023 Vermont Fish & Wildlife Department staff members, Brehan Furhey,
Furbearer Project Leader and David Sausville, Wildlife Program Manager attended a public
meeting organized by my organization, that included representatives from eight Vermont
wildlife advocacy groups, Vermont Wildlife Patrol, Animal Wellness Action, Protect Our
Wildlife, Green Mountain Animal Defenders, Project Coyote, Vermont Coyote Coexistence
Coalition, Vermont Wildlife Coalition and In Defense of Animals. The purpose of this meeting
was to have questions answered by VFW staff related to the current proposed changes to
trapping and coyote hound hunting rules.

| provided Ms. Furhey and Mr. Sausville with my questions regarding the BMP failing fisher

trap ahead of the meeting on June 12, 2023:

Act 159 directed VFW to reduce the level of suffering animals experience in traps, yet
there are no recommended changes to the use of or size of body-gripping traps used
to kill fisher despite some legal fisher traps having been proven to not be effective at
killing fisher. (see attachment) Why has the department not made any recommended

changes to the use of body-gripping traps themselves that do not adhere to BMP

standards?

At the June 14th meeting, neither Ms. Furhey nor Mr. Sausville could provide an answer to
my question regarding body-gripping traps and the published research. | was told they would
get back to me on the matter. On June 21, 2023, | attended the public hearing on the
proposed trapping changes held at Montpelier High School where | again asked VFW staff,

including Director of Wildlife, Mark Scott about the discrepancies within the trapping BMP's



related to body-gripping traps. | was asked to resubmit my questions and attachments, which

| did the following day. (See attachments)

To this day, | still have not received any answers to my questions about the scientific
conclusion that the Conibear 220 body-gripping trap or its equivalent is insufficient to
humanely kill fisher. In the Vermont Fish & Wildlife Department report to LCAR, the
department responded to my requests by stating simply, “A variety of 220 traps have passed
for fisher as long as they meet the criteria listed in the BMP’s. Devices have evolved over
time.” Yet, no published research has been provided by VFW to substantiate that claim. (FW

LCAR Responsiveness Summary Act159 Trapping.pdf Pg. 20)

The legislative mandate for Act 159 is clear. "The act requires the Commissioner of Fish and
Wildlife to submit to the General Assembly recommended best management practices
(BMPs) for trapping that propose criteria and equipment designed to modernize trapping and
improve the welfare of animals subject to trapping programs." Further, it states, The BMPs
shall be based on investigation and research conducted by the Department of Fish and
Wildlife and shall use the “Best Management Practices for Trapping in the United States”
issued by the Association of Fish and Wildlife Agencies as the minimum standards for

BMP development.

Considering that the existing BMP's for trapping advanced by AFWA are supposed to be the
minimum standard to be considered in Vermont, allowing the use of body-gripping traps to
trap fisher in state that have been scientifically proven to not be effective at killing fisher, falls
far short of the legislative mandate and is an issue that to this day, Vermont Fish & Wildlife
has been unwilling to explain to Vermont Wildlife Patrol and other concerned Vermonters. In
addition, the exclusion of underwater traps from any recommended changes to trapping

practices ignores one of the most common forms of trapping in Vermont.



In closing | would ask LCAR members to review the attached published research paper on
Trapping BMP's (that was also provided by VFW) to learn the origin of trapping BMP's in the
United States. In 1991 the European Union enacted a ban on wild furs imported from
countries that employed trapping methods that did not meet international agreed upon
humane trapping standards. Thus began the fur industry's efforts to prove through research,
that body-gripping traps were the most humane way to kill many furbearers. Thirty years
later and | still have not seen a published BMP research study that supports that
assumption. | am not against trapping. But | am against the documented cruelty that

Vermont's wildlife and even some pets have been subjected to in body-gripping traps.

Sincerely,

Rod Coronado
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VERMONT WARDEN SERVICE
AYFIDAVIT
STATE OF VERMONT
ORLEANS COUNTY, ss.
CASI: 22FW000331

NOW COMES State Game Warden Jacob Johnson, affiant, being duly sworn and on oath, deposes and states
that I have probable cause to believe Lisa M. Guyette (DOB: 09/29/1967), committed the offense of:
Tllegally Set Trap between December 31% — Following Fourth Saturday in October; a violation of
Vermont Title 10 Appendix 44 (Section 4.7).

- This affiant is a member of the Vermont Fish and Wildlife Department, Law Enforcement Division, assigned
to the Derby District, This affiant has been a State Game Warden since May of 2021, This affiant has been
certified by the Vermont Criminal Justice Training Council as a Law Enforcement Officer since June, 2020.

1.

On Tuesday, January 25%, 2022, at approximately 1658 hours I was contacted by
Vermont State Police Dispatch while off-duty regarding a complaint from Beth Brault
(DOB: 12/07/1953). Dispatch advised Ms. Brault had found what she believed to be
either a fisher or marten with a trap stuck on it’s face, on the VAST trail near Loop Road,
in the town of Troy. 1 spoke with Ms. Brauit on the phone, and she advised earlier that
afternoon, she was operating her snowmobile on VAST 105 when she found the animal
walking around in the middle of the trail with a metal trap attached to its face. Ms. Brault
advised she was able to pick up the animal and place it on her snowmobile and drive to
the intersection of Loop Road / VAST 105 where she attempted to make a phone call.
Ms. Brault advised she did not have any cell service to make a phone call, so she made
the decision to dispatch the animal with her 9mm handgun. Ms, Brault advised she then
brought the animal back to her residence of 341 Niles Road, in the town of Newport,
where she then called dispatch. I asked Ms. Brault if the animal and trap were stili at her
house, and she advised they were and that the trap was still affixed to the animal,

Due to being off-duty, I spoke with Sgt. Vermont State Game Warden Jenna Reed who
was on-duty at the time, and she agreed to go pick the animal and trap up from Ms.
Brault’s residence. At approximately 1754 houts, Sgt. Reed retrieved the animal and trap.
from Ms. Brault’s residence and advised me the animal was a fisher,

On 01/26/2022, at approximately 0815 hours, I retrieved the fisher and trap from

. Sgt. Reed. I observed the animal to be a male fisher with a 160 Duke trap attached to the

face of the Fisher. The trap appeared to be newer and had approximately ten inches of
chain affixed to one of the coil springs with a metal ring attached to the end of the chain.
The metal ring also had approximately five inches of gold metal wire tied around it.
Based on my training and experience, I know 160 Duke body gripping traps are
commonly used by trappers to target and catch furbearers such as fishers. The traps are
usually affixed to a stake in the ground or around a tree using metal wire such as the gold
wire found on this trap. The wire appeared to have been broken off, presumably by the
fisher. The trap also did not have a name or address affixed or engraved on the trap.




10.

The trap had caused severe damage to the face and mouth areas of the fisher. The fisher
would not have been able to open its mouth at all and was most likely blind. As a result
of my observations, my estimate was the fisher had been caught by the trap only a few
days prior, at most. There were also no signs of infection around the wounds of the fisher.
The open season for trapping fisher was closed at this time, but had been: open from
December 1%, 2021 — December 31, 2021,

Vermont Title 10 Appendix 44, Section 3.7; Definitions, states: 3.7 A "Trap" means a

‘mechanical device used to capture, kill and/or restrain furbearing animals excluding

firearms, muzzleloaders and archery equipment.

Vermont Title 10 Appendix 44, Section 4.7; Restrictions, states: 4.7 A person shall not
set a trap between December 31 and the following fourth Saturday in October unless the
trap is in the water, under the ice, or on a float in the water.

I then arrived at Ms. Brault’s residence and spoke with her. She relayed a similar story as
she had described to me on the phone the previous night. I requested Ms. Brault bring me

to the location she found the fisher and where she dispatched it. Ms. Brault agreed to do
§0.

At approximately 0900 hours, Ms. Brault and I arrived at the intersection of Loop Road /
VAST 105, in the town of Troy. Ms. Brault and I walked approximately 775 yards
southwest along VAST 105 before she advised we had arrived at the spot she found the
fisher. In the snow along the VAST trail, I observed there to be fisher tracks. Due to the
snow the area received the night before, I was unable to back track the fisher tracks to
locate where the trap was set. Ms. Brault and I then walked back to Loop Road along

VAST 105 and she advised approximately 25 yards southwest of Loop Road was where
she dispatched the fisher,

After speaking with Ms. Brauit, I looked at a map of the area using the phone application
OnX Hunt. Using the app, I was able to see the local landowners around the area the
fisher was found. Due to the extensive injuries to the fisher, I estimated the fisher had not
gone far from the site the trap was set at. Using the map, I was able to locate a landowner
who owned land approximately 150 yards north of where the fisher and trap were found.
The map showed the landowner was Chad Guyette, who owned 43 acres on the east side
of Loop Road. I checked the Vermont Fish and Wildlife Point of Sale Database (POS),
and found Chad Guyette (DOB:01/12/1971), who showed an address of 1422 Loop Road,
in the town of Troy. Mr. Guyette and his wife Lisa Guyette (DOB: 09/29/1967) were
familiar to me from previous professional involvements. I also knew Mrs, Guyette was an
avid trapper.

At approximately 1134 hours, I arrived at Mrs. Guyette’s residence of 1244 Loop Road,
in the town of Troy. At her residence, I observed there to be various body-gripping traps
hanging from the outside wall of the garage, some of which also had gold wire attached
to them. I spoke with Mrs. Guyette and advised her of the situation, also showing her the
trap. I questioned her if the trap I had was hers and she advised she did not believe it was.
Mis. Guyette went on to say she had three fisher sets on her property in December 2021,
but they were pulled approximately around the second week of December. Mrs. Guyette
advised in December she had suffered an injury which prevented her from checking her
traps so her husband, Mr. Guyette, had puiled the three traps Mis, Guyette had set on her
property. Mrs, Guyette advised the three traps she had set on her propeity were set




11

12.

13.

14.

15,

16.

intended to trap fisher and were affixed to trees. I asked Mrs. Guyette what type of traps
she used in December, and she advised she used 160 Duke body gripping traps. I asked
Mrs. Guyette if she had her name and address on the traps she set on her property and she
advised she believed she did. Mrs. Guyette went on to advise she had purchased some
new 160 Duke body gripping traps in 2021 from a gentleman in Island Pond but could
not remember the name of the gentleman who sold them to her,

1 asked Mrs. Guyette if there was any possibility all of her traps were not removed from
her property before January 1%, 2022 and she advised she would check with Mr. Guyette
later on this night to ensure he removed all her traps in December, 2021, I then pointed
out to Mrs, Guyette the same gold wire affixed to the trap in question, was also attached
to her other traps. Mrs. Guyette acknowledged this information and again advised she
believed all her traps had her name and address affixed to them.

On the evening of 01/26/2022, 1 received a phone call from Mrs, Guyette. Mrs, Guyette
advised she had spoken to Mr, Guyette and they believed the trap I had shown her earlier
on this day was hers and advised they must have missed one of her traps when they were

removed from their property in December 2021, Mrs. Guyette agreed te meet with me on
01/27/2022 at her residence.

On 01/27/2021at approximately 1702 hours, I met with M. and Mrs. Guyette at their
residence. M. and Mrs. Guyette invited me inside their residence to talk, Mrs. Guyette
advised while speaking with Mr. Guyette the previous night, they realized Mrs. Guyette
must have had four fisher sets on their property in December 2021 and only removed
three of them. Mrs. Guyette advised the trap that was found on the fisher was hers. I
showed Mrs. Guyette a map of the property surrounding her residence of 1244 Loop
Road, in the town of Troy, and asked her to show me where this frap was set, Mts,
Guyette showed me on the map where the trap was set, which was approximately 225
yards north of where Ms. Brault found the fisher on 01/25/2022. Mrs. Guyette advised
this trap was also affixed to a tree.

Vermont Title 10 V.S.A. 4001; Definitions, states: (34) Small game: game birds, except
for turkeys; game quadrupeds, except for big game; furbearers; and other wild animals.

Vermont Title 10 V.S.A, 4001; Definifions, states: (14) Fur-bearing animals: beaver,
otter, marten, mink, raccoon, fisher, fox, skunk, coyote, bobcat, weasel, opossum, lynx,
wolf, and muskrat,

Vermont Title 10 V.S.A, 4514; Possession of flesh of game; restitution, states in part:
(a) When legally taken, the flesh of a fish or wild animal may be possessed for food for a
reasonable time thereafter and such flesh may be transported and stored in a public cold
storage plant. Nothing in this section shall authorize the possession of game birds or
carcasses or parts thereof contrary to regulations made pursuant to the Migratory Bird
Treaty Act. (b) Any person convicted of illegally taking, destroying, or possessing wild
animals or threatened or endangered species shall, in addition to othet penalties provided
under this chapter, pay restitution in the following amounts into the Fish and Wildlife
Fund for each animal taken, destroyed, or possessed: (1)} Big game no more than
$2,000.00 and no less than $200.00 for the first offense and no less than $500.00 each for
a second or subsequent offense (2) Endangered or threatened species no more than as




defined in section 5401 of this $2,000.00 and no title less than $500.00 each (3) Small

game no more than $500,00 and no less than $50.00 each (4) Fish no more than $50.00
and no less than $25.00 each,

17, Vermont Title 10 V.8.A, 45023 Uniform Point System; Revocation of License, states
in part: (a) A uniform point system that assigns points to those convicted of a violation of
a provision of this part is established. The conviction report from the court shall be prima
facie evidence of the points assessed. In addition to other penalties assessed for violation

.+ of fish and wildlife statutes, the Commissioner shall suspend ficenses issued under this

part that are held by a person who has accumulated 10 or more points in accordance with
the provisions of subsection (c) of this section. (4) In addition to other points assessed
under this subsection, a person shall be assessed one point for each fish, bird, animal, or
pelt possessed, taken, transported, bought, or sold in excess of the limits established in
statutes or rules adopted under this part

18, Based on my investigation and conversations with all partics involved, I issued Lisa
Guyette (DOB: 09/29/1967), Vermont Uniform Fish and Wildlife Information No.
262183 for llegally Set Trap between December 31% and the following fourth Saturday
in Octobet; a violation of Vermont Title 10 Appendix 44 (Section 4.7). [ explained to
Mrs. Guyette this violation carvies a fine of $262 plus $50 in restitution per Vermont Title
10 V.S.A. 4514, bringing the total fine to $312. T also explained to Mrs. Guyette this
violation carries 10 points on the Vermont Fish and Wildlife Uniform Point system plus
one additional point for the taking of the fisher per Vermont Title 10 V.5.A. 4502. 1
showed Mrs. Guyette the schedule of fines related to this violation which she advised she
understood and subsequently signed the information indicating so. I explained to Mrs.
Guyette she was required fo appear at the Orleans County Superior Court Criminal
Division on March 15% 2022 at 1000 hours to answer to the above mentioned charge
unless the information was paid before then, Mrs, Guyette advised she understood all
points, penalties, and procedures I explained to her related to the violation.

Subscribed and sworn to before me on

this 287 dayof Feb | 2e22

=
(Affiant)

(M - Z/Zéj/a

(Notary Public) (Date)




VERMONT FISH AND WILDLIFE NARRATIVE

OFFENSE: ILLEGALLY SET TRAP BETWEEN DECEMBER 3 15T AND FOLLOWING FOURTH
SATURDAY IN OCTOBER; TITLE 10 APPENDIX 44 (SECTION 4.7)

DEFENDANT: LISA M. GUYETTE (DOB: 09/29/1967)

DATE OF VIOLATION: JANUARY 25™, 2022 B
WARDEN: JOHNSON

CASE NUMBER: 22FW000331

DETAILS OF INVESTIGATION:

On Tuesday, January 25%, 2022, at approximately 1658 hours I was contacted by Vermont State
Police Dispatch while off-duty regarding a complaint from Beth Brault (DOB: 12/07/1953). Dispatch
advised Ms. Brault had found what she believed to be either a fisher or marten with a trap stuck on it’s .
face, on the VAST trail near Loop Road, in the town of Troy. I spoke with Ms. Brault on the phone, and
she advised earlier that afternoon, she was operating her snowmobile on VAST 105 when she found the
anima! walking around in the middle of the trail with a metal trap attached to its face. Ms. Brault advised
she was able to pick up the animal and place it on her snowmobile and drive to the intersection of Loop
Road / VAST 105 where she attempted to make a phone call. Ms. Brault advised she did not have any cell
service to make a phone call, so she made the decision to dispatch the animal with her 9mm handgun. Ms.
Brault advised she then brought the animal back to her residence of 341 Niles Road, in the town of
Newport, where she then called dispatch. I asked Ms. Brault if the animal and trap were still at her house,
and she advised they were and that the trap was still affixed to the animal.

Due to being off-duty, I spoke with Sgt. Vermont State Game Warden Jenna Reed who was ‘on-
duty at the time, and she agreed to go pick the animal and trap up from Ms. Brauli’s residence. At
approximately 1754 hours, Sgt. Reed retrieved the animal and trap from Ms. Brault’s residence and
advised me the animal was a fisher.

On 01/26/2022, at approximately 0815 hours, I retrieved the fisher and trap from Sgt. Reed. I
observed the animal to be a male fisher with a 160 Duke trap attached to the face of the Fisher. The trap
appeared to be newer and had approximately ten inches of chain affixed to one of the coil springs with a
metal ring attached to the end of the chain. The metal ring also had approximately five inches of gold
metal wire tied around it. Based on my training and experience, [ know 160 Duke body gripping traps are
comimonly used by trappers to target and catch furbearers such as fishers. The traps are usually affixed to
a stake in the ground or around a tree using metal wire such as the gold wire found on this trap. The wire
appeared to have been broken off, presumably by the fisher. The trap also did not have a name or address
affixed or engraved on the trap.

The trap had caused severe damage to the face and mouth areas of the fisher. The fisher would
not have been able to open its mouth at all and was most likely blind. As a result of my observations, my
estimate was the fisher had been caught by the trap only a few days prior, at most. There were also no
signs of infection around the wounds of the fisher. The open season for trapping fisher was closed at this
time, but had been open from December 1%, 2021 — December 31%, 2021,




Vermont Title 10 Appendix 44, Section 3.7; Definitions, states: 3.7 A "Trap" means a
mechanical device used to capture, kill and/or restrain furbearing animals excluding firearms,
muzzieloaders and archery equipment.

Vermont Title 10 Appendix 44, Section 4,7; Restrictions, states: 4.7 A person shall not set a
trap between December 31 and the following fourth Saturday in October unless the trap is in the water,
under the ice, or on a float in the water.

I then arrived at Ms. Brault’s residence and spoke with her. She relayed a similar story as she had
described to me on the phone the previous night. I requested Ms. Brault bring me to the location she
found the fisher and where she dispatched it. Ms. Brault agreed to do so.

At approximately 0900 hours, Ms. Brault and I arrived at the intersection of Loop Road / VAST
105, in the town of Troy. Ms. Brault and I walked approximately 775 yards southwest along VAST 105
before she advised we had arrived at the spot she found the fisher. In the snow along the VAST trail, 1
observed there to be fisher tracks. Due to the snow the area received the night before, I was unable to
back track the fisher tracks to locate where the trap was set. Ms. Brault and I then walked back to Loop

Road along VAST 105 and she advised approximately 25 yards southwest of Loop Road was where she
dispatched the fisher.

After speaking with Ms. Brault, I looked at a map of the area using the phone application OnX
Hunt. Using the app, I was able to see the local landowners around the area the fisher was found. Due to
the extensive injuties to the fisher, [ estimated the fisher had not gone far from the site the trap was set at.
Using the map, I was able to locate a landowner who owned land approximately 150 yards north of where
the fisher and trap were found. The map showed the landowner was Chad Guyette, who owned 43 acres
on the east side of Loop Road. I checked the Vermont Fish and Wildlife Point of Sale Database (POS),
and found Chad Guyette (DOB;01/12/1971), who showed an address of 1422 Loop Road, in the town of
Troy. Mr. Guyette and his wife Lisa Guyette (DOB: 09/29/1967) were familiar to me from p1ev10us
professional involvements. T also knew Mrs. Guyette was an avid trapper.

At approximately 1134 hours, I atrived at Mrs. Guyette’s residence of 1244 Loop Road, in the
town of Troy. At her residence, I observed there to be various body-gripping traps hanging from the
outside wall of the garage, some of which also had gold wire attached to them. I spoke with Mrs. Guyette
and advised her of the situation, also showing her the trap. I questioned her if the trap I had was hers and
she advised she did not believe it was. Mrs., Guyette went on to say she had three fisher sets on her
property in December 2021, but they were pulled approximately around the second week of December.
Mrs. Guyette advised in December she had suffered an injury which prevented her from checking her
traps so her husband, Mr. Guyette, had pulled the three traps Mrs. Guyette had set on her property. Mrs.
Guyette advised the three traps she had set on her property were set intended to trap fisher and were
affixed to trees. I asked Mrs. Guyette what type of traps she used in December, and she advised she used
160 Duke body gripping traps. I asked Mrs. Guyette if she had her name and address on the traps she set
on her property and she advised she believed she did. Mrs. Guyette went on to advise she had purchased
some new 160 Duke body gripping traps in 2021 from a gentleman in Island Pond but could not
remember the name of the gentleman who sold them to her.

I asked Mrs, Guyette if there was any possibility afl of her traps were not removed from her
property before January 1%, 2022 and she advised she would check with Mr. Guyette later on this night to
ensute he removed all her traps in December, 2021. I then pointed out to Mrs, Guyette the same gold wire
affixed to the trap in question, was also attached to her other traps. Mrs. Guyette acknowledged this
information and again advised she believed all her traps had her name and address affixed to them.




On the evening of 01/26/2022, I received a phone call from Mrs. Guyette. Mrs. Guyette advised
she had spoken to Mr, Guyette and they believed the trap I had shown her earlier on this day was hers and
advised they must have missed one of her traps when they were removed from their property in December
2021. Mrs. Guyette agreed to meet with me on 01/27/2022 at her residence.

On 01/27/2021at approximately 1702 hours, I met with Mr, and Mrs, Guyette at their residence.
Mr. and Mrs, Guyette invited me inside their residence to talk. Mrs. Guyette advised while speaking with
M. Guyette the previous night, they realized Mrs. Guyette must have had four fisher sets on their
property in December 2021 and only removed three of them. Mrs. Guyette advised the trap that was
found on the fisher was hers. I showed Mrs. Guyette a map of the property sutrounding her residence of
1244 Loop Road, in the town of Troy, and asked her to show me where this trap was set. Mrs. Guyette
showed me on the map where the trap was set, which was approximately 225 yards north of where Ms.
Brault found the fisher on 01/25/2022, Mrs. Guyette advised this trap was also affixed to a tree.

Vermont Title 10 V.S.A. 4001; Definitions, states: (34} Small game: game birds, except for
turkeys; game quadtupeds, excopt for big game; furbearers; and other wild animals. ‘

Vermont Title 10 V.S.A. 4001; Definitions, states: (14) Fur-bearing animals: beaver, otter,
marten, mink, raccoon, fisher, fox, skunk, coyote, bobcat, weasel, opossum, lynx, wolf, and muskrat.

Vermont Title 10 V.S.A. 4514; Possession of flesh of game; restitution, states in part: (a)
When legally taken, the flesh of a fish or wild animal may be possessed for food for a reasonable time
thereafter and such flesh may be transported and stored in a public cold storage plant. Nothing in this
section shall authorize the possession of game birds or carcasses or parts thereof contrary to regulations
made pursuant to the Migratory Bird Treaty Act. (b) Any person convicted of illegally taking, destroying,
or possessing wild animals or threatened or endangered species shall, in addition to other penalties
provided under this chapter, pay restitution in the following amounts into the Fish and Wildlife Fund for
each animal taken, destroyed, or possessed: (1) Big game no more than $2,000.00 and no less than
$200.00 for the first offense and no less than $500,00 each for a second or subsequent offense (2)
Endangered or threatened species no more than as defined in section 5401 of this $2,000.00 and no title
less than $500.00 each (3) Small game no more than $500.00 and no less than $50.00 each (4) Fish no
more than $50.00 and no less than $25.00 each.

Vermont Title 10 V.S.A. 4562; Uniform Point System; Revocation of License, states in part:
(a) A uniform point system that assigns points to those convicted of a violation of a provision of this part
is established. The conviction report from the court shall be prima facie evidence of the points assessed.
In addition to other penalties assessed for violation of fish and wildlife statutes, the Commissioner shall
suspend licenses issued under this part that are held by a person who has accumulated 10 or more points
in accordance with the provisions of subsection (¢} of this section. (4) In addition to other points assessed
under this subsection, a person shall be assessed one point for each fish, bird, animal, or pelt possessed,

taken, fransported, bought, or sold in excess of the limits established in statutes or rules adopted under
this part '

Based on my investigation and conversations with all parties involved, I issued Lisa Guyette
(DOB: 09/29/1967), Vermont Uniform Fish and Wildlife Information No. 262183 for Illegally Set Trap
between December 31% and the following fourth Saturday in October; a violation of Vermont Title 10
Appendix 44 (Section 4.7). I explained to Mrs. Guyette this violation carries a fine of $262 plus $50 in
restitution per Vermont Title 10 V.S.A. 4514, bringing the total fine to $312.1 also explained to Mis.
Guyette this violation catries 10 points on the Vermont Fish and Wildlife Uniform Point system plus one
additional point for the taking of the fisher per Vermont Title 10 V.8.A. 4502. 1 showed Mrs. Guyette the




schedule of fines related to this violation which she advised she understood and subsequently signed the
information indicating so. 1 explained to Mrs. Guyette she was required to appear at the Otleans County
Superior Court Criminat Division on March 15%, 2022 at 1000 hours to answer to the above mentioned
charge unless the information was paid before then, Mrs. Guyette advised she understood all points,
penalties, and procedures I explained to her related to the violation.

The male fisher along with the 160 Duke trap were logged and placed into evidence at the
Vermont State police Derby Barracks in the Fish and Wildlife Evidence room.

NFA.

‘Warden J. Johnsen
VT State Game Warden
EOR: 02.17.2022.
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VERMONT FISH & WILDLIFE

ARREST SUMMARY REPORT
Date: 01/256/2022 Town: TROY Case # 22FW000331 | Warden: Johnson
Name: LISA M. GUYETTE DOB; 09/29/1967
Alias for; NONE SSN: N/A
Mailing Address: 1244 LOOP ROAD
City: TROY , State: VT Zip: 05859
Physical Address: SAME AS MAILING Length of time at this address: N/A
Driver’s License Number: 70825490 State: VT Expiration: N/A
Home Phone: 802-730-5136 Work Phone: N/A
State ID: N/A FBI Number:  — ) Local ID: -
Race: JALBOIOLOUMW [Sex [IMIHF | HeightSfedin. | Weightmsios.
Eyes: [t Brown ] Blue [[] Hazel [} Other Other (Glasses, Beard, etc.)

Hair: [ Bald [(4Brown [] Black [_I Blond [[] Red [ ] Gray

Scars/Marks/Tattoos: /V//,l

POB: T | Marital Status:  [] Single [ Mar [} Sep [] Div ] Wid [-] Cohab
Employer: /”//f‘ ) How Long Employed: /I/ﬁ-
Employer Address: /V/}]- ’
QOccupation: MM T |

Vehicle Make: —_ Model: — Year: Color: —
Plate Number: — State:  —~
ARREST/OFFENSE INFORMATION
ARR_EST:D ONVA (taken back to Stati_qn) .

Expiration: ~

[ATSUM (not taken back to station)

[[] CUST (todging)
EX: Cited & Released Roadside s

Time: s 7o s, Date:o:/é—, Az Towrt™tr, Town Code: — Court: gr keans

Arresting Oﬁicer:‘:}‘_"}‘;Mg}{ LSt J Booking Number; ™ - L

Arrest Circumstance: [_] Armed [‘ZﬁJnarmed If armed, with what?

Fingerprints Taken [ Yes [Zlﬁ/o Processing Officer:

Mug Shot Taken [1Yes IZ,NO TVT #

OFFENSE :

Case Number: 22¢wo00% 3/ Date: o1 /z5/42__ Location Trwy Time: 134 br.
Title, Section Offensé / Offense Code Class

Statute [ 10- 71 Unhaokt Trog B4/ pusel




1/10/23, 10:45 AM

22FW006028: Fish + Wildlife Complaint

Initial Call Information - [Fish + Wildlife Complaint] 10/31/22 19:10 :_, Underhill, VT

Call Type
Fish + Wildlife
Complaint
Area

0415 -
UNDERHILL

Team

Drugs Involved
No Drug/Alcohol
Involved
Witness List
Person Type
Owner

Person Type
Complaiant

Responding Officers

Officer name

937: Schmid, Jeremy

Incident Number: 22FW006028

Call Time: 2022-10-31 19:10:45 -0400
Call Type: Fish + Wildlife Complaint
Primary Ofc.: 937: Schmid, Jeremy
Owner.: Disp 42061: Dubuque, Benjamin

Call Priority Call Origin Date & Time of Call Location of Call
Just Occurred Phone 10/31/2022 19:10 | I Uoderhill, VT, 05489 |
Incident Number D O i Incident Codes
22FW006028 | Roll Call Cancelled By m Common Call Type
Complainant 5, ] 55;5] -
Dubuque, Ben; F&W
Alarm Number Incident flags
O Opiate O) Mental O pomy O Cargo theft oA, Tmﬂ s .
blocker Health ppe
Domestic Animal
Name DOB Primary Phone
Address
I Uqdcchill VT, 05489
Name DOB Primary Phone
Address
B Vool VT, 05489
Dispatched Enroute OnScene Cleared Secondary Loc.
11/02/22 08:45:36 11/02/22 09:47:34 11/02/22 09:47:34 11/02/22 11:39:54 ‘
Primary

https://valcourcloud-vt.com/rms/incidents/2864401/edit

1/6



1/10/23, 10:45 AM 22FW006028: Fish + Wildlife Complaint

Dispatch Narratives

------------- 937: Schmid, Jeremy - 11/02/22 08:46 -------------
961 attempted to make contact with homeowner but no one was home, I will try to make contact during shift today.
------------- Disp 35831: Eldred, Erika - 11/01/22 12:48 -------------

961 ADV HE HAS SPOKEN TO THE ACO ABOUT THIS, AND MAY BE FOLLOWING UP - WILL ADV DISPATCH WHEN/IF WE CAN ASSGN
IT TO HIM

------------- Disp 35831: Eldred, Erika - 11/01/22 12:46 -------------
945 TIED UP WITH A CASE / CHK WITH 961
------------- Disp 35831: Eldred, Erika - 11/01/22 11:58 -------------
LEFT VM FOR 936 TO SEE IF SHE AND 945 WOULD TAKE THIS.
————————————— Disp 42061: Dubuque, Benjamin - 10/31/22 19:12 -------------
937 is off on 11/1 // 937 wants any warden on duty tomorrow to be notified and reach out to complainaint
------------- Disp 42061: Dubuque, Benjamin - 10/31/22 19:10 -------------
937 advised
------------- Disp 42061: Dubuque, Benjamin - 10/31/22 19:09 -------------
257 req. 937 be advised of this case
————————————— Disp 42061: Dubuque, Benjamin - 10/31/22 18:34 --------—----
/ - / aco underhill / _ / got a call about an hour ago about a dog missing / hanging in a tree in a bear trap / were

able to get it down but the owner doesn’t know the neighbors / - / _ / _

MRI# NCIC NIC# Narrative
O Cancelled

https://valcourcloud-vt.com/rms/incidents/2864401/edit 2/6



1/10/23, 10:45 AM 22FW006028: Fish + Wildlife Complaint
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1/10/23, 10:45 AM 22FW006028: Fish + Wildlife Complaint

Incident Detail - : 937: Schmid, Jeremy

Occurred From Occurred To Invest./Primary Officer
10/31/2022 19:10 ‘ j10/3l/2022 19:10 m

Attachment Description Uploaded at Employee name
O U dtconot 911 cat [ Medicat ) Audio (U pcr
TRO/FRO Involved Exists Release Recordings Notified
Exists
(J video (J Photos (O Prints O O Clothing O k9
Recordings Taken Lifted Diagrams Evidence

Evid. Search Conducted Physical Evidence Media/Press Summary

Incident Number: 22FW006028

Call Time: 2022-10-31 19:10:45 -0400
Call Type: Fish + Wildlife Complaint
Primary Ofc.: 937: Schmid, Jeremy
Owner.: Disp 42061: Dubuque, Benjamin

O
Confidential
U Grisis O
Sve Swabbings

Involved

() Miranda ] orher

Warning Evidence

https://valcourcloud-vt.com/rms/incidents/2864401/edit

Z

SVU Contact
U sw
Contacted
J Crime O Lpr
Scene Used
Processed

Secondary Call Type
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1/10/23, 10:45 AM 22FW006028: Fish + Wildlife Complaint

Violation Offense Cat Offense SubCat NIBRS Vio Type Counts  #Premises

\' ) ( ) f I '
Comm/Att IBR Scene/Loc Typ IBR Crim Act Typ IBR Gang Affil IBR Agg.Aslt/Hom. IBR Weapon Typ  NIBRS Override
Point Of Entry Force/No Force  Point of Exit Campus Code Justifiable Homicide Significant Event
|

https://valcourcloud-vt.com/rms/incidents/2864401/edit

5/6



1/10/23, 10:45 AM 22FW006028: Fish + Wildlife Complaint

Narrative Type Officer Narrative Template
Officer Report 937: Schmid, . ()

Confidential
Narrative

Dog killed in a legally set trap, no F&W violation.

Jeremy Schmid
State Game Warden
11.3.22
Offense Suspect Offense Victim IBR Victim-Offender Bias/Motivation (anti)
V. was LEO V was LEO Assignment Other ORI LEOM Narrative
Vz

https://valcourcloud-vt.com/rms/incidents/2864401/edit 6/6
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EVALUATION OF MECHANICALLY IMPROVED CONIBEAR 220® TRAPS
TO QUICKLY KILL FISHER (MARTES PENNANT]I) IN SIMULATED

NATURAL ENVIRONMENTS

Gilbert Prouix'? and Morley W. Barrett'®

' Humane Trapping Program, Alberta Environmental Centre, Bag 4000,

Vegreville, Alberta, Canada TOB 4L0

2 Present address: Wildlife Section, Forestry Department, Alberta Research Council, P.O. Box 8330,

Postal Station F, Edmonton, Alberta, Canada T6H 5X2

3 Present address: Alberta NAWMP Centre, #401 East Tower, Coronation Plaza, 14310-111 Avenue,

Edmonton, Alberta, Canada TSM 3Z7

ABSTRACT:

Mechanically improved Conibear 220® traps failed to render irreversibly unconscious

in <3 min fishers single-struck in the head-neck region, or double-struck in the neck and thorax
regions. Although the Conibear 220® trap is often recommended as an alternative to the steel
leghold trap, it is unlikely that it has the potential to humanely kill fisher.

Key words:
experimental study.

INTRODUCTION

The fisher (Martes pennanti) is a valu-
able furbearer and thousands of them are
captured every year in North America
(Obbard et al., 1987). With the banning
of the controversial steel leghold traps in
land sets for capturing most furbearers
(Barrett et al., 1988), the killing Conibear
220® (Woodstream Corporation, Lititz,
Pennsylvania, USA) trap has been pro-
moted as an alternative means for trapping
fishers (Alberta Vocational Centre, 1987).
However, members of the Federal Pro-
vincial Committee for Humane Trapping
(1981) suggested that this trap did not gen-
erate sufficient energy to produce a hu-
mane kill.

Cook and Proulx (1989) showed that it
was possible to increase both the striking
and clamping forces of Conibear® traps
by increasing the strength of the springs
and by adding clamping bars to the strik-
ing jaws. In the past, such modifications
led to the development of humane killing
traps for marten (Martes americana)
(Proulx et al., 1989a) and mink (Mustela
vison) (Proulx et al., 1990).

In this study, our objective was to assess
the potential of mechanically improved
Conibear 220® to render fisher irreversi-
bly unconscious in =3 min in simulated
natural environments.

Conibear 220 trap, fisher, Martes pennanti, humane trapping, rotating-jaw trap,

MATERIALS AND METHODS

The study was conducted during spring 1988
and winter 1989 in 12.2- x-5.2- x-4.4-m test en-
closures landscaped with natural vegetation and
kept under surveillance with remote control vid-
eo cameras. The research facilities and equip-
ment, and the husbandry procedures, were pre-
sented by Proulx et al. (1989b).

The Conibear 2208 is a 20- X -20-cm rotating-
jaw trap (Fig. 1) with a mean momentum of
1.448 (SE = 0.017) kg m/sec (R. Drescher, pers.
comm.; Proulx, 1990). The mechanically im-
proved Conibear 220® traps had four clamping
bars (Fig. 1). In doube-strike tests, where ani-
mals were simultaneously struck in the head-
neck and thorax regions by the distal and prox-
imal rotating-jaws, we equipped the Conibear
220® trap frame with 19 cm long Conibear
280® (Woodstream Corporation, Lititz, Penn-
sylvania, USA) springs. The C220/280 trap had
an mean (*SE) momentum of 1.904 (+0.095)
kg m/sec, based on a mechanical evaluation of
the three traps (Cook and Proulx, 1989). During
the double-strike tests, the trap jaws were 20 to
80 mm apart at closing time. Clamping forces
ranged from 306 to 474 Newtons (N) (R. Dres-
cher, pers. comm.) and were slightly greater
than those of the Conibear 220® trap (206 to
472 N; R. Drescher, pers. comm.). The trap
passed the preselection tests and was eligible for
kill tests in enclosures. However, it failed to
quickly render unconscious one fisher. On the
basis of Proulx et al.’s (1989a, b) work, we de-
cided to further enhance the trap’s impact and
clamping forces before conducting kill tests. Its
springs were replaced by stronger 22.9 cm long
Conibear 330® (Woodstream Corporation, Li-
titz, Pennsylvania) springs. This C220/330 trap
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C220,/280s

D=Wire diameter
Dimensions in cms

C220/330s

FIGURE 1.

had an average momentum of 2.253 (£0.074)
kg m/sec and clamping forces ranging from 317
to 633 N for 20 to 80 mm trap openings (R.
Drescher, pers. comm.; Proulx, 1990).

In single-strike tests, where the animals were
struck in the head-neck region by the proximal
rotating-jaws, only the C220/330 trap was used.
During these tests, the trap jaws were 10 to 60
mm apart at closing time. Clamping forces
ranged from 119 to 633 N (R. Drescher, pers.
comm.; Proulx, 1990) and were markedly great-
er than those of the Conibear 220® (21 to 472
N; R. Drescher, pers. comm.).

Six traps were evaluated in each series of pre-
selection and kill tests described by Proulx et al.
(1989b). Double-strike preselection tests were
carried out with the C220/280 trap only. Be-
cause this trap passed the preselection tests, it
was judged unnecessary to repeat these tests with
the more powerful C220/330 trap. All the kill
tests were carried out with the C220/330 trap.

Preselection tests were conducted with fishers
immobilized with ketamine hydrochloride (10
to 20 mg/kg; Austin Laboratories, Joliette, Que-
bec, Canada). The immobilized animals were
situated in traps in a position that duplicated
placement in the approach tests (Proulx et al.,
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Diagrams of the Conibear 220®, C220/280, and C220/330 traps.

1989b), and the presence of their eye reflexes
was confirmed before firing the trap. Traps
passed the preselection tests if they rendered at
least five of a maximum of six fishers uncon-
scious in <3 min (Proulx et al., 1989b, 1990);
this is a control level without implied statistical
significance to justify subsequent kill tests with
unanesthetized animals. Unconsciousness was
determined by loss of corneal and palpebral re-
flexes (Walker, 1979; Horton, 1980; Rowsell et
al.,, 1981). Tests were successful only if fishers
did not regain consciousness after the 3-min pe-
riod and subsequently died, as determined by
loss of cardiac activity using a stethoscope.
Upon success at the preselection-test level, the
C220/330 was evaluated in kill tests with un-
anesthetized animals. In double-strike kill tests,
the trap was equipped with a 12.8-x-12.8-cm
pan trigger used in approach tests to properly
position the animals and ensure simultaneous
strikes in the head-neck and thorax regions
(Proulx and Barrett, unpubl.). The traps were
set in baited cubby boxes (Proulx et al., 1990).
In single-strike kill tests, the trap was set on a
running pole (Barrett et al., 1989) and equipped
with trigger systems which consistently posi-
tioned the animals for a head-neck strike (Proulx
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TABLE 1. Location of strikes, time intervals between trap firing and irreversible loss of corneal/palpebral
reflexes and heartbeat, and major trauma of fishers in double-strike preselection tests with the C220/280
trap.
Time of loss
after firing
Corneal/
palpe-
bral Heart-
Fisher Location of reflexes  beat
number Sex* double strikes (sec) (sec) Major trauma
1096 M Behind the eyes and thorax E" —  No strike trauma; severe congestion of the lungs.
1087 M Neck and thorax 60 120  Compression of muscles dorsal and ventral to the
third cervical vertebra; lungs congested.
1085 F Back of head and thorax 5 48  No strike trauma; lungs congested.
1089 M Back of head and thorax 76 196  No strike trauma; severe congestion of lungs.
1099 U Back of head and thorax 75 106  No strike trauma.
1101 F Neck and thorax 39 174  Dorsoventral compression of soft tissues.

* M, male; F, female; U, unknown.
Euthanized.

and Barrett, unpubl.). One trigger system was
a baited two-prong trigger. Fisher fired the trap
by pulling on it. The other trigger system was
a four-prong pitchfork; the middle prongs were
40 mm apart (Proulx et al., 1989b). Fishers fired
the trap by pushing on the trigger in order to
reach a bait placed approximately 30 cm behind
the trap. The use of these two triggers allowed
for a thorough assessment of the trap’s ability
to kill in the head-neck region, between the back
of the eyes and the fourth cervical vertebra, as
recommended by the Canadian General Stan-
dards Board (1984).

Upon firing of the trap, in the kill tests, we
ran to the test enclosure to monitor the state of
consciousness of fishers. The trap passed the kill
tests if it rendered at least five of a maximum
of six animals irreversibly unconscious in <3
min (Proulx et al., 1989b, 1990). The trap then
became eligible for additional kill tests, termed
performance confirmation tests (Proulx et al.,
1990), in order to be 95% confident that it could
be expected to humanely kill =70% of all cap-
tured fishers (Proulx et al., 1993).

The 3-min period to unconsciousness was used
as a guideline to identify humane traps (Proulx
and Barrett, 1988). However, in previous re-
search, such a time period was unrealistic for
some species (Proulx and Barrett, 1988, 1990).
It then is necessary to identify traps that can
consistently render animals unconscious soon af-
ter the 3-min period and a new time period that
can be accommodated practically. Therefore,
in preselection and kill tests, if the fishers were
struck in vital regions but were still conscious
after 3 min, they were left in the trap for an
additional 2 min; at that time they were eu-
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thanized by an intracardiac injection of 540 mg/
ml sodium pentobarbital (Euthanyl forte; M. T.C.
Pharmaceuticals, Cambridge, Ontario, Cana-
da). Animals were necropsied by a veterinary
pathologist at the Alberta Environmental Cen-
tre (Vegreville, Alberta, Canada). All animal
husbandry and research procedures were ap-
proved by an institutional Animal Care Com-
mittee and carried out in accordance with the
guidelines of the Canadian Council on Animal
Care (1984).

RESULTS

Preselection tests with the C220/280 trap
rendered five of six fishers double-struck
in the head-neck and thorax regions ir-
reversibly unconscious in <8 min. Mean
(£SE) times to loss of consciousness and
heartbeat were 51 (+13) sec and 128 (+26)
sec, respectively (Table 1). In all cases, no
major trauma was recorded. The trap
passed the preselection tests but, because
one fisher struck behind the eyes and in
the thorax did not lose consciousness in <3
min and was euthanized (Table 1), it was
replaced by the C220/330 trap in subse-
quent tests.

The C220/330 trap equipped with the
pan trigger was successful in four of six
kill tests. Mean (+SE) times to loss of con-
sciousness and heartbeat were 107 (+12)
sec and 235 (+12) sec, respectively (Table
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TABLE 2.

Location of strikes, time intervals between trap firing and irreversible loss of corneal/palpebral

reflexes and heartbeat, and major trauma of fishers in double-strike kill tests with the C220/330 trap with a

12.8 x 12.8 cm trigger.

Time of loss after firing

Corneal/
palpebral  Heart-
Fisher Location of reflexes beat
number  Sex* double strikes" (sec) (sec) Major trauma

1176 M C,and T, 79 209 Severe dorsoventral compression at strike loca-
tions.

1100 M C, E- — Severe dorsoventral compression with bruising
and hemorrhage at strike location. Trachea
completely occluded.

1098 M C,and T; 135 225 Dorsoventral compression of soft tissues at strike
locations.

1108 M C,and T, 100 267 No strike trauma.

1091 M C,and T,, 115 238 Dorsoventral compression of soft tissues at strike
locations.

1028 U L, and abdomen E — Dorsoventral compression of soft tissues at strike

locations.

* M, male; F, female; U, unknown.

" C, cervical vertebra; T, thoracic vertebra; L, lumber vertebra. Subscript refers to vertebra number.

* Euthanized.

2). No major trauma was apparent. One
double-struck fisher pulled its head from
the trap, struggled, and ended with a sin-
gle strike to the neck area. The animal did
not lose consciousness in <3 min; hemor-
rhage at the strike location and complete
occlusion of the trachea were recorded.
Another fisher charged forward at firing
time and ended with a double-strike in the
thoracic and abdominal regions. This an-

imal did not lose consciousness in <3 min.
No severe trauma was apparent (Table 2).
The C220/330 trap with pan trigger failed
the double-strike kill tests and was not el-
igible for additional kill tests.
Preselection tests with the C220/330 trap
rendered five of five fishers single-struck
in the head region irreversibly unconscious
in <3 min. Mean (£SE) times to loss of
consciousness and heartbeat were 11 (£4)

TABLE 3. Location of strikes, time intervals between trap firing and irreversible loss of corneal/palpebral
reflexes and heartbeat, and major trauma of fishers in single-strike preselection tests with the C220/330 trap.

Time of loss after

firing
Corneal/

Fisher palpebral Heart-

num- Location of reflexes  beat

ber Sex: strike (sec) (sec) Major trauma

646 F  Across the eyes 25 835  Fracture of nasal bones, maxillae, premaxillae and
mandibles; subdural hemorrhage.

663 M Top of skull 6 254  Multiple fractures of frontal, parietal, temporal and
sphenoid bones, and the zygomatic arches.

775 M Atlanto-occipital joint 10 330  Dorsoventral compression of soft tissues.

774 F  Top of skull 8 210  Massive fracture of parietal bones and zygomatic
arches.

664 M Behind the eyes 6 245  Almost complete severance of the frontal nasal bones.

*M, male; F, female.
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TABLE 4.

Location of strikes, time intervals between trap firing and irreversible loss of corneal/palpebral

reflexes and heartbeat, and major trauma of fishers in single-strike kill tests with the C220/280 trap.

Time of loss after

firing
Corneal/
palpe-
Fisher bral  Heart-
num- Location of reflexes  beat
ber  Sex: strike (sec)  (sec) Major trauma

895" U Top of skull <44 330 ¢

901" M Behind the eyes E- —  Fracture of the junction of the two mandibles
and the right zygomatic arch.

773" F  Cervical vertebrae 4 and 5 E- —  Displacement and compression of the trachea,
hemorrhage into spinal canal; deep bruising
of muscles at the fourth and fifth cervical
vertebrae.

898" F  Cervical vertebrae 2 and 3 E- —  Apparent separation of the second and third

cervical vertebrae with chip fracture of the
second cervical vertebra and fracture of lat-
eral process of the third cervical vertebra,
ventral compression of soft tissues overlying
the trachea.

*M, male; F, female, U, unknown.

" Baited two-prong trigger.

« Animal was unconscious upon arrival of the observer.
4 Carcass destroyed before autopsy.

 Euthanized.

‘ Four-prong pitchfork trigger.

sec and 275 (+25) sec, respectively (Table
3). In four cases, massive fractures of the
cranial bones were recorded (Table 3).

In the kill tests, the C220/330 trap ren-
dered one fisher struck on the top of the
skull irreversibly unconscious in <3 min.
However, it failed to quickly render un-
conscious two fishers struck behind the eyes
and on the lower neck (Table 4). Despite
these two failures, a fourth kill test was
carried out with a more sensitized pitch-
fork trigger to obtain an upper neck strike.
This fourth kill test was also a failure (Ta-
ble 4). The C220/330 trap failed the sin-
gle-strike kill tests and was not eligible for
additional kill tests.

DISCUSSION

Although the Conibear 220® trap often
is recommended as an alternative to steel
leghold traps (Alberta Vocational Centre,
1987; Baker and Dwyer, 1987; Krause,
1989), it is unlikely that it has the potential
to humanely kill this furbearer. The me-
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chanically improved rotating-jaw traps
used in this study were much more pow-
erful than the standard model and vyet,
they did not consistently render fishers ir-
reversibly unconscious in <5 min. There-
fore, these rotating-jaw traps cannot be ex-
pected, at a 95% level of confidence, to
render =270% of fishers captured on trap-
lines irreversibly unconscious in <3 min.

In previous studies with marten (Proulx
et al., 1989a) and mink (Proulx et al., 1990),
double strikes were effective by causing
severe damage to the central nervous sys-
tem or impeding the respiratory functions
of the animals. With fisher, however, it is
apparently difficult to produce sufficient
trauma to result in a quick death. Failures
of kill tests involving double strikes were
probably due to a displacement of the
striking jaws during the animals’ struggle.
Also, in any future development of the
Conibear 220® trap, the striking jaws must
hit the animals with adequate force and
tightly close around their bodies.
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Proulx et al. (1989b) suggested that the
standard Conibear 120® trap could hu-
manely kill marten if it would consistently
strike the animals in the region extending
from the ears to the first cervical vertebra.
However, they concluded that it may be
impossible to restrict the hits to an area
smaller than the head and neck regions
because of the variation in the size of the
animals, the manner and speed of their
approaches, and the sensitivity of the trig-
ger. We believe that this also is true for
fishers. In the present study, the majority
of the strikes occurred elsewhere than on
the back of the skull and they failed to
render the animals irreversibly uncon-
scious in =<3 min.

Because there are presently no proven
humane killing traps for fisher, the Coni-
bear 220® still remains an alternative to
the steel leghold trap. However, in order
to humanely kill fisher, even with a 5-min
period to unconsciousness, the trap’s strik-
ing and clamping forces must be im-
proved. In the search of humane traps that
render fisher irreversibly unconscious in
<8 min, more work should be carried out
on new designs such as mousetraps (Proulx
and Barrett, 1991), planar traps (Gilbert,
1981; Proulx, 1990), and others.
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Figure FS1. Fisher (Martes pennanti)
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FISHER

Best Management Practices (BMPs) are carefully researched educational guides designed
to address animal welfare and increase trappers’ efficiency and selectivity. The extensive
research and field+esting used to develop BMPs are described in the Introduction section
of this manual. The evaluation methods used to develop BMPs have been standardized,
enabling them to be easily updated and revised as new traps and techniques become
available. All traps listed in the BMPs have been tested and meet performance standards
for animal welfare, efficiency, selectivity, practicality and safety.

Trapping BMPs provide options, allowing for discretion and decision making in the field.
BMPs are meant fo be implemented in a voluntary and educational approach and do not
present a single choice that can or must be applied in all cases. BMPs are the product

of ongoing work that may be updated as additional traps are identified through future
scientific testing.

The Fisher at a Glance

Characteristics

The fisher (Martes pennanti) (Figure FS1) is a member of the Mustelidae family. Like
most other members of the “weasel” family, fishers have long and slender bodies, a
noticeable growth of whiskers around the snout, a pointed face and relatively short,
strong legs. A bushy tail makes up about one-third of the overall length, and often
makes them appear much larger than they actually are. Adult males typically weigh
nearly twice that of females and average about 8.5 pounds, with females averaging
four to five pounds. Adult males average from 35 to 47 inches in overall length, while
adult females average 29 to 37'/2 inches. The coat of most fishers is grayish brown fo
dark brown, though the fur on the rump, tail and legs is generally black. The fur on the
head and shoulders may be grizzled with beautiful gold and silver coloration, especially
on males. Most fisher have white colored patches on their chests and/or groin also.
Fisher spend most of the time on the ground, though they are expert and agile climbers.
Like other mustelids, fishers have anal scent glands that produce a pungent odor.

Range

The fisher occurs only in North America and is found throughout the northwest, northeast,
and northern portions of the midwest regions of the United States. Fishers range throughout
Canada from the east coast to the northwest and Yukon territories, but they are not found
above the Arctic Circle.

Habitat

The fisher prefers forests with a variety of species and ages of hardwood and coniferous
trees. Adequate overhead cover, provided by dense conifers, is an important habitat
component during winter due fo the fact that snow accumulation on the forest floor is
reduced, permitting fishers to travel and hunt more efficiently. Hardwood trees are an
important habitat component as well, as fishers rely on dead snags or cavities in live
trees for den sites. Other important habitat components include temporary shelters and
resting places such as the dens and burrows of other animals, brush piles, rock piles,
hollow logs and tree cavities. Fishers spend considerable time hunting in edge habitats
that contain an abundance of prey species.

Association of Fish and Wildlife Agencies



Food Habits

Fishers are primarily carnivorous with opportunistic feeding habits. Their diet varies with
seasonal availability. Principle prey items include snowshoe hares, mice, voles, shrews,
squirrels, birds, amphibians, reptiles, fish and insects. Uniquely, fishers are known to be
efficient predators of porcupines, typically killing them with repeated bites to the face and
head. Fishers will consume carrion, and they seasonally feed on fruit, nuts, berries and
some types of fungi.

Reproduction

The fisher breeding season occurs in early spring with March and April being the peak
months. The gestation period is between 327 to 358 days, due to delayed implantation
(a period of arrested embryonic growth) with young typically being born from March

to early April of the following year. The average litter size is three, but varies from one
to five. Female fishers reach sexual maturity by one year of age and may become
pregnant in their first breeding season, giving birth at age two. Males however, are usually
not successful breeders until their second year. Female fishers have one litter per year.
The female fisher typically makes a maternal den high above ground in the cavity of a
large tree (often an abandoned woodpecker nest) where she will give birth to her litter

of young (kits). Kits are born toothless, blind and sparsely furred. Kits are moved to a
ground level or subterranean den at about two months of age. By five months of age,
young fishers are nearly adult sized and are capable of killing their own prey. The young
remain with the female in a family unit until late summer or early fall and then disperse to
establish their own territories. The rearing of young is left solely to the female.

Populations

During the early to mid-1900s, fisher numbers continued to decline across the entirety

of their range due to unregulated harvest and habitat reduction. Populations rebounded
in the later half of the 20th century due to conservation efforts which included numerous
reintroduction projects, controlled harvest and regulated seasons. These efforts continue
where good habitat still exists and fisher populations have reolonized a significant
portion of their previously known range. Their populations remain low in the northwestern
United States.

Best Management Practices for Trapping in the United States
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General Overview of Traps Meeting BMP
Criteria for Fisher in the United States

Three basic types of traps meet BMP criteria for fisher: cage traps, bodygrip traps and
foothold traps (Table FS1). Examples, brief descriptions, and mechanical details of the
various devices are given in the next section.

Trap Category

Total Dimensions*
Length x Width x Height

Door Size*
Width x Height

Mesh Size*/Gauge

Cage 32 x 10 x 12.75 10 x 12 }2"920”96 qalvanized
Height of Width of Frame Spring
Trap Window* Trap Window* Wire* Wire*
"Bodygrip 447 4474 3h6 -4 3he -4
Jaw/Frame Inside Jaw/Frame Inside Width at Jaw/
Characteristics Spread at Dog* Frame Hinge Posts
Coil-spring 1 9/
(foothold] Padded 47 47 N6
* Inches

Figure FS2b. Bodygrip, cubby set

with restricted entry

Figure FS2c. Bodygrip, pole set

FISHER

T All bodygrip traps tested had two springs.

General Considerations When Trapping Fisher

Cage Traps

e Can be used to capture several furbearer species

® Can be used in locations and in weather conditions where other traps are less effective
e Capture and hold animals alive, allowing for release

e Often require bait
e Are bulky

Bodygrip Traps

* Should be placed so that the rotating jaws capture the animal by closing on the top and

bottom of the animal’s neck (Figure FS2aq)

e Can be used in locations and in weather conditions where other traps are less effective

* May not be appropriate in some areas (captures and kills animals, no release)
* May need additional protection in some areas to avoid capture of nontarget animals

through use of restricted entry cubby sets and elevated pole sets (Figures FS2b and FS2¢)

¢ Often require bait

Foothold Traps

® Can be used to capture several furbearer species

® Capture and hold animals alive, allowing for release

e Use in bated cubby sefs to improve selectivity

Association of Fish and Wildlife Agencies




Safe Use of Bodygrip Traps

By design, bodygrip traps must close with considerable force to humanely dispatch and
efficiently capture wild furbearers. This is particularly true of larger sized and “magnum” type
bodygrip traps. As a result, users should take special precautions to avoid potential injury
when using these devices. Trappers should be familiar with the safe and efficient use of
bodygrip traps and these are best learned in trapper education courses.

A setting tool (Figure FS3a) should be used to compress trap springs when setting large
and magnum bodygrip traps. Use of a setting tool will not only make setfting traps easier,
it will make setting traps safer by allowing the trapper to keep hands and fingers away
from the jaws (Figure FS3b). Most bodygrip traps that have double springs are equipped
with spring latches that hold each spring compressed, and the trapper should use these
latches on both trap springs. A safety gripper (Figure FS4a) should also be attached to
the jaws when the jaws are moved to the set position (Figure FS4b). This will prevent
the trap from accidentally closing. The above safety devices protect the trapper and
make it easier to set, position and anchor the trap safely. Safety devices should be dis-
engaged only when the set is completed.

If you are accidentally caught in a bodygrip trap you need to know how to free yourself. A
sefting fool is the most effective means to freeing yourself and should be used to compress the
springs or jaws. You should always have one in reach when setting and placing bodygrip
traps. In the event you are not able to reach one or use it with one arm, you should always
carry a four foot piece of rope. The rope should have a loop tied on one end and should be
stored in a pocket that can be easily accessed by either hand. You can use the rope to free
yourself as follows:
1) Thread the rope through the eyes of one of the springs (Figure FS5a).
2) Bring the rope around and thread it back through the eyes a second time

(Figure FS5b).
3) Place your foot in the looped end of the rope and pull the other end with your

free hand until you can set the safety latch for that spring. (Figure FS5¢).

You may need to do this to both springs to completely free yourself.

Figure FS5a. Step 1 Figure FS5b. Step 2 Figure FS5c. Step 3

Best Management Practices for Trapping in the United States

Figure FS4b. Using safety gripper
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Figure FS7. Cage trap
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Specifications of Traps Meeting BMP Criteria
for Fisher in the United States

As more capture devices are fested and new information becomes available, they

will be added to an updated list. Mechanical descriptions of tested traps are given

as an aid to trappers or manufacturers who may wish to measure, build or modify traps
to meet these specifications (Figure FS6). Also, other commercially available traps,
modified traps, or other capture devices not yet tested may perform as well as, or better
than the listed BMP traps. References to trap names are provided to identify the specific
traps tested. This list is provided for information purposes only and does not imply an
endorsement of any manufacturer.

Average mechanical measurements are rounded to the nearest '/16 inch. There may be up
to a /8 inch variation in specifications on the part of the manufacturer. Manufacturers use
recognizable names, such as “No. 2" coil-spring, to identify certain traps. However, there is no
standardized system linking mechanical design features with trap names. The mechanical
features of these traps are listed so that similar traps may be identified.

Cage Trap (Figure FS7)

Average Mechanical Description and Attributes

Cage material, and mesh size: 12 gauge galvanized steel wire mesh, 1 x 2 inches
Cage size (length x width x height): 32 x 10 x 12.75 inches

Door size (width x height): 10 x 12 inches

Weight: 14 pounds

Model tested: Non-collapsing (rigid); single door

Door closure: Spring operated

Any trap that has similar specifications may be considered a BMP trap regardless of
brand or source of modification, although performance information on all other BMP
criteria (see Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6) needs
to be considered as well. The trap tested was the Tomahawk™ Cage Trap, No. 108.

Additional Information

e Selectivity features: Limited opening size and length—restricts large animals.

* Special considerations for practicality: Versatile set options; can be used for multiple
furbearer species in same sets; large and easily seen (difficult to conceal completely);
bulky —requires space for transport and storage; captured animals are easily released;
continues to operate in freezing weather conditions when placed in a cubby. This
device also meets BMP criteria for raccoons, gray foxes and opossums.
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Bodygrip Traps (Figures FS8, FS9 FS10 and FS11)

Average Mechanical Description and Attributes

Height of trap window: 4 ”/s inches

Width of trap window: 4 °/g inches

Diameter of frame wire: /16 inch

Diameter of spring wire: 3/16 inch

Additional clamping bar: None, but does have a magnum bend which eliminates the gap
between the jaws when the trap is closed.

Safety features: Spring lafches

Any trap that has similar specifications may be considered a BMP trap regardless of brand
or source of modification, although performance information on all other BMP criteria (see
Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6) needs to be considered
as well. The trap tested was the Belisle™ Super X 120 bodygrip trap.

Additional Information

e Anchoring used in trap testing: 18 inch cable, anchored with a stake.

e Selectivity features: Due to limited opening size, this trap may selectively capture small,
likely female, fisher.

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as setting tongs and a safety gripper is highly recommended, and trappers should
familiarize themselves with emergency release methods discussed in the “Safe Use of
Bodygrip Traps” section.

 Special considerations for practicality: Versatile set options (cubby sefs, leaning pole sefs);
can be used for multiple furbearer species in same sets; continues to operate in freezing
weather conditions (when placed in a cubby). This device also meets BMP criteria for
marten and muskrat.

Average Mechanical Description and Atiributes

Height of trap window: 6 /8 inches

Width of trap window: 6 /4 inches

Diameter of frame wire: 3/16 inch

Diameter of spring wire: 3/16 inch

Additional clamping bar: None, but does have a magnum bend which eliminates the gap
between the jaws when the trap is closed.

Safety features: Spring latches

Any trap that has similar specifications may be considered a BMP trap regardless of brand
or source of modification, although performance information on all other BMP criteria (see
Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6) needs o be considered
as well. The trap tested was the Belisle™ Super X 160 bodygrip trap.

Additional Information

® Anchoring used in trap testing: 18 inch cable, anchored with a stake.

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as setting tongs and a safety gripper is highly recommended, and trappers should
familiarize themselves with emergency release methods discussed in the “Safe Use of
Bodygrip Traps” section.

¢ Special considerations for practicality: Versatile set options (cubby sets, leaning
pole sets); can be used for multiple furbearer species in same sets; continues to
operate in freezing weather conditions (when placed in a cubby). This device
also meets BMP criteria for raccoons.

Best Management Practices for Trapping in the United States

Most bodygrip traps
approved in this BMP
were tested via computer
simulation modeling rela-
tive to animal welfare
performance. As a result,
trap anchoring information
does not exist for these
traps. However, body-
grip traps should always
be securely anchored.
Anchoring information is
provided on specific traps
that were field tested.

Figure FS8. Bélisle™ Super X body-
grip (sef)
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Figure FS9. LDL™ bodygrip trap with
<(Jd<§iﬁona| clamping bar
set

Average Mechanical Description and Attributes

Height of trap window: 6 "8 inches

Width of trap window: 7 /4 inches

Diameter of frame wire: /4 inch

Diameter of spring wire: /4 inch

Additional clamping bar: None, but does have a magnum bend which eliminates
the gap between the jaws when the trap is closed.

Safety features: Spring latches

Any trap that has similar specifications may be considered a BMP trap regardless of
brand or source of modification, although performance information on all other BMP
criteria (see Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6) needs
to be considered as well. The trap tested was the Belisle™ Super X 220 bodygrip trap.

Ad(ditional Information

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as setting tongs and a safety gripper is highly recommended, and trappers should
familiarize themselves with emergency release methods discussed in the “Safe Use of
Bodygrip Traps” section.

* Special considerations for practicality: Versatile set options (cubby sefs, leaning pole
sets); can be used for multiple furbearer species in same sets; continues to operate in
freezing weather conditions (when placed in a cubby). This device also meets BMP
criteria for raccoon; and for beaver, river otter and muskrat in submersion sets.

Average Mechanical Description and Attributes
Height of trap window: 6 inches

Width of trap window: 6 /16 inches

Diameter of frame wire: 3/16 inch

Diameter of spring wire: 3/16 inch

Additional clamping bar: Yes

Safety features: Spring latches

Any trap that has similar specifications may be considered a BMP trap regardless of brand
or source of modification, although performance information on all other BMP criteria (see
Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6) needs to be considered
as well. The trap tested was the LDL™ C160 Magnum bodygrip trap.

Additional Information

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as setting tongs and a safety gripper is highly recommended, and trappers should
familiarize themselves with emergency release methods discussed in the “Safe Use of
Bodygrip Traps” section.

* Special considerations for practicality: Versatile set options (cubby sets, leaning
pole sets); can be used for multiple furbearer species in same sefs; continues to
operate in freezing weather conditions (when placed in a cubby).
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Average Mechanical Description and Attributes
Height of trap window: 7 inches

Width of trap window: 7 /16 inches

Diameter of frame wire: /4 inch

Diameter of spring wire: /4 inch

Additional clamping bar: Yes

Safety features: Spring latches

Any trap that has similar specifications may be considered a BMP trap regardless of brand
or source of modification, although performance information on all other BMP criteria (see
Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6) needs o be considered
as well. The trap tested was the LDL™ C 220 Magnum bodygrip trap.

Additional Information

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as setting tongs and a safety gripper is highly recommended, and trappers should
familiarize themselves with emergency release methods discussed in the “Safe Use of
Bodygrip Traps” section.

* Special considerations for practicality: Versatile set options (cubby sets, leaning pole
sets); can be used for multiple furbearer species in same sets; continues to operate in
freezing weather conditions (when placed in a cubby). This device also meets BMP
criteria for raccoon; and for beaver, river otter and muskrat in submersion sets.

Average Mechanical Description and Attributes
Height of trap window: 6 inches

Width of trap window: 5 3/4 inches

Diameter of frame wire: /4 inch

Diameter of spring wire: 3/16 inch

Additional clamping bar: None

Safety features: Spring latches

Any trap that has similar specifications may be considered a BMP trap regardless of brand
or source of modification, although performance information on all other BMP criteria (see
Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6) needs to be considered
as well. The trap tested was the Rudy™ 160 Plus bodygrip trap.

Additional Information
e Safety considerations: Use of setting tongs and safety gripper is recommended.

* Special considerations for practicality: Versatile set options (cubby sets, leaning pole sets);
can be used for multiple furbearer species in same sets; continues to operate in freezing
weather conditions (when placed in a cubby). This device also meets BMP criteria for
marten and raccoon.

Best Management Practices for Trapping in the United States




Average Mechanical Description and Attributes
Height of trap window: 4 /4 inches

Width of trap window: 4 /4 inches

Diameter of frame wire: /4 inch

Diameter of spring wire: 3/16 inch

Additional clamping bar: Yes

Safety features: Spring latches

Any trap that has similar specifications may be considered a BMP trap regardless of brand
or source of modification, although performance information on all other BMP criteria (see
Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6) needs to be considered
as well. The trap tested was the Rudy™ 120 Magnum bodygrip trap.

Ad(ditional Information

e Selectivity features: Due to limited opening size this trap may selectively capture small,
likely female, fisher.

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as setting tongs and a safety gripper is highly recommended, and trappers should
familiarize themselves with emergency release methods discussed in the “Safe Use of
Bodygrip Traps” section.

* Special considerations for practicality: Versatile set options (cubby sets, leaning pole
sets); can be used for multiple furbearer species in same sefs; continues fo operate in
freezing weather conditions (when placed in a cubby). This device also meets BMP
criteria for marfen.

Average Mechanical Description and Attributes
Height of trap window: 5 inches

Width of trap window: 4 /2 inches

Diameter of frame wire: 316 inch

Diameter of spring wire: /4 inch

Additional clamping bar: Yes

Safety features: Spring latches

Any trap that has similar specifications may be considered a BMP trap regardless of brand
or source of modification, although performance information on all other BMP criteria (see
“Criteria for Evaluation of Trapping Devices”: Introduction pages 4-6) needs to be consid-
ered as well. The trap tested was the Sauvageau™ C120 Magnum bodygrip trap.

Ad(ditional Information

® Selectivity features: Due to limited opening size, this trap may selectively capture small,
likely female, fisher.

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as setting tongs and a safety gripper is highly recommended, and trappers
should familiarize themselves with emergency release methods discussed in the
“Safe Use of Bodygrip Traps” section.

* Special considerations for practicality: Versatile set options (cubby sets, leaning pole
sets); can be used for multiple furbearer species in same sets; continues to operate in
freezing weather conditions (when placed in a cubby). This trap also meets BMP
criteria for marten and muskrat.
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Average Mechanical Description and Attributes
Height of trap window: 5 inches

Width of trap window: 4 /2 inches

Diameter of frame wire: /16 inch

Diameter of spring wire: 3/16 inch

Additional clamping bar: Yes

Safety features: Spring latches

Any trap that has similar specifications may be considered a BMP trap regardless of brand
or source of modification, although performance information on all other BMP criteria (see
Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6) needs o be considered
as well. The trap tested was the Sauvageau™ 2001-5 bodygrip trap.

Ad(ditional Information

e Selectivity features: Due to limited opening size this trap may selectively capture small,
likely female, fisher.

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as sefting tongs and a safety gripper is highly recommended, and trappers
should familiarize themselves with emergency release methods discussed in the “Safe
Use of Bodygrip Traps” section.

* Special considerations for practicality: Versatile set options (cubby sets, leaning pole
sets); can be used for multiple furbearer species in same sefs; continues fo operate in
freezing weather conditions (when placed in a cubby). This device also meets BMP
criteria for marten and muskrat.

Average Mechanical Description and Attributes
Height of trap window: 6 inches

Width of trap window: 6 inches

Diameter of frame wire: 3/16 inch

Diameter of spring wire: 3/16 inch

Additional clamping bar: Yes

Safety features: Spring latches

Any trap that has similar specifications may be considered a BMP trap regardless of brand
or source of modification, although performance information on all other BMP criteria (see
Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6) needs to be considered
as well. The trap tested was the Sauvageau™ 2001-6 bodygrip trap.

Additional Information

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as setting tongs and a safety gripper is highly recommended, and trappers should
familiarize themselves with emergency release methods discussed in the “Safe Use of
Bodygrip Traps” section.

* Special considerations for practicality: Versatile set options (cubby sets, leaning pole
sets); can be used for multiple furbearer species in same sefs; continues fo operate in
freezing weather conditions (when placed in a cubby). This device also meets BMP
criteria for raccoon.

Best Management Practices for Trapping in the United States

Figure FS10. Sauvageau™bodygriptrap
with additional clamping
bar (set)




Figure FS11.

Average Mechanical Description and Attributes
Height of trap window: 7 inches

Width of trap window: 7 inches

Diameter of frame wire: /4 inch

Diameter of spring wire: /4 inch

Additional clamping bar: Yes

Safety features: Spring latches

Any trap that has similar specifications may be considered a BMP trap regardless

of brand or source of modification, although performance information on all other
BMP criteria (see Introduction: “Criteria for Evaluation of Trapping Devices” pages 4-6)
needs fo be considered as well. The trap tested was the Sauvageau™ 2001-7
bodygrip trap.

Additional Information

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as sefting tongs and a safety gripper is highly recommended, and trappers
should familiarize themselves with emergency release methods discussed in the
“Safe Use of Bodygrip Traps” section.

® Special considerations for practicality: Versatile set options (cubby sets, leaning
pole sets); can be used for multiple furbearer species in same sets; continues to
operate in freezing weather conditions (when placed in a cubby). This device also
meets BMP criteria for raccoon.

Average Mechanical Description and Attributes

Height of trap window: 6 % inches

Width of trap window: 7 Y inches

Diameter of frame wire: V4 inch

Diameter of spring wire: V4 inch

Additional clamping bar: None, but does have a magnum bend which eliminates the
gap between the jaws when the trap is closed.

Safety features: Spring lafches

Any trap that has similar specifications may be considered a BMP trap regardless
of brand or source of modification, although performance information on all other
BMP criteria (see Introduction: “Criteria for Evaluation of Trapping Devices” pages
4-6) needs to be considered as well. The trap tested was the Rudy™ 220 Plus
bodygrip trap.

Additional Information

® Anchor trap securely.

e Safety considerations: This trap has complete jaw closure. The use of safety devices
such as setting tongs and a safety gripper is highly recommended, and trappers
should familiarize themselves with emergency release methods discussed in the
“Safe Use of Bodygrip Traps” section.

* Special considerations for practicality: Versatile set options (cubby sets, leaning pole
sets); can be used for multiple furbearer species in same sets; continues to operate in
freezing weather conditions (when placed in a cubby). This device also meets BMP
criteria for raccoons and river offer.
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Foothold Traps (Figures FS12 and FS13)

Average Mechanical Description and Atiributes

Inside jaw spread (at dog): 4 /2 inches

Inner width: 4 7/8 inches

Inside width at jaw hinge posts: 4 %16 inches

Jaw width: /16 inch padded jaw

Jaw thickness: 3/ inch

Padding: Manufacturer supplied rubber pads

Main trap springs: Two 0.131 inch wire-diameter coil springs
Additional springs: Two 0.100 inch wire-diameter coil springs
Base plate: Reinforced with D-ring

Any trap that has similar specifications may be considered a BMP trap regardless of
brand or source of modification, although performance information on all other BMP
criteria (see “Criteria for Evaluation of Trapping Devices”: Introduction pp. 4-6) needs
fo be considered as well. The trap tested was the Woodstream™ Victor No. 1'/2
Softcatch modified coil-spring, fouroiled.

Additional Information

e Chain attachment used in trap testing: 7 /2 inch, center mounted with two swivels,
one shock spring and anchored with a stake.

e Selectivity features: Brass pan tension machine screw; pan tension was set to two
pounds for testing, and checked and readjusted as needed after every capture.

® Special considerations for practicality: Some damage to trap pads should be expected
and will require occasional replacement as a normal part of trap maintenance and
upkeep. Special care should be taken to prevent odor contamination of the rubber jaws.
Avoid using petroleum-based dye directly on the rubber pads. This device also meets
BMP criteria for bobcat, Eastern coyote, gray fox, opossum and red fox.

Best Management Practices for Trapping in the United States

Figure FS12. Padded jaw coil-spring
trap, four-coiled (open)

Figure FS13. Padded jaw coil-spring
trap, four<oiled (closed)
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DROWNING, EUTHANASIA, AND CARBON-DIOXIDE NARCOSIS

Drowning is not euthanasia

John W. Ludders, Robert H. Schmidt, F. Joshua Dein,
and Patrice N. Klein

Historically, there has been considerable discus-
sion within the nuisance wildlife control and trap-
ping communities as to whether drowning is a
humane method for killing animals. The issue
received more attention in 1993, when the
American Veterinary Medical Association’s Panel on
Euthanasia reaffirmed its position that drowning is
an unacceptable method (Andrews et al. 1993). For
this article, we make a distinction between euthana-
sia, a “good death” that occurs without pain or dis-
tress (Andrews et al. 1993), and death due to killing
by other methods. The central issue in this debate
is whether drowning animals are rendered uncon-
scious by great levels of carbon dioxide (CO,, car-
bon-dioxide-induced narcosis) early in the drown-
ing process and thus are insensitive to the distress
and pain associated with drowning.

Proponents of drowning cite an article by Gilbert
and Gofton (1982) in which the authors stated that
drowning animals die from carbon-dioxide-induced
narcosis. However, Gilbert and Gofton (1982) did
not report any information on levels of carbon
dioxide in blood, which is needed before a deter-
mination can be made about the acceptability of
drowning as a method of euthanasia. We wish to
introduce and clarify information concerning
effects of carbon dioxide that have been absent in
the debate on drowning.

In their laboratory investigations, Gilbert and
Gofton (1982) determined time to death by drown-
ing in mink (Mustela vison), muskrat (Ondatra
zibethica), and beaver (Castor canadensis).
Readings of the electrical activity of the brain (elec-
troencephalograph, EEG) and of the heart (electro-
cardiograph, ECG) were recorded from each animal
during drowning, and time of death was taken to be

the moment when electrical activity of the brain
ceased (EEG signal became flat). On average, the
EEG signal became flat in mink after 4 minutes, 37
seconds; in muskrats after 4 minutes, 3 seconds; and
in beaver after 9 minutes, 11 seconds. However,
neither arterial nor venous blood samples were col-
lected before, during, or after the animals drowned,
so the partial pressures of carbon dioxide (PCO,)
or oxygen (PO,) in blood from these animals were
not measured. The authors stated that “[d]eath by
CO, induced narcosis (submersion asphyxia) was
evident in beaver, about 50% of muskrats, but ‘wet’
drowning (defined below) occurred in mink”
(Gilbert and Gofton 1982:835). A review article
written by Timperman (1972) was referenced to
corroborate their conclusion. Timperman’s (1972)
paper discussed the forensic diagnosis of drowning
through identification of diatoms in the lungs of
victims. The author mentioned that carbon-dioxide-
induced narcosis could be a possible cause of death
during drowning, but he also acknowledged that
death could be from anoxia. However, he did not
provide substantiating data, such as blood gas analy-
ses, to support either factor as the cause of death by
drowning.

Proponents of drowning make a distinction
between “wet” or “dry” drowning, the former occur-
ring when water enters the lungs and the latter
when the lungs remain relatively dry. To some,
“dry” drowning implies that because the animal
does not inhale water, then death is from CO,-
induced narcosis, although this is most likely incor-
rect. According to reports of incidents involving
human drownings, 2 events may occur following
submersion: 1) during the ensuing panic and strug-
gle, water is swallowed and aspiration occurs in
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85% of the victims, which leads to “wet” drowning,
i.e., the lungs fill with water (Newman and Stewart
1995) and hypoxia and cardiac arrest occur rapidly,
the latter probably because the vagal nerve, in
response to water contacting the mucous mem-
branes of the larynx or trachea, causes a reflex
slowing and arrest of the heart (Suzuki 1996); or 2)
during drowning, the act of swallowing water may
lead to laryngospasm (an involuntary closure of the
glottis or entrance to the airway), thus sealing the
airway and preventing water from being aspirated
into the lungs (Yagil et al. 1983, Suzuki 1996).
Approximately 15% of human drowning victims
experience “dry” drowning, in which the lungs
remain relatively free of water (Newman and
Stewart 1995). Hypoxia and cardiac arrest develop,
but often this process is protracted compared to
the victims experiencing “wet” drowning. In fact,
current research strongly suggests that death
occurs more rapidly when water is inhaled because
it initiates a reflex vagal inhibition of the heart
(Suzuki 1996). Thus, a longer period of conscious-
ness may be associated with “dry” drowning than
with “wet” drowning. The accumulated evidence
(as discussed below) indicates that the cause of
death during drowning is hypoxia and anoxia, not
COy-induced narcosis.

Stedman’s Medical Dictionary (1995:1176)
defines narcosis as a “[g]eneral and nonspecific
reversible depression of neuronal excitability, pro-
duced by a number of physical and chemical
agents, usually resulting in stupor rather than in
anesthesia” Hypercarbia, or an excess of carbon
dioxide (CO,) in blood, can cause narcosis. In ani-
mals, CO, is a normal byproduct of oxygen (O,)
metabolism, and it is eliminated from the body
through the lungs and the process of pulmonary
ventilation (Guyton 1991). The relationship of CO,
production to O, utilization is-expressed as the res-
piratory exchange ratio, generally accepted to be
around 0.8; it indicates that in general, less CO, is
produced for a given amount of metabolized O,
(Guyton 1991).

Several studies, involving numerous animal
species in which blood gases were measured, indi-
cate that carbon-dioxide narcosis does not occur
until the partial pressure of carbon dioxide in arte-
rial blood (PaCO,) exceeds 95 millimeters of mer-
cury (mm Hg) and true anesthesia occurs only
when PaCO, exceeds 200 mm Hg. For example,
laboratory rats exposed to 100% CO, at various
chamber fill rates started to show evidence of CO,

narcosis (they became uncoordinated) after PaCO,
exceeded 123 mm Hg (Hewett et al. 1993). The
same rats became immobile only after PaCO,
exceeded 212 mm Hg, and they finally lost the
pedal reflex to painful stimulation (toe pinch) after
PaCO, exceeded 332 mm Hg (Hewett et al. 1993).

A study of the narcotic properties of carbon diox-
ide in dogs sheds more light on the issue of CO,-
induced narcosis (Eisele et al. 1967). In this study,
the narcotic and anesthetic properties of CO, were
determined in 2 ways: 1) by determining the MAC
(the minimum alveolar concentration of an inhalant
anesthetic that prevents purposeful movement by
an animal exposed to a painful stimulus) for the
inhalant anesthetic halothane (2-bromo-2-chloro-
1,1,1-trifluoroethane), and then, in a step-wise man-
ner, replacing the halothane with CO, while main-
taining a constant plane of anesthesia; and 2) by
administering only CO, to dogs and recording the
PaCO, when each dog was anesthetized and unre-
sponsive to a painful stimulus. The results indicat-
ed that increasing levels of PaCO, above 95 mm Hg
were increasingly narcotic. At a PaCO, of 95 mm
Hg the narcotic effect of CO, was minimal as it
reduced the MAC of halothane by only 0.08%. In
this study, anesthesia was produced at an average
PaCO, of 222 mm Hg.

Drowning animals, of course, are not breathing
100% CO,, let alone air; in fact, they are not breath-
ing at all. Because the drowning animal cannot
breathe, it uses all of the O, available in its blood,
and CO, accumulates because of oxygen metabo-
lism. As previously noted, the respiratory exchange
ratio indicates that the rate of O, utilization is
greater than the rate of CO, production (Guyton
1991), and this fact is demonstrated by numerous
animal studies. In dogs that were drowned with
either cold salt water (CSW) or cold fresh water
(CFW), PaCO, increased significantly, but after 10
minutes of immersion it never exceeded 64.8+4.9
mm Hg in either group (Conn et al. 1995).
However, PaO, significantly decreased in both
groups; after 4 minutes of immersion, PaO, was
16.4%1.5 mm Hg in the CFW group and 18.81+21.6
mm Hg in the CSW group, and after 10 minutes of
immersion it was 9.613.8 and 8.8+1.9 in the CFW
and CSW groups, respectively. Similar results were
found in another study involving anesthetized, intu-
bated dogs that inhaled a fixed quantity (20 ml/kg)
of fresh water (Rai et al. 1980). Prior to inhaling
water, the PaO, and PaCO, were 100 mm Hg and
35 mm Hg, respectively. Five minutes after inhaling
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water, the PaO, and PaCO, were 35 mm Hg and 52
mm Hg, respectively. During 40 minutes of obser-
vation, PaCO, never exceeded 6010.5 mm Hg
(mean + SEM) and the PaO, did not exceed 47+5.5
mm Hg. The results from these 2 studies show that
PaCO, levels were well below those necessary to
induce CO, narcosis and that the dogs were hypox-
emic (inadequate oxygen in blood).

In a study that measured cerebral blood flow and
arterial blood gases in ducks (Anas platyrbynchos)
held under water for more than 4 minutes, the
average PaO, was 52 mm Hg (minimum recorded
was 37 mm Hg) at 4.61 minutes, while the average
PaCO, was 51 mm Hg (Stephenson et al. 1994).
These numbers indicate that the ducks were
hypoxemic and hypercarbic and that PaCO, was
not at levels known to produce narcosis. However,
PaO, had decreased to hypoxemic levels, and had
the ducks not been killed by decapitation, the PaO,
would have continued to decrease to levels incom-
patible with life, i.e., the ducks would have died
from anoxic asphyxiation.

A study in which blood gases were measured in
beaver during submersion sheds more light on the
drowning issue, especially as it relates to furbear-
ers. After venous and arterial catheterization to
sample blood, European beaver (Castor fiber) were
forcefully submerged in water for up to 10 minutes
(Clausen and Ersland 1970). From the authors’ fig-
ures, the following conclusions can be drawn.
Throughout the period of submersion, PaCO,
increased but never exceeded 100 mm Hg; it took
7.5 minutes of submersion before PaCO, exceeded
95 mm Hg. The PaO, rapidly decreased during the
first 7 minutes of submersion, but both PaO, and
arterial hemoglobin saturation with oxygen were at
hypoxemic levels (PaO,<50 mm Hg and satura-
tion<50%) within 5 minutes from the start of sub-
mersion. Thus the beavers were hypoxemic 2-3
minutes before PaCO, reached 95 mm Hg.

The method by which great CO, concentrations
kill animals is anesthesia-induced respiratory arrest
and the ensuing tissue hypoxia-anoxia (Mullenax
and Dougherty 1963, Andrews et al. 1993). In fact,
the time to death is prolonged when oxygen is used
with CO,. When a gas mixture consisting of
approximately 70% CO,, 24% N, and 6% O, was
used to kill mink, for example, the 5 test animals
survived for at least 15 minutes in the gas mixture
(Hansen et al. 1991). One animal died 6 minutes
after being removed from the gas mixture, but the
4 other animals fully recovered.

The preceding evidence demonstrates that in
drowning animals, hypercarbia lags behind hypoxia
and anoxia and that drowning animals die from
hypoxia and anoxia. All of this suggests that drown-
ing animals experience hypoxemia-induced dis-
comfort and distress before CO, narcosis occurs, if
narcosis occurs at all. This raises the question: do
animals experience distress during drowning? For
the following reasons, we believe that the answer is
yes. The classic stress response consists of changes
in heart rate and increases in blood pressures and
circulating blood levels of epinephrine and norepi-
nephrine and other stress-related hormones
(Moberg 1985). In rats breathing 100% CO, (CO,
anoxia), plasma norepinephrine increased signifi-
cantly and was released from the sympathetic nerv-
ous system and not the adrenal medulla (Borovsky
et al. 1998). The authors concluded that the
response was mainly from hypoxia, not from CO,
in and of itself (Borovsky et al. 1998).

In a model of asphyxia in which rats were stran-
gled (anoxic asphyxia), mean serum norepineph-
rine and epinephrine concentrations were signifi-
cantly greater in the strangled group compared to
the non-strangled group (norepinephrine=5.4+2.6
ng/mL vs. 2.8+0.1 ng/mL, P<0.001 and epineph-
rine=6.0£3.4 ng/mL vs. 3.8+3.0 ng/mL, P<0.05;
Hirvonen et al. 1997). The author concluded that
the data supported the idea that catecholamine
concentrations increased in blood upon suffocation
and could be used as indicators of hypoxia
(Hirvonen et al. 1997).

In dogs that were drowned with either cold salt
water (CSW) or cold fresh water (CFW), epineph-
rine and norepinephrine concentrations (pg/mL)
increased significantly after immersion and contin-
ued to rise throughout the experimental period
(Conn et al. 1995). Prior to immersion, epinephrine
was 206x25 in the CFW group and 133167 in the
CSW group. After 10 minutes of immersion, it had
risen to 174,650£1,750 in the CFW group and
153,250+4,585 in the CSF group. Prior to immer-
sion, norepinephrine was 224+46 in the CFW
group and 374%182 in the CSW group, and by 10
minutes it had reached 63,025+4,946 in the CFW
group and 50,400+1,796 in the CSF group. The
authors noted that though the greater values
reported in their study could be partly attributed to
sudden cold stress that has been described after
cold-water immersion, a more important etiological
factor is likely to be anoxic-ischemic stress pro-
ducing a catecholamine surge (Conn et al. 1995).
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Thus, the accumulated data indicate that hypoxia-
anoxia readily elicit the stress response in a variety
of animal species.

To summarize, data from several studies and a
variety of animal species indicate that CO, can
produce narcosis, but only at partial pressures in
arterial blood exceeding 95 mm Hg. Furthermore,
data from rats and dogs suggest that a level of CO,-
induced narcosis sufficient to render an animal
insensible to the discomfort, anxiety, and stress
associated with hypoxemia is probably above 123
mm Hg; true CO,-induced anesthesia, and thus
insensibility, does not occur until PaCO, exceeds
200 mm Hg.

We recognize that drowning has been a tradi-
tional wildlife management technique, especially
for trapping aquatic mammals such as beaver,
muskrat, nutria (Myocastor coypus), mink, and river
otters (Lontra canadensis). In some states, trap-
pers have been encouraged to drown non-aquatic
mammals captured in cage traps, including rac-
coons (Procyon lotor), striped skunks (Mepbitis
mephbitis), and opossums (Didelphis virginiana).
Drowning is a method of killing animals that is con-
venient for humans. However, the concept of
euthanasia is independent of traditions and con-
venience, and drowning can not be considered
euthanasia. As we noted at the beginning of this
article, euthanasia is a “good death” that occurs
without pain or distress. Time is an important ele-
ment in euthanasia, and any technique that requires
minutes rather than seconds to produce death can
not be considered euthanasia. We encourage
wildlife administrators, researchers, animal care and
use committees, managers, and trappers to consid-
er these findings as they develop wildlife euthana-
sia technique guidelines and Best Management
Practices for Trapping (Proulx and Barrett 1989,
Friend et al. 1994, Hamilton et al. 1998).
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Gilbert and Gofton  #3 Victor Double Long Controlled lab tests in aquatic tank using a drowning set. The average time to cessation

(1982) Spring of struggling was 8 min. 11 sec. (n=20); EEG loss occurred in an average of 9 min. 11
#4 Victor Double Long sec. (n=16). EKG loss took place after an average of 16 min. 27 sec. (n=14). Death
Spring occurred due to anoxia (asphyxiation).
Zelinetal. (1983)  Simulated "Killing" Controlled lab tests on anesthetized animals; determined mean kill thresholds using 335-

g striking bar; 10-minute time to death test period employed. With no holding force, the
thresholds for head (n=8), neck (n=6), and thorax (n=8) hits of beavers were 3.7, 3.0, and
5.9 kg.m/sec, respectively. For abdominal hits of beaver, the impact momentum required
to kill the animals (n=3) was beyond the capability of the test equipment (>=13.9
kg.m/sec).
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BMP Bodygrip Traps — Welfare
Criteria

Welfare evaluated as irreversible loss of consciousness
and sensibility leading to death

Must occur within 300 seconds, Iin at least 70% of the
animals in the sample

Conducted at a lab/compound setting







Focus Questions
Development of Best Management Practices for Furbearer Trapping
Hunting Coyotes with the Aid of Dogs
Public Hearing---June 21, 2023, Rutland Middle School
Public Hearing — June 21, 2023, Montpelier High School

2. What are your comments on the changes being recommended by the Department and

the reasons why?
i.e., 4.5 (a) addition of an extra swivel
4.5 (f) elimination of drags
4.6,4.7,4.8: No body-gripping traps on the ground unless placed within an anchored enclosure or 5’
above the ground. '
4.17 change set-back distance for all traps from 25’ to 50’. Apply setback to town trails.
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Focus Questions
Development of Best Management Practices for Furbearer Trapping
Hunting Coyotes with the Aid of Dogs
Public Hearing---June 21, 2023, Rutland Middle School
Public Hearing — June 21, 2023, Montpelier High School

3. What are your comments on the Board’s first vote for the coyote hunting and training
season while hunting with the aid of dogs (see dates below)?

4.21.4 Seasons and Shooting Hours for Taking Coyote with the Aid of Dogs.
a) Coyote Dog Training Season: For Vermont Resident and Nonresident Permit Holder:

June 1 through September 15, all dates inclusive, except that a nonresident may train dogs to pursue coyote only while
the training season is in effect in the nonresident’s home state and subject to the requirements of these rules.

b) Coyote Dog Hunting Season December 15 through March 31, all dates inclusive.

c) Legal hours for taking coyote with the aid of dogs: One half hour before sunrise until one half hour after sunset.
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Any other commeéents or questions for the Board on the proposed rule changes for both
coyote hunting with the aid of dogs and regulated, legal trapping?
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From: Wolf Patrol

Sent: Friday, June 30, 2023 8:01 PM

To: ANR - FW Public Comment

Subject: Trapping & Hounding Public Comment
Attachments: 0090-3558-29.2.317.pdf; Fisher BMP.pdf

You don't often get email fro_ Learn why this is important

EXTERNAL SENDER: Do not open attachments or click on links unless you recognize and trust the sender.

Dear Members of the Fish & Wildlife Board, Commissioner Herrick & Legislators,

My name is Rod Coronado and I'd like to provide some input to the supposed improvements to trapping in Vermont. | live in
Orange, Vermont where annually a contract trapper with the Department of Transportation (VTrans) has come onto our
property and killed every single beaver that ever lived in Riddel Pond. Has our road or the state highway ever been flooded?
No. Have beavers damaged or destroyed state or town infrastructure? No.

We live in a state where ecologically beneficial animals like beavers are trapped because state agencies like VTrans and
members of my town's select board think they are a nuisance. None of the recommended changes proposed to trapping will
affect the wanton waste of life committed by trappers in my town. No supposed "best management practice" will spare
thousands of beavers a long and agonizing death in a body-gripping trap, which are completely exempted by these
recommended "improvements" to trapping.

Last week, over 50 residents of the town of Orange presented a petition to our select board asking for a beaver policy that
explored all non-lethal options available such as exclusion fencing, baffles and pond levelling devices, before trapping is
considered. Instead of listening to the concerns of residents, our select board is choosing to do things the way they always
have done, which is to kill the beavers, even though our town is not experiencing actual impact from the animals. This is the
same response | see playing out across Vermont. When the public questions Vermont's trapping practices, we are told we are
uneducated and that trapping is the only solution.

I have also attended every Fish & Wildlife Board meeting since January 2023, where 13 of the 14 members are trappers and/or
hunters. Only one member of the board represents the 87% of Vermont's populace that does not hunt or trap. | have withessed
this super-majority at work, where it is regularly used to rubber stamp almost every single request from the trapping and
hunting community, while outright ignoring the concerns of anyone who advocates for wildlife.

After hearing presentation after presentation on how trapping BMP's will reduce suffering experienced by trapped animals in
Vermont, | read everything | could find on the actual research conducted to determine that a trap is a BMP trap. What | found
was alarming. Literally thousands of wild animals are captured and anesthetized and placed in traps that are triggered on their
drugged bodies. The drug used is Ketamine, which isn't anesthesia at all, but a paralytic. This means that the animal is
conscious, only immobilized. The traps are sprung on their bodies and if 70% of the animals die within five minutes, the trap is
approved as a BMP trap.

When | provided copies of a BMP research study that determined that particular BMP traps recommended for fisher trapping in
Vermont did not pass BMP tests, | was met with silence from Brehan Furhey, Furbearer Project Leader, David Sausville and
Mark Scott, Director of Wildlife. When Ms. Furhey and Mr. Sausville attended one of my public meetings on wildlife that | hold
monthly in Montpelier on June 14th, 2023, | asked them both to answer my questions about the unsafe trap and to this day |
have yet to receive a response.

In addition, when | attended the public hearing on the supposed improvements to trapping and coyote hound hunting on June
21, a member of the hound hunting community threatened to "rip my head off." When | reported the incident to both
Commissioner Herrick and Mark Scott, | was again met with silence. How am | supposed to receive such unprofessionalism by
those entrusted to protect our state's wildlife?

These are just a few of the reasons why | have now dedicated my life here in Vermont to seeing the end of trapping in my
lifetime. Vermont Fish & Wildlife's pro-trapping furbearer department has put the interests of a few hundred trappers before
the interests of 16 different native furbearer species, and in doing so are violating the public's trust, all to serve the special
interests of people wanting to continue a cruel practice that has infected this state since before it was founded.



You can approve of these changes to trapping laws, but it will in no way eliminate the public's demands for an end to
indiscriminate trapping practices in Vermont. In closing | am once again attaching the research paper | provided to VFW months
ago, looking for that answer on why Vermont will continue to allow the use of traps that are known to be ineffective at killing
fishers humanely.

Good Day,

Rod Coronado

Vermont Wildlife Patrol

Cemetery Commissioner, Town of Orange
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Films on Beaver Research Protected

by Judge

NOVEMBER 13, 1991

Colfax, Washington -- Whitman County Superior Court Judge Wallis Friel ruled last
week that Washington State University need not release videotapes of research into

the trapping of beavers to KIRO Inc., a Seattle television station.

Frederick Gilbert, a professor of natural-resource sciences who has been the target

of animal-rights protesters, has filmed the killing of beavers in underwater traps. He

is trying to develop a more efficient and humane trap.

Judge Friel said the film was exempt under the state’s public-disclosure law, at least
until the research is completed. He said the film’s release would breach Mr.

Gilbert’s academic freedom and threaten the government’s interest in doing

research at public universities.

Mr. Gilbert had been performing his research for the Fur Institute of Canada, which
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Best Management Practices for Trapping Furbearers
in the United States
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ABSTRACT Humans have used wild furbearers for various purposes for thousands of years. Today, furbearers
are sustainably used by the public for their pelts, leather, bones, glands, meat, or other purposes. In North
America, contemporary harvest of furbearers has evolved along with trap technologies and societal concerns,
and is now highly regulated and more closely coupled with harvest analysis and population monitoring. Traps
and regulated trapping programs provide personal or cultural rewards that can also support conservation, and
can assist with advancing ecological knowledge through research, protecting endangered species, restoring
populations or habitats, protecting personal property, and enhancing public health and safety. However, animal
welfare and trap selectivity remain important topics for furbearer management in North America, as they have
for more than a century. A related international challenge to modern furbearer management came with the
Wild Fur Regulation by the European Union, which passed in 1991. This regulation prohibited use of foothold
traps in many European countries and the importation of furs and manufactured fur products to Europe from
countries that allowed use of foothold traps or trapping methods that did not meet internationally agreed-upon
humane trapping standards. l'o address existing national concerns and requirements ot the Wild kur
Regulation, the United States and European Union signed a non-binding bilateral understanding that included
a commitment by the United States to evaluate trap performance and advance the use of improved traps
through development of best management practices (BMPs) for trapping. Our testing followed internationally
accepted restraining-trap standards for quantifying injuries and capture efficiency, and we established BMP
pass-fail thresholds for these metrics. We also quantified furbearer selectivity, and qualitatively assessed
practicality and user safety for each trap, yielding overall species-specific performance profiles for individual
trap models. We present performance data for 84 models of restraining traps (6 cage traps, 68 foothold traps,
9 foot-encapsulating traps, and 1 power-activated footsnare) on 19 furbearing species, or 231 trap-species
combinations. We conducted post-mortem examinations on 8,566 furbearers captured by trappers. Of the
231 trap model-species combinations tested, we had sufficient data to evaluate 173 combinations, of which
about 59% met all BMP criteria. Pooling species, cage traps produced the lowest average injury score (common
injuries included tooth breakage), with minimal differences across other trap types; species-specific patterns
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were generally similar, with the exception of raccoons (Procyon lotor) for which foot-encapsulating traps
performed better than other foot-restraining trap types. Padded-jaw foothold traps performed better than
standard-jaw models for many species, though often similar to and occasionally worse than offset- or laminated-
jaw models. Most traps we tested had high capture efficiency; only 5 (3%) failed BMP standards strictly because
of poor efliciency. Average furbearer selectivity was high across all trap types we evaluated and was lowest for
footsnares (88%) and highest for foot-encapsulating traps (99%). Mortality from trap-related injury in re-
straining traps we tested was very rare for furbearers (0.5% of animals). In over 230,000 trap-nights across a
21-year period, no individuals of a threatened or endangered species were captured. Of 9,589 total captures,
11% were non-furbearers, of which 83% were alive upon trap inspection; nearly all non-furbearer mortalities
were birds, rabbits, or squirrels. Approximately 2% of total captures were feral or free-ranging dogs (Canis
familiaris), of which none died or were deemed in need of veterinary care by either our technicians or the
owners (if located). Similarly, 3% of total captures were feral or free-ranging cats (Felis catus); 2 were dead, and
although locating potential owners was often impossible, none of the remaining cats were deemed in need of
veterinary care by technicians or owners. Our results show that furbearer selectivity was high for all trap types
evaluated, mortality or significant injury was very rare for domestic (or feral) animals, and the most potential for
mortality or injury of non-furbearers was with smaller animals, a majority of which were squirrels and rabbits.
Our results suggest that injury scores for a given trap-species combination are unlikely to vary significantly
across states or regions of the United States, provided similar methods are employed. Our data also suggest that
taxonomic affiliation and body-size groupings are correlated with injury scores, presumably through mor-
phological, physiological, or behavioral adaptations or responses that influence injury potential during restraint;
higher injury scores in foot-restraining trap types were more likely in smaller or more dexterous species, whereas
injury scores were typically lowest for the felids we evaluated. For some species (e.g., American badger [ 7axidea
taxus], bobcat [ Lynx rufus]), most restraining traps we tested met BMP standards, whereas few restraining traps
we tested met standards for other species (e.g., muskrat [Ondatra zibethicus, striped skunk [Mephitis mephitis]).
Comparison of our results with survey information collected during 2015 on trap use in the United States
indicates that approximately 75% of all target furbearers harvested were taken in BMP-compliant traps, with
another 10% taken in traps yet to be tested on that species. Future trap testing and development should focus
on commonly used traps not yet tested on a species, species for which few passing traps currently pass BMP
criteria, and trap models and modifications most likely to minimize trap injuries given a species morphology,
physiology, and behavior. Outreach efforts should focus on general BMP awareness, discouraging use of traps
that fail BMP standards for a given species, and public outreach on trapping. Restraining (and other) traps have
evolved substantially in recent decades and offer numerous benefits to individuals, conservation, and society.
However, continuing to address societal concerns remains a critical component of modern regulated trapping
and furbearer management. Published trapping BMPs are regularly updated online and may include additional
approved restraining and killing traps that were evaluated as part of testing by Canada. We will periodically
update the trap performance tables and figures we presented and make them available online at the Association
of Fish and Wildlife Agencies website. Published 2020. This article is a U.S. Government work and is in the
public domain in the USA. Wildlife Monographs published by Wiley Periodicals LLC on behalf of The
Wildlife Society.

KEY WORDS animal welfare, best management practices, BMPs, cage trap, capture efficiency, conservation, footsnare,
foot-encapsulating trap, foothold trap, furbearers, furbearer management, injury score, restraining device, trap selectivity, trapping.

Mejores practicas de manejo para atrapar animales de
peleteria en los Estados Unidos

RESUMEN Los seres humanos han utilizado a los animales silvestres de peleteria para diversos fines durante
miles de afios. Hoy en dia, el publico utiliza de manera sostenible los animales de peleteria para pieles, cueros,
huesos, glandulas, carne u otros fines. En América del Norte, la cosecha contempordnea de animales de
peleteria, ha evolucionado junto con las tecnologias de trampas y las preocupaciones sociales, y ahora estd
altamente regulada y mds estrechamente relacionada con el andlisis de la cosecha y el monitoreo de la
poblacién. Las trampas y los programas de captura regulada brindan recompensas personales o culturales que
también pueden apoyar la conservacién y pueden ayudar a promover el conocimiento ecolégico a través de la
investigacién, la proteccién de especies en peligro de extincién, la restauracién de poblaciones o hébitats, la
proteccién de la propiedad personal y la mejora de la salud y la seguridad publicas. Sin embargo, el bienestar
animal y la selectividad de las trampas siguen siendo temas importantes para el manejo de los animales de
peleteria en América del Norte, como lo han sido durante mds de un siglo. Un desafio internacional

4 Wildlife Monographs * 207

95UB917 SUOLLLOD aAIERID 9|aedljdde ay) Aq pauienob ale sejoile YO ‘8sn Jo o Joj Aelg 17 8UIUO 431 UO (SUONIPUOD-PUe-SLLB)W0O" A8 | 1M Ale.q 1jpul uo//Sdny) SUONIPUOD pue sWie | 8yl 8es *[£202/S0/ET] Uo Akeiqiauljuo A8|1M ‘2G0T UOWAM/ZOOT OT/I0p/Wiod Ao im Azeiq Ul U@ 1P| iw//SAny Wou) pepeojumod ‘T ‘TZ0Z ‘SSYS8E6T


Wolf Patrol


Wolf Patrol



relacionado con la gestién moderna de los animales de peleteria lleg6 con el Reglamento de Pieles Silvestres de
la Unién Europea, que se aprobd en 1991. Este reglamento prohibia el uso de trampas que sujetan las patas
(mids especificamente pie y metatarso o metacarpo) de los animales en muchos paises europeos y la importacién
de pieles y productos de piel manufacturados a Europa desde paises que permitian uso de trampas que sujetan
las patas o métodos de captura que no cumplieron con los estindares de captura humanitaria acordados
internacionalmente. Para abordar las preocupaciones y los requisitos nacionales existentes del Reglamento
Sobre Pieles Silvestres, los Estados Unidos y la Unién Europea firmaron un acuerdo bilateral, no vinculante,
que incluia un compromiso de los Estados Unidos para evaluar el desempefio de las trampas y promover el uso
de trampas mejoradas mediante el desarrollo de mejores practicas de manejo (MPM) para la captura. Nuestras
pruebas siguieron los estindares aceptados internacionalmente de trampas para sujetar patas (o también
llamadas de restriccién o contencién) para cuantificar las lesiones y la eficiencia de captura, y establecimos
umbrales de MPM de aceptable y no aceptable para estos pardmetros. También cuantificamos la selectividad
sobre los animales de peleteria y evaluamos cualitativamente la practicidad y la seguridad del usuario para cada
trampa, lo que arrojé perfiles generales de rendimiento sobre especies especificas para modelos de trampa
individuales. Presentamos datos de rendimiento para 84 modelos de trampas de contencién (6 trampas de
jaula, 68 trampas para sujetar patas, 9 trampas de encapsulacién de patas y 1 lazada de pata activada
mecdnicamente) en 19 especies de peleteria, o 231 combinaciones de trampas y especies. Realizamos exdmenes
post mortem en 8,566 animales de peleteria capturados por tramperos. De las 231 combinaciones de modelos
de trampas y especies probadas, tuvimos datos suficientes para evaluar 173 combinaciones, de las cuales
aproximadamente el 59% cumplia con todos los criterios de MPM. Al agrupar especies, las trampas de jaula
produjeron el puntaje de lesién promedio mds bajo (las lesiones comunes incluyeron rotura de dientes), con
diferencias minimas entre otros tipos de trampas; los patrones especificos de las especies fueron generalmente
similares, con la excepcién de los mapaches (Procyon lotor), para los cuales las trampas encapsulantes para las
patas funcionaron mejor que otros tipos de trampas para sujetar patas. Las trampas de mandibula acolchada
funcionaron mejor que los modelos de mandibula estindar para muchas especies, aunque a menudo son
similares y en ocasiones peores que los modelos de mandibula laminada. La mayoria de las trampas que
probamos tenfan una alta eficiencia de captura; solo 5 (3%) fallaron los estindares de MPM estrictamente
debido a una baja eficiencia. La selectividad promedio de animales de peleteria fue alta en todos los tipos de
trampas que evaluamos y fue mds baja para trampas para lazadas para pies (88%) y mds alta para trampas que
encapsulan patas (99%). La mortalidad por lesiones relacionadas con trampas, fue muy rara para los animales
de peleteria en las trampas de sujecién que probamos (0,5% de los animales). En més de 230,000 trampas
nocturnas a lo largo de un periodo de 21 afios, no se capturd ningin individuo de una especie amenazada o en
peligro de extincién. Del total de 9,589 capturas, el 11% no fueron animales de peleteria, de los cuales el 83%
estaban vivos tras la inspeccion de la trampa; casi todas las muertes de animales no de peleteria, fueron aves,
conejos o ardillas. Aproximadamente el 2% de las capturas totales fueron perros salvajes o en libertad (Canis
familiaris), de los cuales ninguno murié o se consideré que necesitaban atencién veterinaria por nuestros
técnicos o los propietarios (si fue posible localizarlos). Del mismo modo, el 3% de las capturas totales fueron
gatos salvajes o en libertad (Felis catus); 2 estaban muertos y, aunque a menudo era imposible localizar a los
posibles propietarios, los técnicos o los propietarios no consideraron que ninguno de los gatos restantes
necesitara atencion veterinaria. Nuestros resultados muestran que la selectividad de los animales de peleteria fue
alta para todos los tipos de trampas evaluados, la mortalidad o lesiones significativas fue muy rara para los
animales domésticos (o salvajes), y el mayor potencial de mortalidad o lesiones de las especies que no fueron de
peleteria, fue con animales mds pequefios, la mayoria de los cuales eran ardillas y conejos. Nuestros resultados
sugieren que es poco probable que los puntajes de lesiones para una combinacién determinada de trampas y
especies varien significativamente entre los estados o regiones de los Estados Unidos, siempre que se empleen
métodos similares. Nuestros datos también sugieren que la afiliacién taxondémica y las agrupaciones de tamafio
corporal estin correlacionadas con los puntajes de las lesiones, que se sospecha se deben a adaptaciones
o respuestas morfolégicas, fisiolégicas o de comportamiento que influyen en el potencial de lesiones durante la
inmovilizacién; puntajes mds altos de lesiones en las trampas para sujetar patas fueron mas probables en especies
mids pequefias o mds diestras, mientras que los puntajes de lesiones fueron tipicamente mds bajos para los felinos
que evaluamos. Para algunas especies (p. Ej., tején americano [Zaxidea taxus], lince rojo [Lynx rufus]), la
mayoria de las trampas de contencién que probamos cumplieron con los estindares de MPM, mientras que
pocas trampas de contencién que probamos cumplieron con los estindares para otras especies (p. Ej., rata
almizclera [ Ondatra zibethicus], zorrillo rayado [Mephitis mephitis]). La comparacién de nuestros resultados con
la informacién de la encuesta recopilada durante 2015 sobre el uso de trampas en los Estados Unidos indica que
aproximadamente el 75% de todas las especies de peleteria capturadas, fueron capturadas con trampas que
cumplen con las MPM, con otro 10% capturadas en trampas que ain no se han probado en esa especie. Las
pruebas y el desarrollo de trampas futuras deben centrarse en las trampas de uso comin que ain no se han
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probado en una especie, en especies para las que pocas trampas aprobadas que pasan los criterios de MP,
y modelos de trampa y modificaciones que probablemente minimicen las lesiones de trampa dada la morfologia,
fisiologia y comportamiento de la especie. Los esfuerzos de divulgacién deben centrarse en la concienciacién
general de las MPM, desalentar el uso de trampas que no cumplan con los estindares de MIPM para una especie
determinada y la divulgacién publica sobre la actividad de trampeo. Las trampas de contencién (y otras), han
evolucionado sustancialmente en las tdltimas décadas y ofrecen numerosos beneficios a las personas, la
conservacion y la sociedad. Sin embargo, seguir abordando las preocupaciones de la sociedad sigue siendo un
componente critico del manejo regulado contemporineo de la actividad de trampeo y los animales de peleteria.
Las MPM sobre trampas se actualizan periédicamente en linea y pueden incluir trampas de contencién y de
muerte adicionales aprobadas que fueron evaluadas como parte de las pruebas realizadas por Canada.
Actualizaremos periddicamente las tablas y cifras de rendimiento de las trampas que presentamos y las
pondremos a disposicién en linea en el sitio web de la Asociacién de Agencias de Pesca y Vida Silvestre

(Association of Fish and Wildlife Agencies).

Meilleures pratiques de gestion pour le piégeage
des animaux a fourrure aux Etats-Unis

RESUME Les humains ont utilisé les animaux a fourrure sauvages a diverses fins depuis des milliers d’années.
Aujourd’hui, les animaux a fourrure sont utilisés de fagon durable par le public pour leurs peaux, cuir, os,
glandes, viande, ainsi qu’a d’autres fins. En Amérique du Nord, la récolte contemporaine des animaux a fourrure
a évolué avec les technologies de piégeage et les préoccupations sociales, ce qui fait du piégeage d’aujourd’hui,
une pratique trés réglementée et plus étroitement associée a 'analyse des récoltes et a la gestion des populations
animales. De plus, les pi¢ges ainsi que les programmes de piégeage réglementés offrent des bénéfices tant
au niveau personnel qu’au niveau culturel qui permettent d’assurer la conservation, la progression des
connaissances écologiques de par la recherche, la protection des espéces en voie de disparition, la restauration
des populations animales et de leurs habitats, la protection des biens personnels, et 'amélioration de la santé et
la sécurité publiques. Toutefois, le bien-étre des animaux et la sélectivité des pieges demeurent des sujets
importants pour la gestion des animaux a fourrure en Amérique du Nord, comme c’est le cas depuis plus d'un
siécle. Un défi international en lien a la gestion moderne des animaux 4 fourrure est arrivé avec le réglement sur
le piégeage et fourrures sauvages de 'Union Européenne, adopté en 1991. Ce réglement interdisait l'utilisation
de pieges a rétention dans de nombreux pays européens ainsi que I'importation de fourrures et de produits
manufacturés en Europe en provenance de pays qui permettaient l'utilisation de piéges a rétention ou
l'utilisation de méthodes de piégeage qui ne respectaient pas les normes de piégeage sans cruauté telles que
convenues au niveau international. Pour répondre  ces préoccupations et aux exigences nationales découlant du
réglement sur le piégeage et fourrures sauvages, les Etats-Unis et I'Union Européenne ont signé un accord
bilatéral non contraignant qui engageait les Etats-Unis a évaluer la performance des piéges et 4 assurer la
progression vers I'amélioration des pieges via I'élaboration de meilleures pratiques de gestion (MPG) pour le
piégeage. Nos tests ont été fait suivant les normes pour les piéges a rétention acceptées a I'échelle internationale
en termes de quantification des blessures et de l'efficacité de la capture. Nous avons également établi des seuils
de réussite et d’échec pour ces mesures en accord avec les MPG. Nous avons également quantifié la sélectivité
des pieges en termes des espéces capturées, et évalué, de fagon qualitative, I'utilisation pratique et la sécurité des
utilisateurs pour chaque piége. Ce processus a permis d’élaborer des profils de performance spécifiques 4 'espéce
pour chaque modele de piege. Nous présentons donc des données de performance pour 84 modéles de pieges
(6 cages a capture vivante, 68 pieges a rétention, 9 piéges recouvre-patte, and 1lacet a propulsion mécanique)
pour 19 espéces d’animaux a fourrure ou 231 combinaisons d’espéces-pi¢ges. Nous avons effectué des examens
post-mortem sur 8 566 animaux a fourrure capturés par des trappeurs. Sur les 231 combinaisons modéle-espéces
de pieges testés, nous disposions de données suffisantes pour évaluer 173 combinaisons, dont environ 59% ont
satisfait tous les critéres MPG. Toutes espéces confondues, les cages a capture vivante ont produit le plus bas
score moyen de blessures (les blessures courantes incluaient le bris de dents), avec des différences minimes entre
les autres types de pieges. Les tendances spécifiques aux espéces étaient généralement semblables les unes aux
autres, a l'exception des ratons laveurs (Procyon lotor) pour lesquels les piéges recouvre-patte ont obtenu de
meilleurs résultats que les autres types de pieges a rétention. Pour de nombreuses espéces, les pieges a rétention
a4 méchoires cousinées ont obtenu de meilleurs résultats que les modeles de piéges a rétention standard, bien que
les scores étaient souvent semblables et parfois pires que les modéles & michoires espacées ou a michoire
laminées. La plupart des pieges que nous avons testés avaient une efficacité de capture élevée; seulement 5 (3%)
se sont avérés non-conforme aux normes MPG et ce, en raison d’'une faible efficacité. La sélectivité pour les
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animaux & fourrure était élevée dans tous les types de pieges que nous avons évalués et elle était la plus faible
pour les lacets a patte (88%) et le plus élevé pour les pieges recouvre-patte (99%). La mortalité causée par des
blessures liées aux pieges dans les piéges que nous avons testés était trés rare chez les animaux a fourrure (0,5%
des animaux). Sur plus de 230 000 nuits passées a piéger sur une période de 21 ans, aucun individu d’une espéce
menacée ou en voie de disparition n’a été capturé. Sur 9 589 captures totales, 11% n’étaient pas des animaux a
fourrures, dont 83% étaient vivants lors de I'inspection des piéges. La majorité des mortalités d’animaux n’étant
pas des animaux a fourrure étaient des oiseaux, des lapins ou des écureuils. Environ 2% des captures totales
étaient des chiens sauvages ou en liberté (Canis familiaris), dont aucun n’est mort ou n'ont été jugés avoir besoin
de soins vétérinaires selon nos techniciens ou les propriétaires des chiens (dans les cas ou ils ont été localisés).
De plus, 3% des captures totales étaient des chats sauvages ou en liberté (Fe/is catus); 2 étaient morts, et bien que
localiser les propriétaires de ces chats était souvent impossible, aucun des chats ayant survécu 4 la capture n’ont
été jugés avoir besoin de soins vétérinaires selon nos techniciens ou les propriétaires. Nos résultats montrent que
la sélectivité des animaux a fourrure était élevée pour tous les types de pieges évalués, que la mortalité ou les
blessures importantes étaient trés rares pour les animaux domestiques (ou sauvages) et que le plus grand
potentiel de mortalité ou de blessure chez les animaux n’étant pas des animaux a fourrure était chez les petits
animaux, dont une majorité étaient des écureuils et des lapins. Nos résultats suggerent qu’il est peu probable que
les scores de blessures pour une combinaison d’espéces-piéges varient de maniére significative entre les Etats ou
les régions des Etats-Unis, a condition que des méthodes similaires soient employées. Nos données suggerent
également que l'affiliation taxonomique et les groupements de taille corporelle sont corrélés aux scores de
blessure, vraisemblablement par le biais d’adaptations ou de réponses morphologiques, physiologiques ou
comportementales qui influencent le potentiel de blessure pendant la capture; des scores de blessures plus élevés
dans les types de pieges a rétention étaient plus probables chez les espéces plus petites ou plus adroites, alors que
les scores de blessures étaient généralement les plus bas pour les félidés que nous avons évalués. Pour certaines
especes (par exemple: le blaireau d’Amérique [ Taxidea taxus]et le lynx roux [ Lynx rufus]), la plupart des pieges a
rétention que nous avons testés répondaient aux normes MPG, tandis que ce n’était pas le cas pour d’autres
espéces (par exemple, le rat musqué [Ondatra zibethicus] et la mouflette rayé [Mephitis mephitis]). La
comparaison de nos résultats avec les données d’enquéte recueillies en 2015 sur l'utilisation des piéges aux Etats-
Unis indique qu’environ 75% de tous les animaux a fourrure cibles capturés ont été capturés dans des piéges
conformes aux MPG avec un 10% supplémentaire ayant été capturés dans des piéges n’ayant pas encore été testé
sur cette espéce. Les tests ainsi que les développements futurs des pieges devraient se concentrer sur les pieges
couramment utilisés qui n’ont pas encore été testés sur une espéce, sur les espéces pour lesquelles peu de pieges
satisfont actuellement aux criteres du MGP, et sur les modéles de piéges et les modifications les plus
susceptibles de minimiser les blessures reliées aux piéges en fonction de la morphologie, la physiologie et le
comportement d’une certaine espece. Les efforts de sensibilisation devraient se concentrer sur la sensibilisation
générale aux MPG, 4 décourager l'utilisation de piéges qui ne respectent pas les normes de MGP pour une
espéce donnée, et 2 la sensibilisation du public sur le piégeage. Les pieges a rétention (entre autres) ont
considérablement évolué au cours des derniéres décennies et offrent de nombreux avantages aux individus, a la
conservation et a la société. Cependant, continuer a répondre aux préoccupations de la société reste un élément
essentiel de la réglementation moderne du piégeage et de la gestion des animaux a fourrure. Les MPG publiées
sur le piégeage sont réguliérement mises 4 jour en ligne et peuvent inclure d’autres piéges 4 rétention et
méthodes d’abattage approuvés qui ont été évalués dans le cadre des tests effectués au Canada. Nous mettrons
périodiquement 2 jour les tableaux et les indicatifs de performance des piéges que nous avons présentés et les

rendrons disponibles en ligne sur le site web du Fish and Wildlife Agency.
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INTRODUCTION Contemporary management of furbearers has evolved over the

Humans have been capturing and using wild furbearers for many
purposes for thousands of years. Today, sustainable use of fur-
bearers through regulated harvest by the public includes pelts,
leather, bones, glands, meat, and other products or purposes
(Ray 1987, Organ et al. 2015, Hiller and Vantassel 2021). Over
time, market demands, particularly for pelts, have been substantial
and fluctuated somewhat unpredictably and often species-
specifically. However, muskrats (Ondatra zibethicus), American
beavers (Castor canadensis), northern raccoons (Procyon lotor), and,
more recently, coyotes (Canis latrans) consistently account for the
majority of the wild furbearer harvest in North America (Novak
et al. 1987, Responsive Management 2015). Fluctuating demand
for furs or other derived products typically results in variable
participation or effort by avocational trappers, making recruitment
and retention of trappers a persistent and primary concern for the
trapping community and wildlife managers (Armstrong and
Rossi 2000). Although trends in participation had shown a decline
from the mid-1980s to the mid-2000s, the estimated number of
trappers in the United States grew 24% from about 142,000 in
2004 to >176,000 in 2015 (Responsive Management 2015).

Prior to 1900, unregulated and unmonitored harvest and
habitat loss or degradation in North America resulted in sub-
stantial population declines, and even local extirpation, for some
furbearing species. In response, the goals of early furbearer
management included protective laws designed to restore po-
pulations, and regulation and monitoring of harvest (Sanderson
1982, Batcheller et al. 2000, Hiller et al. 2018). Although new
challenges arise, conservation efforts continue to be successful at
assisting recovery of several furbearing species (e.g., American
beaver [Schulte and Miiller-Schwarze 1999], fisher [Pekania
pennanti; Lewis et al. 2012], gray wolf [Canis lupus; Bangs
et al. 2001, U.S. Fish and Wildlife Service 2017z], North
American river otter [Lontra canadensis; Raesly 2001], Sierra
Nevada red fox [Vulpes wulpes necaror; Hiller et al. 2015],
swift fox [Vulpes velox; Kahn et al. 1997], Canada lynx [Lynx
canadensis; U.S. Fish and Wildlife Service 20175]).

years and includes ongoing conservation efforts for rare species,
regulated and sustainable harvest of abundant species, man-
agement of wildlife damage and conflict, and implementing
research to address new needs (Wolfe and Chapman 1987,
Batcheller et al. 2000, Hiller et al. 2018). Management agencies
regularly review harvest and base recommendations for regula-
tion changes on population trends, levels of wildlife conflicts, or
other scientific evidence (Hamilton and Fox 1987, Hiller et al.
2018). For abundant furbearers, regulated harvest provides
benefits to individual hunters and trappers, rural communities,
society, and wildlife conservation and management (Boggess
et al. 1990, White et al. 2015, Hiller et al. 2018), and is con-
sistent with the tenets of the North American Model of Wildlife
Conservation (Organ et al. 2012, 2015).

Trapping, like all human activities, is contingent upon there
being a personal or societal desire, value, or need for doing so,
and a sociopolitical willingness to allow it (Hampton and
Teh-White 2018). In addition, where trapping is to be con-
sidered in the context of some wildlife management, conserva-
tion, or research goal, potential alternatives and effectiveness of
each need to be considered. Acknowledging the complexity of
these topics, we highlight some of the values and services
that trapping can provide, and associated concerns with and

regulatory challenges to trapping.

Financial and Cultural Benefits of Trapping to Individuals
and Society

North America is currently a leading producer of wild
tur, with retail fur sales >US $1.0 billion annually since 1991,
and estimated at US $1.5 billion of the US $40 billion global
market in 2014 (Fur Information Council of America
2015, Fur Commission USA 2016). This activity and its
economic contributions to communities in the United
States reportedly provides full-time employment for over 32,000
workers, and seasonal or part-time employment for an additional
155,000 workers (Fur Information Council of America 2015).

Wildlife Monographs * 207

95UB917 SUOLLLOD aAIERID 9|aedljdde ay) Aq pauienob ale sejoile YO ‘8sn Jo o Joj Aelg 17 8UIUO 431 UO (SUONIPUOD-PUe-SLLB)W0O" A8 | 1M Ale.q 1jpul uo//Sdny) SUONIPUOD pue sWie | 8yl 8es *[£202/S0/ET] Uo Akeiqiauljuo A8|1M ‘2G0T UOWAM/ZOOT OT/I0p/Wiod Ao im Azeiq Ul U@ 1P| iw//SAny Wou) pepeojumod ‘T ‘TZ0Z ‘SSYS8E6T



These estimates do not include the various economic benefits
derived directly by avocational or nuisance control trappers,
trapping supply dealers, or any associated multiplier eftects. For
example, approximately 177,000 licensed trappers in the United
States, each spending an average of roughly $1,700 annually on
trapping-related equipment (Responsive Management 2015),
provided over $300 million in revenue to various businesses in
2014, in addition to conservation dollars generated through the
sales of furbearer hunting and trapping licenses. Southwick et al.
(2005) estimated that loss of furbearer hunting and trapping
could cost United States taxpayers $132-265 million annually to
address new damage and conflicts, conflicts that are often re-
solved through the removal of problem animals with the use of
traps. Economic benefits must be weighed against potential
conservation concerns, and the numbers are compelling given
that modern trapping in North America is a highly regulated
sustainable-use activity.

Financial and cultural benefits of trapping are often inter-
twined. Monetary considerations certainly play a role in
fluctuations in trapper effort, but most avocational trappers do
not rate income as their primary motivation for trapping
(Responsive Management 2015). Rather, various personal
factors often serve as the primary motivation, including inter-
action with nature, self-sufficiency or subsistence, and a rural
lifestyle (Todd and Boggess 1987, Muth et al. 1996, Daigle
et al. 1998, Zwick et al. 2007, Dorendorf et al. 2016). Although
harder to quantify than financial benefits, trapping offers clear
sociocultural rewards to individuals and indigenous and non-
indigenous rural communities alike (Berkes et al. 1994, Brown
et al. 1995, Muth et al. 1996, Daigle et al. 1998, Inoue 2001).

Indirect and Direct Benefits of Trapping to Management
and Conservation

The sociocultural importance of trapping to many individuals and
communities explains their desire for a close connection to the
outdoors and nature interaction, and may explain why Kellert
(1980) found avocational trappers to be highly knowledgeable
about nature, second only to birdwatchers among the groups he
compared. As such, trappers can serve as effective conservation
collaborators or citizen scientists (Webb and Anderson 2016,
Suffice et al. 2017). Affording the opportunity for regulated sus-
tainable use of wildlife by those that choose to partake in the
activity can expand the conservation support base and lead to
stronger and more lasting support for the conservation of those
species and their habitats (Hutton and Webb 2002, Prins
et al. 2002, Abensperg-Traun 2009, Conrad 2012).

Whether avocational trapping plays a role in either the short-
or longer-term reduction of various human-wildlife conflicts
(e.g., property damage, livestock depredation, human health and
safety) involving furbearers depends on many factors that vary
temporally and spatially, including fluctuating pelt prices,
number of active trappers, land access, and the type of conflict.
Hence, broad generalizations about the effectiveness of avoca-
tional trapping at reducing human-wildlife conflicts are unwise.
There are, however, sound arguments as to why avocational
trapping can and does at times benefit management (Conover
2001), and strong correlative examples of extensive trapping
restrictions leading to increased human-wildlife conflicts. For

example, following substantial trapping restrictions, there was
an estimated tripling of beaver population size in Massachusetts,
USA, over 5 years and an associated significant increase in
damage and complaints (Jonker et al. 2006, Organ et al. 2015).

Avocational trappers (or trapping in general) need not have
population-level effects on a species, or demonstration thereof,
to justify their potential role or value in reducing localized
damage and conflicts. A majority of avocational trappers have
been contacted by landowners to help alleviate a wildlife con-
flict, and 70% indicate they have assisted landowners with re-
moval of nuisance furbearers (Responsive Management 2015).
Furthermore, given that wildlife disease transmission is often
density dependent, trapping, be it by avocational, incentivized,
or government-employed trappers, can play a role in the re-
duction of disease prevalence or transmission and any associated
human health and safety concerns (Todd et al. 1981, Voight and
Tinline 1982, Rosatte et al. 1986, Maclnnes 1987). Traps of
various types are also critical tools for nuisance animal control
businesses, a large and growing industry often addressing soci-
etal concerns related to property damage and human health in
both rural and urban settings.

Traps and trapping are also an important component of
wildlife research and conservation (Schemnitz et al. 2009).
Though not all research on furbearers involves capture and
handling of animals, a substantial proportion does. Traps of all
types, including cage traps, foothold traps, footsnares, and cable
restraints are regularly used to live restrain many species for
biological data collection and subsequent animal monitoring,
research that is critical to ecological understanding and con-
servation of species. Whether through voluntary collaboration or
incentivized participation, avocational trappers often play an
integral role in these capture efforts and in our experience often
do so in a highly cost-effective manner; we are aware of several
ongoing furbearer research projects relying exclusively on avo-
cational trappers for animal capture (Roberts and Olfenbuttel
2019). Finally, though wildlife harvest is rarely if ever initiated
or justified solely for the purpose of data collection, biologists
often collect important data from harvested furbearers that are
useful in managing and conserving those species (Hiller
et al. 2018), again at substantially lower costs than required
when obtaining the same information from targeted research
projects. For example, 35 states use harvest-derived data (e.g.,
harvest locations, catch per unit effort, biological samples) to
assist with monitoring distribution, trends, demographics, or
health of North American river otters (Roberts et al. 2020), and
this harvest is consistent with broader conservation goals. The
International Union for Conservation of Nature considers the
North American river otter, for which regulated harvest is al-
lowed in 40 states and all provinces, a species of least concern
and stable and classifies the remaining 12 species of otters
occurring elsewhere in the world to be near threatened and
declining at best. For many furbearers, harvest-based data are
cost effective to obtain and often the only information available
with sufficient sample sizes for more robust analyses regarding
the distribution, abundance, and health or condition (e.g.,
parasite or disease prevalence, reproductive output, genetics) of
the population (White et al. 2015, Hiller et al. 2018, Roberts
and Olfenbuttel 2019).
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Traps are also used to capture wildlife species for reintroduc-
tion or restoration efforts. This has allowed species once ex-
tirpated from portions of their historical range to return,
flourish, and benefit native ecosystems. Examples of successful
reintroductions in the United States facilitated by the use of the
various trap types, and usually including assistance from avo-
cational trappers, include North American river otters (Shirley
et al. 1983, Serfass et al. 1996, Erb et al. 2018), gray wolves
(Fritts et al. 1997), red wolves (Canis rufus), American beavers
(Couch 1932, McKinstry and Anderson 1998), fishers
(Berg 1982), American martens (Martes americana, Berg 1982),
bobcats (Lynx rufus; Warren et al. 1990), and Canada lynx
(Devineau et al. 2011). Trapping to reduce predation has also
been shown to improve nesting success for comparatively
common species (e.g., waterfowl; Anthony et al. 1991, Pieron
and Rowher 2010), and more importantly, for the protection of
>30 threatened or endangered species including various turtle
species, whooping cranes (Grus americana), and many other
aquatic and terrestrial species of plants and animals (see White
et al. 2015 and Organ et al. 2015 for relevant examples and
citations).

In addition to use in protection efforts for individual species,
trapping can be an integral component in the protection of
larger ecosystems. The nutria (Myocastor coypus), a non-native
semi-aquatic mammal in the United States, has caused sig-
nificant coastal marsh damage along the Atlantic coast in
Maryland, the Gulf Coast sections of Louisiana, and along the
coast in the Pacific Northwest. These areas provide habitat
to over 15million waterbirds, 1million alligators (Alligator
mississippiensis), and more than 10 threatened or endangered
species. Nutria denude marshes through excessive herbivory. In
Louisiana, nutria damage had been largely contained from
1962-1982 by regulated avocational trapping (Marx et al. 2004).
When fur prices and avocational trapping declined in the 1980s,
loss of wetlands became a growing concern. In 2002, wildlife
officials in Louisiana initiated an incentivized trapping program
to reduce nutria populations, supplementing the fur value with
payments to registered trappers of US $4.00-$5.00 per animal.
In 2003-2004, 346 trappers removed 332,596 nutrias from
target areas (Marx et al. 2004). These programs have assisted in
overall efforts to protect and restore large areas of fragile costal
marsh ecosystems, and similar efforts have resulted in apparent
eradication of nutria in Chesapeake Bay, Maryland (U.S. Fish
and Wildlife Service 2016).

It is our view, similar to position statements from The
Wildlife Society (2019) and the American Association of
Wildlife Veterinarians (2007), that traps and regulated
trapping programs provide personal or cultural rewards, can
also facilitate or translate to conservation support, and can
assist with advancing ecological knowledge, protecting
endangered species, restoring populations or habitats, pro-
tecting personal property, and enhancing public health and
safety. Traps, trapping techniques, and their associated values
remain poorly understood or of concern to many people and it
is imperative to continue to address concerns and knowledge
gaps through public outreach, trapper education, adaptive
management, ecological research, and continuing trap
research and development.

Societal Concerns and Regulatory Challenges to Trapping
Public concerns about trapping are often associated with their
perceptions about animal welfare and accidental captures during
regulated trapping activities (Gentile 1987, Boggess et al. 1990,
Andelt et al. 1999, Responsive Management 2002, Muth
et al. 2006). Although trapping remains controversial, public
support for regulated trapping in general is high (60-75%), but
the level of support varies with the reason for capturing animals
(Responsive Management 2001, 2016; Talling and Inglis 2009).
Public acceptance of trapping may be increasing and higher for
damage or population management than for other purposes,
trends that seem consistent during past decades (Responsive
Management 2001, 2002, 2016; Illinois Department of
Natural Resources 2009). As noted above, however, the various
motivations for trapping do not necessarily produce mutually
exclusive benefits; avocational trapping or trappers can provide a
cost-effective option for many wildlife conservation and
management activities.

Foothold traps are very popular amongst trappers in the
United States, with 86% of trappers using these devices in 2014
(Responsive Management 2015). The evolution of foothold
traps has been difficult to document because early designs
became popular >400 years ago and effective designs often
remained in use for centuries (Gerstell 1985). Efforts to im-
prove animal welfare and capture efficiency have also been
occurring for nearly as long (Novak 19874, Barrett et al. 1988,
Boggess et al. 1990, Jotham and Phillips 1994). During the
past several decades, ongoing improvements in traps and
trapping techniques have resulted from technological ad-
vancements, scientifically based trap testing, improved trapper
education programs, and regulatory refinements (International
Association of Fish and Wildlife Agencies [IAFWA] 1997).
Innovations include padded-, laminated-, and offset-jaw foot-
hold traps, pan-tension devices to improve foothold trap se-
lectivity, cable-restraints and associated breakaway (selectivity)
devices (Olson and Tischaefer 2004, Association of Fish and
Wildlife Agencies [AFWA] 2009, Tischaefer and Olson
2015), footsnares, lethal bodygrip (i.e., rotating-jaw) traps,
foot-encapsulating traps designed to reduce injury and be
highly selective for northern raccoons and Virginia opossums
(Didelphis virginiana), and specialized cage or box traps.

In the United States, management of furbearers is under
the authority of individual states and tribes, although federal
management is also involved for species listed under the
Convention on International Trade of Endangered Species
(CITES 2013) and the Endangered Species Act of 1973 (U.S.
Fish and Wildlife Service 2013). States require the flexibility and
autonomy to design management programs that work within
their legal frameworks, and for the diverse species, land uses,
climates, and socioeconomic conditions in their jurisdiction.
Given this diversity across jurisdictions, furbearer management
needs and harvest regulations are spatially variable (Novak
etal. 1987; AFWA 2007, 2016). However, challenges to trapping
and furbearer management programs have occurred in all regions
of the United States and have eroded state management authority
through Dballot initiatives and other legislative processes
(Minnis 1998, Muth et al. 1998, Batcheller et al. 2000), and these
challenges continue today (Hiller and Ahlers 2019).
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An international challenge to modern furbearer management
came with the 1991 Wild Fur Regulation (Regulation 3254/91)
by the European Commission, designed to take effect in 1995
(European Commission 1991). Animal rights groups, following
their success with an anti-sealing campaign during the 1980s
against a relatively unorganized opposition (Dauvergne and
Neville 2011), advanced the regulation. The Wild Fur
Regulation prohibited use of foothold traps in many European
countries. It also prohibited the importation of furs and man-
ufactured fur products to Europe from countries that allowed
use of foothold traps that did not meet internationally agreed-
upon humane trapping standards (European Commission 1991,
Hamilton et al. 1998, Harrop 1998, Andelt et al. 1999). Several
issues arose with this regulation including a lack of agreed-upon
humane trapping standards, and that international treaties and
trade agreements are negotiated at the federal level in the United
States but management authority for wildlife resides primarily
with states and tribes.

Prior to the Wild Fur Regulation, Canadian officials had
been working with the International Organization for
Standardization (ISO) to form a multi-country (including the
U.S.) technical committee of scientists and managers to develop
international standards for humane trapping, including accep-
table thresholds for injury from capture in restraining traps
and times-to-death for species captured using killing systems
(Hamilton et al. 1998). Despite failing to agree on performance
thresholds (see Hamilton et al. 1998 for further explanation),
the committee did eventually agree upon international
trap-testing protocols for both restraining and killing traps
(ISO 19994, b).

Based on the original proposed ISO testing standards, the
European Union, Canada, the Russian Federation, and the
United States negotiated the Agreement on International
Humane Trapping Standards (AIHTS) in 1997, which was
ratified by the European Union in 1998, by Canada in 1999,
and by the Russian Federation in 2008 (Council of the
European Union 1998, European Commission 19984, Talling
and Inglis 2009). The United States did not sign this treaty
agreement because of the constitutional issue related to
autonomous state and tribal management authority for resident
wildlife. Instead, the United States and the European Union
reached an understanding memorialized as an Agreed Minute
(European Commission 19984), a non-binding diplomatic
construct that referenced the international trap-testing stan-
dards appended to the AIHTS and the ISO standards that
were under development. Furthermore, the United States
conveyed by side letter the existing intent of the states to
develop trapping best management practices (BMPs) for each
of the 23 species of furbearing animals in North America. The
United States also pledged a good-faith effort to support
education and research related to improving animal welfare in
United States trapping programs (IAFWA 1997, European
Commission 19985, Andelt et al. 1999, Fall 2002). The
AIHTS and Agreed Minute were the first systematic inter-
national efforts to address concerns about animal welfare and
trapping, but only the United States BMP program also in-
cluded evaluation of trap efliciency, selectivity, practicality, and

user safety (AFWA 2006).

Best Management Practices for Trapping

Best management practices are widely used in agriculture,
forestry, and industry to promote best practices and techniques
associated with specific activities. Broadly, BMPs have been
described as “a method to improve an activity or set of activities
by developing recommendations based on sound scientific
information, while maintaining practicability” IAFWA 1997:4).
Conceptualization and early development of the trapping BMP
process began prior to the European Union regulation, to
proactively improve and sustain trapping and furbearer man-
agement programs, address concerns emerging within several
states, and improve trapping technology in a systematic
and well-documented manner. This effort was adopted in
the United States by IAFWA (now known as AFWA), and
the European Union regulation later added urgency to BMP
development.

Because available data on species-specific trap performance
were either sparse or based on varying methods, the BMP
process required designing and implementing a field-based trap-
testing program coordinated by AFWA and cooperating state
agencies. We designed BMPs to allow integration of existing
and new information into an overall set of recommendations
that might facilitate jurisdictional consistency using the best
available science, while recognizing the autonomy of individual
states for implementation (IAFWA 1997).

As part of developing trapping BMPs, we (now the AFWA
Furbearer Resources Technical Work Group) established
thresholds for certain trap-performance criteria (detailed in
Methods). We developed these thresholds consistent with the
procedural standards annexed to the 1997 understanding
reached between the United States and the European Union
(European Commission 19985). Specific thresholds provide a
common framework for evaluating traps, and hence progress
toward the use of traps and trapping methods that meet animal
welfare (and other) criteria.

Our broad objectives for the trapping BMP program were to
1) evaluate the performance of traps using a standardized,
science-based, national-scale, and multi-species testing program;
2) stimulate continued development of improved trapping sys-
tems with respect to animal welfare, efficiency, and selectivity;
3) develop BMPs and encourage use of BMP-compliant devices
by all trap users; 4) meet United States obligations pursuant to
the Agreed Minute with the European Union; and 5) provide
effective outreach to better demonstrate and maintain trapping
(in its many forms) as a sustainable use of natural resources and
an important tool for wildlife research and conservation, and
human-wildlife conflict resolution. We focused on presenting
1) methods and processes used in development of BMPs,
2) species-specific trap performance, and 3) broad-scale patterns
in trap performance metrics.

STUDY AREA

To address differential trap use across the United States
(Responsive Management 2015) and to encompass a diversity of
field conditions (e.g., land uses and cover types, weather, soil
conditions) that may affect trap performance, we designed our
study to include field testing in numerous states, and where
appropriate and possible, in different regions we delineated
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within the United States (Fig. 1). We selected study sites pri-
marily based on population levels of the species of interest, levels
of participation interest by individual state wildlife agencies,
potential differences in biotic and abiotic conditions that may
affect trap performance, and regulatory considerations.

Major land-use, land-cover types in Alaska (>1.7 million kmz)
included shrub-scrub (24.6%), dwarf shrub (18.6%), evergreen
forest (14.9%), and barren land (8.4%; Fry et al. 2011). Based on
the Képpen climate classification, Alaska includes areas with
primarily snow and cool, dry summers, snow with cool fully
humid summers, and polar tundra (Chen and Chen 2013).
Alaska had a human population of about 714,000 during 2010
(U.S. Census Bureau 2016).

The Great Plains-West region encompasses about
3.7 millionkm? and had a human population of about
86.3 million (U.S. Census Bureau 2016). Major land-use, land-
cover types included shrub-scrub (44.3%), grassland-herbaceous
(18.5%), evergreen forest (18.1%), and cultivated crops (7.3%;
Fry et al. 2011). Climate in this area is diverse but included
snow with fully humid and cool or hot summer (mountainous
areas), dry with dry summers and cold arid climate (interior non-
mountainous areas), and mild temperatures with dry (warm or
hot) summers (coastal areas; Chen and Chen 2013).

The midwestern portion of the United States covers about
2.3 million km? with a human population of 70.7 million (U.S.
Census Bureau 2016). Major land-use, land-cover types included
cultivated crops (36.7%), grassland-herbaceous (20.0%), decid-
uous forest (14.0%), and pasture-hay (10.4%; Fry et al. 2011).
The area is characterized by a dry, cold and arid climate with dry
summers in the west; snow with fully humid, hot summers in

3,000 km
1 RPN |

1,500
|

Midwest Northeast

i D
L/
“ Southeast

Figure 1. The study area used for trap testing to develop best management
practices for trapping included the conterminous states and Alaska, USA,
1997-2018. We conducted testing of each trap model in >1 or more of
5 regions: Alaska (AK), Great Plains-West (AZ, CA, CO, ID, MT, NV, NM,
OR, western TX, UT, WA, WY), Midwest (IL, IN, IA, KS, MI, MN, MO,
NE, ND, OH, OK, SD, WI), Northeast (CT, DE, ME, MD, MA, NH, NJ,
NY, PA, RI, VT), and Southeast (AL, AR, FL, GA, KY, LA, MS, NC, SC,
TN, eastern TX, VA, WV).

Great Plains-West

the central section; and mild temperatures with fully humid, hot
summers in the south (Chen and Chen 2013).

The northeastern portion of the United States covers
0.5 million km? with a human population of 62.7 million (U.S.
Census Bureau 2016). Major land-use, land-cover types included
deciduous forest (34.4%), mixed forest (11.9%), evergreen forest
(9.6%), and pasture-hay (9.3%; Fry et al. 2011). This area is
dominated by mild temperatures with fully humid, hot sum-
mers, with the far northern section including snow with fully
humid, warm summers (Chen and Chen 2013).

The southeastern portion of the United States has about
87.5 million humans within about 1.6 million km? (U.S. Census
Bureau 2016). Major land-use, land-cover types included
deciduous forest (23.0%), evergreen forest (13.8%), pasture-hay
(12.7%), and woody wetlands (11.2%; Fry et al. 2011).
Climate in the southeastern United States is predominately
mild temperatures with fully humid, hot summers (Chen and
Chen 2013).

METHODS

Because the initial focus of research conducted by parties to the
AIHTS, primarily Canada, was the evaluation of killing-trap
performance pursuant to ISO protocols, the United States BMP
research program focused on evaluation of live-restraining traps.
Nonetheless, killing trap welfare (time-to-death) data collected
in Canada (Fur Institute of Canada 20174) were shared with us
and traps were included in BMPs if they met our thresholds for
welfare and efficiency; data on killing-trap efficiency were col-
lected as part of BMP research in the United States. Because we
are not at liberty to publish the killing-trap welfare data collected
by Canada, we report only our research on pertormance of
live-restraining traps.

Types of Restraining Traps

Restraining traps are capture devices “...designed and set with
the intention of not killing the trapped animal, but restraining
its movements to such an extent that a human can make direct
contact with it” (European Commission 19984:28). We eval-
uated 4 types of restraining traps for mammals: foothold traps,
foot-encapsulating traps, cage traps, and 1 model of spring-
activated footsnare (Fig. 2; see Proulx 1999 and AFWA 2006
for comprehensive trap descriptions). Systematic testing on a
fifth type of live-restraining trap, cable-restraints, is ongoing and
results will be published separately when sufficient data have
been collected.

Foothold traps (Figs. 2A and 2B) typically have 2 jaws that are
180 degrees apart when in the set position (Fig. 2B [left]), and
close to 90 degrees when the trap is activated (Fig. 2B [right]).
We tested numerous models of foothold traps with different
types of jaws (Fig. 3). Footsnares (Poelker and Hartwell 1973,
Englund 1982, Skinner and Todd 1990, Shivik et al. 2000) are
spring-activated cables used to capture and hold medium- and
large-sized mammals by a foot (Fig. 2C). Cage traps are man-
ufactured in an array of sizes suitable for many mammalian
species (Fig. 2D), and are constructed of wire or nylon mesh,
wood, plastic, or metal, with a treadle or other triggering device
that activates >1 gravity- or spring-operated door. Foot-
encapsulating devices generally have a reach-in pull-trigger that
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Figure 2. Examples of restraining traps tested during development of best management practices for trapping included the A) double-longspring foothold trap
(with description of major components), B) coil-spring foothold trap (left =activated), C) power-activated footsnare, D) wire-mesh cage trap, and E)

foot-encapsulating trap.

releases a small rod or plate that secures the animal’s foot against
and inside a plastic or metal trap housing designed to protect the
captured limb from torsion or self-directed biting (Fig. 2E); a
few models have triggers that activate using either a push or pull
trigger design. Foot-encapsulating traps were designed by
trappers to selectively capture raccoons with minimal injury.

Prioritizing Testing Efforts

We conducted a comprehensive survey of state and provincial
wildlife agencies (IAFWA 1992) to collect information on
ownership and use of traps, costs of wildlife damage control, and
trapping regulations. Based on these results, a review of pub-
lished literature, and consultation with experienced trappers,

veterinarians, and statisticians, we designed and implemented a
long-term, nationwide study to evaluate traps and trapping
systems. We initially prioritized testing of individual models of
restraining traps based on their commercial availability, relative
use among trappers both regionally and nationally, and potential
benefits for addressing concerns about animal welfare.

We also prioritized testing on the 23 furbearing species listed
in the Agreed Minute based on numerous criteria (e.g., mag-
nitude and economic value of harvest, level of wildlife conflicts,
quality of existing data) and ranked testing for each species as
high, medium, or low priority (Table 1; IAFWA 1997). The
prioritization process resulted in testing a large number of re-
straining traps for some furbearing species, and few models for

Figure 3. Examples of different types of jaws on foothold traps: A) standard, B) offset, C) offset and outside-laminated, D) asymmetrical double, E) symmetrical

double, and D) padded.

White et al. * Best Management Practices for Furbearer Trapping

13

85UB01 7 SUOWILLIOD BAIER.D 3|ded|dde ay3 Aq pauRA0B 818 S3jo1Me YO ‘8SN 0 S8InJ 10} AR1q1T8UIIUO AB|1/ U (SUOIPUOD-PUR-SLUBY/WI0D" A8 | 1M Ale1q 1[BulUO//SdNU) SUORIPUOD pue Wi | 8U3 88S *[£202/€0/ET] UO Ariq1T8uljuO AB|IM ‘LG0T UOWIM/ZO0T OT/I0PAL0D A8 1M Aleiq1jul U041 P | 1my/SARY WO} papeo|umoq ‘T ‘TZ0C ‘GGrS8E6T



Table 1. Priority ranking for best management practices trap testing on
furbearing species in the United States, 1997-2018. Rankings were based on
factors such as number harvested, number of conflicts with humans, and quality
of existing data. Asterisk denotes species for which testing of live-restraining
devices has been conducted.

High Medium Low
American and Pacific marten ~ American badger* Arctic fox*
American mink American beaver* Canada lynx*
Coyote* Bobcat* Ringtail*
Gray fox* Fisher* Weasel spp.
Muskrat* Gray wolf* Wolverine
Northern raccoon* North American river otter”

Nutria* Striped skunk®

Red fox* Swift fox and kit fox*

Virginia opossum™*

other species. For example, no BMP testing has been conducted
using foothold traps for live restraint of American (or Pacific
[Martes caurina]) marten, American mink (Neovison vison), or
weasels (Mustela spp.) because these sets are not commonly used
for these species (Responsive Management 2015). Similarly,
testing of restraining traps was comparatively limited for some
semi-aquatic species (e.g., American beaver, muskrat) because
most trapping for these species uses either lethal bodygrip traps
(Responsive Management 2015) or lethal trapping systems
(e.g., submersion systems incorporating foothold traps). In ad-
dition, though we have commenced with an effort to develop a
wolverine (Gulo gulo) trapping BMP, we have not yet tested any
live-restraining traps on this species.

Field Data Collection

We collected furbearers from trappers in 33 states and across all
regions of the United States from 1997-2018 (Tables S3-S38,
available online in Supporting Information). We followed
standardized testing protocols established by ISO (19994) for
restraining traps, as described in the Agreed Minute between
the United States and European Union (European Commis-
sion 19985). We used 2-person teams that consisted of 1 trapper
and 1 field technician to test >1 model of restraining trap on
each testing project we conducted. Through various agreements,
experienced state-licensed avocational trappers participated in
the effort and provided animals they had captured during

normal regulated trapping seasons in their state. Trappers fol-
lowed any manufacturer’s instructions for the restraining traps
and used their own knowledge and experience in the field.
Technicians trained in the field protocol accompanied trappers
to record data, mark captured furbearers, and ensure that trap-
pers followed the study design. We recruited up to 4 trapper-
technician teams in each participating state for each testing
project. We prioritized recruitment of participants in areas with
relatively abundant populations of the species of interest, and
selected experienced trappers willing to participate in their state
or region. When possible, we also selected trappers from
different geographic locations within a state or region to
encompass a broader range of trapping conditions.

To avoid confusion or potential bias, we trained each team to
follow our study design and, when necessary, familiarized them
with the specific models of restraining traps being evaluated. We
trained technicians to collect data, maintain accurate records on
standardized data sheets, and label and prepare animals for post-
mortem examination. To gain additional insight into trap per-
formance, we also interviewed trappers at the end of each
trap-testing period.

We instructed technicians to ensure that trappers set traps in
pairs, which we refer to as a trap station (Fig. 4). To avoid trap-
selection bias, each trapper selected a location for a trap station
and then the technician randomly assigned a specific restraining
trap (i.e., manufacturer, model, size; hereafter, trap model) from
the set of trap models (Appendix A) they were testing. Trap
locations within a trap station were 3-10 m apart at the dis-
cretion of the trapper. Trap stations were a minimum distance of
either 30 m (for Canada lynx in Alaska, coyotes in the Great
Plains-West region, and northern raccoons in all regions) or
100m (all other instances) apart to increase spatial in-
dependence. The reduced distance for some species-region
combinations was intended to accommodate typical trap setting
practices (i.e., multiple traps in patches of good habitat) that
trappers preferred in those situations, relying on the local
landscape features (e.g., dense cover, topography, creek banks,
waterway sinuosity) often present in those areas to help ensure
reduced visibility or behavioral influence of other animals cap-
tured at nearby trap stations. After a trapper established all of
their trap stations, they selected 2—4 alternative locations for trap
stations to allow for relocation of traps during testing, if

Station/ Stationi+ 1
___________ Trap 2
il Y 30 0r100m _! Taps
= :' ': . ;
3-10m / S
I Trap4 ™.

Figure 4. Trap-placement design for live-restraining devices used on furbearers during development of best management practices for trapping in the United States,
1997-2018. Each trapline consisted of a series of stations, with distance between pairs of stations either 30 m (raccoons, coyotes, Canada lynx) or 100 m (all other

species).
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necessary. A trapper could relocate a trap within the boundary of
a given trap station at any time, but if a trapper relocated a trap
outside of a trap station, the design specified that both traps be
relocated. If an alternative location for a trap station was ne-
cessary, the technician randomly selected 1 of those alternatives
for the trapper.

Testing of individual trap models proceeded for a pre-
determined duration (usually 10, 14, or 21 days) that was
dependent on the estimated time required to meet capture
quotas assigned to individual trappers. If a trapper met their
capture quota for the focal species before the end of the time
allocated, the team ceased collecting animals. If an individual
trapper was unable to meet their capture quota, we asked 1 or
more trappers within that state or region to capture more than
their quota to meet minimum desired sample sizes.

We required trappers to check each trap and remove any an-
imals once each day before 1200 hours. Trappers used a gunshot
(.22-caliber) to the head to dispatch furbearers captured in re-
straining traps (Sikes et al. 2011, American Veterinary Medical
Association 2013). This method ensured rapid death and
avoided damage to teeth, legs, or other body parts that could
influence subsequent assessment of trap-related injuries. In an
attempt to minimize spraying during 1 skunk-focused field
project, trappers used hypoxia to dispatch striped skunks
(Mephitis mephitis) captured in cage traps; they placed individual
skunks in a closed chamber and exposed them to high con-
centrations of carbon dioxide (American Veterinary Medical
Association 2013).

Technicians recorded information such as the species captured
and restrained in the trap until inspection, any species captured
but not restrained until inspection, any traps activated with
evidence of a potential capture, any traps activated with no
evidence of a potential capture, and any trap sites disturbed but
with the trap not activated. For each dispatched furbearer,
technicians recorded the foot (for foot-restraining trap types) by
which the animal was restrained, the capture position on that
foot (e.g., toe, metatarsal or metacarpal pad, wrist), and its
physical condition (i.e., alive, dead, unconscious) when they
checked the trap. Because our restraining-trap research was
focused on injuries (including death) associated with the trap
itself, we excluded from analysis animals that were already dead
(or injured) upon trap inspection as a result of uncontrolled
external variables (e.g., shot by another person, attacked by other
animals, hypothermia, accidental drowning). However, if there
was no apparent cause of death (e.g., bite marks, bullet hole,
dead animal in water), we assumed the death was from trap-
related stress or injury. Technicians marked each dispatched
turbearer with a unique identification number, secured the an-
imal in a sealed plastic bag, and placed it in a freezer until post-
mortem examination by a wildlife veterinary pathologist.
Trappers released non-furbearing species (domestic or wild) and
any furbearers with closed seasons or otherwise not legal to trap
at that time in the state where testing occurred. Technicians
ensured that any captured domestic dog (Canis familiaris) or cat
(Felis catus) was returned to the owner, when located, and re-
ceived any necessary medical treatment.

We often designed testing projects for 1 focal species, but on
many projects, trappers set traps targeting multiple furbearing

species to allow trapping methods they commonly employed,
and to increase overall BMP project efficiency. Exceptions in-
cluded testing on Arctic foxes (Vulpes lagopus) and gray wolves,
which always targeted a single species. Because of their more
limited distribution (Audet et al. 2002) and logistical challenges,
we captured Arctic foxes on Saint George Island, Alaska,
under a scientific collection permit (#15-026) issued by the
Alaska Department of Fish and Game and a Land Use Permit
issued by the Saint George Tanaq Corporation, and with per-
mission of the Saint George Tribal Council. Most gray wolves
were captured outside normal harvest seasons as part of au-
thorized depredation control programs in the lower 48 states.
Therefore, data collected while trapping gray wolves may not be
reflective of seasonal conditions (e.g., species availability, be-
haviors) normally experienced on avocational traplines. Open-
access species-specific BMP documents (AFWA 20174) may
include additional models of restraining devices, a result of
ongoing research and because testing of a few restraining devices
occurred exclusively by Canada through the AIHTS (Fur In-
stitute of Canada 20175) and we are not at liberty to publish
those data.

Laboratory Data Collection

Wildlife veterinary pathologists, many already experienced with
evaluating trap-related injuries, cross trained on established
procedures to conduct comprehensive whole-body post-mortem
examinations of captured furbearers. To avoid potential bias,
pathologists had no knowledge of the trap model used for any
specimens prior to examination, or (for foot-restraining traps)
the specific foot by which the animal had been restrained. On a
random sub-sample of specimens, pathologists used information
from x-ray of limbs to verify visual observations during ex-
aminations. Pathologists reported results using ISO methods for
scoring specific injuries from restraining traps (ISO 19995).
Although not assigned injury points in and of itself, we also
noted presence or absence of any self-directed biting on all
animals during post-mortem examinations.

Criteria to Evaluate Restraining Traps
We evaluated restraining traps based on 2 quantitative criteria
(animal welfare, capture efficiency) that had threshold values for
approval in the BMP program. We required a minimum sample
size of 20 individuals of a given furbearing species per trap
model (European Commission 19985) to evaluate animal wel-
fare and capture efficiency. An exception to this could occur
when the sample size was nearly met (e.g., >17) but injury
scores were such that collection of additional samples to reach
the minimum of 20 was unlikely to have changed the animal
welfare pass-fail status of that trap. Although we did not develop
a hard rule, our exception assessment was based on comparison
of the maximum (or minimum) score that each additional an-
imal would need to have to alter the pass-fail status of the trap to
the observed maximum (or minimum) for that trap-species
combination; details of any exceptions (7 =2) are provided in
species-specific results.

We also computed a quantitative measure of furbearer se-
lectivity, though we did not establish a selectivity threshold value
for approval in the BMPs. The BMP process also included
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2 qualitative criteria (practicality, user safety) that we do not
discuss further except to note that we did not exclude any re-
straining devices from BMPs solely because of either of these
criteria.

Animal welfare—We acknowledge that the issue of animal
welfare is complex and involves physical injury and other
considerations (e.g., pain, distress). However, we selected injury
as the primary criterion to evaluate animal welfare based on the
recommendations of ISO. Other potential methods or
components of welfare might include criteria related to
behavior, physiology (stress), immunology, and molecular
biology, but the ISO process concluded there was insufficient
knowledge or technology to incorporate those potential metrics
(ISO 1999%: Annex A, Scope 1, paragraph 1.2). Likewise, we
remain unaware of any cumulative metric that encapsulates all of
these considerations, can be reliably measured in typical field
situations, and that is science-based with a broadly accepted
threshold for acceptance. For these reasons, we focused on
quantifying and comparing injury levels across trap models using
standardized ISO scoring protocols, with a goal of improving
animal welfare in trapping.

The ISO testing-standard development did not result in
international agreement on acceptable injury thresholds
(Hamilton et al. 1998) but described 2 trauma scales for sum-
marizing injury (ISO 19994). The first method uses a cumula-
tive point-scoring system for injuries and assigns points (0 to
100; Table 2; see also Table S1, available online in Supporting
Information) to each specific injury incurred. The second system
uses ISO trauma categories (mild, moderate, moderately severe,
and severe) pre-determined (Table 2) for each injury.

We derived BMP criteria and thresholds based on the level of
injury that we deemed unlikely to directly or indirectly (i.e.,
through behavioral changes) have a meaningful effect on sub-
sequent survival or reproduction for >70% of the animals. The
ISO injury assessment requires whole body examination of
dead animals, so we were unable to correlate observed injury
scores with subsequent survival and reproduction of trapped
animals. Instead, we relied on expert opinion of some in-
dividuals on our committee who had been involved in the ISO
process, along with that from other experienced biologists and
wildlife veterinary pathologists in the United States. Per ISO
protocol, we recorded and assigned each injury the associated
ISO injury score and to the associated injury class (Tables 2
and S1). We then calculated a cumulative injury score for each
individual and the average cumulative injury score for each
species-trap combination. We adopted a 2-part BMP threshold
that takes into account the most severe injury an animal sus-
tained and the totality of injury. For a trap model to meet
BMP welfare criteria for a species, the mean cumulative injury
score must be <55 points (hereafter, injury-score criterion) and
>70% of individuals in the sample must have either no injuries,
or injuries categorized only as mild or moderate (hereafter,
lower-trauma criterion).

Capture efficiency.—We calculated species-specific capture
efficiency for each trap model as the number of captures of
the focal species divided by the number of potential captures of
that species (described as capture rate in ISO [19994]). We

defined a potential capture to be when a given species activated a

Table 2. Description of individual injury scores and associated trauma classes
delineated in International Organization for Standardization (19994) protocols
and used for assessing trap-related injuries during post-mortem examination of
furbearers captured during development of best management practices for
trapping in the United States, 1997-2018.

Trauma category observation Trauma score (points)

No trauma 0
Mild
Claw loss 2
Oedematous swelling or hemorrhage 5
Minor cutaneous laceration 5
Minor subcutaneous soft-tissue maceration or 10
erosion (contusion)
Major cutaneous laceration, except on foot pads 10
or tongue
Minor periosteal abrasion 10
Moderate
Severance of minor tendon or ligament (each 25
occurrence)
Amputation of 1 digit 25
Permanent tooth fracture exposing pulp cavity 30
Major subcutaneous soft-tissue maceration or erosion 30
Major laceration on foot pads or tongue 30
Severe joint hemorrhage 30
Joint luxation at or below carpus or tarsus 30
Major periosteal abrasion 30
Simple rib fracture 30
Eye lacerations 30
Minor skeletal muscle degeneration 30
Moderately severe
Simple fracture at or below carpus or tarsus 50
Compression fracture 50
Comminuted rib fracture 50
Amputation of 2 digits 50
Major skeletal muscle degeneration 55
Limb ischemia 55
Severe
Amputation of >3 digits 100
Any fracture or joint luxation on limb above carpus 100
or tarsus
Any amputation above digits 100
Spinal cord injury 100
Severe internal organ damage (internal bleeding) 100
Compound or comminuted fracture at or below 100
carpus or tarsus
Severance of major tendon or ligament 100
Compound rib fractures 100
Ocular injury resulting in blindness of an eye 100
Myocardial degeneration 100
Mortality 100

trap and 1) was never restrained, 2) was captured but not
restrained until trap inspection, or 3) was captured and
restrained until the trap was inspected (Linscombe and
Wiright 1988, Phillips et al. 1992, ISO 19994). We defined an
activated foothold or foot-encapsulating trap as one having been
sprung (i.e., trap jaws or strike bar in closed position) by the
focal species, an activated footsnare as one where the cable loop
was at least partially closed by the animal, and an activated cage
trap as one with the door closed. When a trap was activated
without a capture, trappers examined tracks and other evidence
at trap stations to identify species. If the trapper could not
reasonably identify the species that had activated the trap, we
considered the species unknown and we did not use those
activations in the calculation of capture efficiency.
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On the assumption that commonly used traps deployed by
experienced avocational trappers were providing minimally ac-
ceptable efficiency (i.e., they were voluntarily being used), we, in
consultation with experienced trappers and national trapping
organizations, examined preliminary efficiency data from typical
trap lines to establish a BMP threshold. To pass our BMP
efficiency criterion, we required that the trap capture and
restrain >60% of the individuals of the focal species that
activated it.

Selectivity.—Selectivity is an important trap performance
metric, with a goal of minimizing the number of captures of
protected or non-furbearing species. We calculated trap-specific
furbearer selectivity by dividing the total number of captures of
turbearers that were legal to harvest by the total number of
captures of all species (ISO 19994, AFWA 2006). We used
turbearer selectivity, as opposed to species-specific selectivity, for
2 reasons. First, our testing effort (e.g., number of projects,
geographic locations) for specific traps was asymmetric within and
across species, confounding interpretation of species-specific trap
selectivity and reducing the value of species-trap model
comparisons from our dataset. Second, the intent of trappers,
and therefore the goal of many of the BMP field projects, was
often to set a particular trap in a manner that facilitates capture of
multiple furbearing species that are legal within a given
jurisdiction during the regulated harvest season; species-specific
selectivity would not have reflected the design of many projects
we undertook. Hence, our measure of furbearer selectivity is trap-
specific (i.e., not trap X target species-specific), and represents
average furbearer selectivity for that trap model under the varying
conditions (e.g., variable species diversity, land uses, climate)
where it was tested during 1997-2018. The only exception to this
is for Arctic foxes, where testing was conducted on an isolated
island in which no other furbearers were present; lumping data
from this project with other projects where the same trap models
had been tested did not seem appropriate, and furbearer
selectivity thus equated with Arctic fox selectivity for this species.

Trap Evaluation
We largely use a descriptive approach (Guthery et al. 2001) to
report and discuss results for restraining traps based on animal
welfare, capture efficiency, and selectivity. For the injury-score
and lower-trauma criteria, we graphically present distributional
information using box and whisker plots and percent stacked bar
charts, respectively. For efficiency and furbearer selectivity me-
trics, we computed exact binomial confidence intervals following
Clopper and Pearson (1934). We collated numeric results for
each of the 4 metrics, along with the states, years of testing, and
number of trapper-technician teams used for each trap-species
combination and the record of injury codes for each trap-species
combination (Tables S2-S37, available online in Supporting
Information). We identified whether a given model of re-
straining device met all BMP criteria, and where possible, we
compared within-species relative performance of restraining
device types tested, and also assessed spatial variability in
performance for a given trap-species combination when possible
as part of our broader analyses.

Although we required a minimum sample of 20 captures and
necropsies (with the exception noted above) for determination

of whether a trap passed BMP welfare and efficiency thresholds,
for broader comparative value we report data for any trap with a
species-specific sample size >8 and regardless of whether the
trap is commonly used by trappers to target that species. For
some species-trap combinations, capture sample size used to
estimate efficiency exceeded the number of animals necropsied.
This occurred because some animals that could be included as
captures for efficiency calculations were either unavailable for
post-mortem examination (e.g., killed or scavenged while in
trap, damaged or destroyed because of freezer failure prior to
necropsy) or were not necropsied for budgetary reasons when
captured during field projects in subsequent years after the
minimum sample size requirement had already been met.
Because we focused our research design on species-specific trap
testing and BMP development, we did not systematically test
the same number, types, and sizes of traps on all species.
Nonetheless, our collective dataset does allow for broader ex-
amination of patterns in trap performance. For instances where
we tested a specific trap on the same species in multiple states or
regions, and where sample sizes in each met our BMP re-
quirements, we compared average cumulative injury scores using
analysis of variance or independent 2-sample #-tests, depending
on the number of groups. Where applicable, we used informal
guidelines (Cumming and Finch 2005) to visually assess dif-
ferences or patterns in injury scores and trap efficiency across
taxonomic groups (we included striped skunks with the
mustelids for simplification), broad body-size class assignments
based on average species-specific weights from various literature
sources (<2.0kg [small species], 2.0-3.9 kg [medium-small],
4.0-6.9 kg [medium], 7.0-10 kg [medium-large], and >10.0 kg
[large]), trap types (cage, foot-encapsulating, foothold, and
footsnare), foothold trap jaw types (standard jaw, double jaw,
offset or laminated jaw, and padded jaw), and trap sizes. We also
examined the association between cumulative injury scores and
incidence of self-directed biting using a Pearson correlation
coefficient. Because our measure of selectivity was trap-specific,
not trap X target species-specific, we focused our broad ex-
amination of selectivity data on those variables specific to the
trap (i.e., trap type or size). In addition, we summarized se-
lectivity and efficiency results based on whether we tested each
trap model in only land sets, only water sets, or both. Our
subsequent use of trap size is based largely on the common,
albeit not rigorously standardized, nomenclature used by trap
manufacturers (e.g., number 1.5, number 1.75). Although this
nomenclature is typically associated with trap jaw spreads, it is
not an actual measurement in itself. In cases where trap man-
ufacturers used different naming nomenclature (e.g., MB550),
we assigned those traps to the more common numbering system
based on the typical range of jaw spreads in that trap size class.

RESULTS

We report performance data for 84 models of restraining traps
across 19 furbearing species, or 231 trap-species combinations.
Restraining devices we tested include 68 models of foothold
traps, 9 models of foot-encapsulating devices, 6 models of cage
traps, and 1 model of power-activated footsnare (Appendix A).
We collected data from 1,970 trapper-technician teams, aver-
aging 8.6 teams per trap-species combination (range =1-29;
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median =8). We conducted whole body necropsies on 8,566
furbearers collected from trappers during 1997-2018, of which
0.5% of the animals were dead upon trap inspection from what
we deemed trap-related stress or injury. For the 231 trap-species
combinations, we had sufficient sample size (i.e., n>20) to
evaluate 173 combinations, of which 59% met all BMP criteria.

American Badger

Trappers captured 171 badgers (Taxidea taxus) in 9 different
models of restraining devices, all foothold traps, in the Great
Plains-West and Midwest regions; we conducted post-mortem
examinations on 166. All foothold traps met BMP criteria
for animal welfare and capture efficiency, but the sample sizes
for 3 traps are currently insufficient for BMP inclusion (Fig. 5;
Table S3). For devices that met sample size requirements,
capture efficiency for each was >95% and furbearer selectivity
was >89% (Fig. 5; Table S3). Post-mortem examination of
captured badgers showed that >78% of animals in those trap
models sustained injuries in the lower-trauma categories
(Fig. 5). The most common injuries were mild edema, minor

cutaneous laceration, and minor (superficial) soft tissue ma-
ceration; <4% of captured badgers showed evidence of self-
directed biting and no mortalities occurred from trap-related
stress or injury (Tables S1 and S4). Six restraining devices tested
on badgers met all BMP criteria (Fig. 5; Table S3).

American Beaver

Trappers captured 144 beavers in 3 different models of re-
straining traps (2 models of cage trap [HAN, BTH], 1 model of
foothold trap [MB750]; see Appendix A for trap code defini-
tions) in the Midwest, Northeast, and Southeast regions; we
conducted post-mortem examinations on 137. Cumulative in-
jury scores for both cage traps met the injury-score criterion,
whereas the MB750 failed this criterion (Fig. 6; Table S5).
Greater than 97% of the animals sustained either no or mild
injuries in cage traps, whereas 65% of beavers captured in the
MB750 foothold trap sustained a severe injury (Fig. 6). Mild
edema and minor periosteal abrasion were common in all traps,
with additional common injuries in the foothold trap being
minor and major cutaneous laceration, minor and major
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Figure 5. Trap performance profiles for live-restraining traps evaluated on American badgers from 1997-2018 during development of best management practices
(BMPs) for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line
represents median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each
animal incurred; necropsy sample sizes are the same as in A. C) Efficiency (% of badgers captured that activated the trap); error bars represent 95% confidence
intervals, and numeric labels represent number of badgers captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels
represent total number of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or
by jaw type (standard, double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type.
Dashed lines represent metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed
all BMP criteria. Detailed explanation of trap codes can be found in Appendix A.
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Figure 6. Trap performance profiles for live-restraining traps evaluated on American beavers from 1997-2018 during development of best management practices
(BMP) for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line
represents median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each
animal incurred; necropsy sample sizes are the same as in A. C) Efficiency (% of beavers captured that activated the trap); error bars represent 95% confidence
intervals, and numeric labels represent number of beavers captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels
represent total number of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or
by jaw type (standard, double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type.
Dashed lines represent metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed

all BMP criteria. Detailed explanation of trap codes can be found in Appendix A.

subcutaneous soft tissue maceration, and fracture or joint luxa-
tion above the carpus or tarsus (T'ables S1 and S6). One of 138
beavers had evidence of self-directed biting, and 1 beaver (in the
BTH) died from trap-related stress or injury (Tables S1 and S6).
Efficiency in the BTH trap was lower than for the other 2 traps
(73% vs. 90%), and furbearer selectivity was >90% for all
3 devices (Fig. 6; Table S5). Two of the 3 restraining devices
(both cage traps) tested on beavers met all BMP criteria (Fig. 6;
Table S5).

Arctic Fox

We captured 64 Arctic foxes in Alaska using 2 models of
padded-jaw foothold traps (1P, 15P) and 1 model of cage trap
(Cage 207; Appendix A). We released 2 foxes (per other permit
requirements) unharmed and conducted post-mortem ex-
aminations on 62 foxes. All 3 trap models had a mean cumu-
lative injury score <10.0 and all injuries were in the lower-
trauma categories (Fig. 7; Table S7). The most common injury
from each trap model was mild edema or hemorrhage; 2 foxes
captured in the cage trap had chipped or fractured teeth

(Tables S1 and S8). There was no evidence of self-directed
biting and no Arctic foxes died because of trap-related stress or
injury (Tables S1 and S8). Capture efficiency did not sig-
nificantly vary across trap models, with all traps >92% efficient.
Species selectivity was 100% for all 3 trap models evaluated on
Arctic foxes (Fig. 7; Table S7), and all 3 models we evaluated
met all BMP criteria (Fig. 7; Table S7).

Bobcat

Trappers captured 537 bobcats in 14 different models of foothold
traps (13 coil-spring, 1 double longspring), 1 model of footsnare,
and 1 model of cage trap in the Great Plains-West, Midwest,
Northeast, and Southeast regions (Fig. 8; Table S9); we necropsied
502 bobcats. In foothold traps, trappers captured 488 bobcats, of
which we conducted post-mortem examinations on 462. Mean
cumulative injury scores for bobcats captured in foothold traps
averaged 18.5 and ranged from 9.4 to 37.7 (Fig. 8; Table S9) across
models, and an average of >96% of injuries were in the lower-

trauma categories (Fig. 8). All foothold traps we evaluated met
both animal welfare criteria (Fig. 8; Table S9). The number 1.5
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Figure 7. Trap performance profiles for live-restraining traps evaluated on Arctic foxes from 1997-2018 during development of best management practices (BMP)
for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line represents
median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each animal incurred;
necropsy sample sizes are the same as in A. C) Efficiency (% of Arctic foxes captured that activated the trap); error bars represent 95% confidence intervals, and
numeric labels represent number of Arctic foxes captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels represent
total number of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or by jaw type
(standard, double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type. Dashed lines
represent metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed all BMP

criteria. Detailed explanation of trap codes can be found in Appendix A.

coil-spring trap (15C) had the lowest mean cumulative injury score
(9.4), followed closely by the 1.75 coil-spring (175C; 9.8), and the
number 3 coil-spring trap with padded jaws and 4 coil-springs
(3PM, 10.1; Appendix A). The most common injuries in foothold
traps were mild edema and minor cutaneous lacerations. Though
moderately severe and severe injuries were uncommon (Fig. 8;
Table S9), there was a positive association between trap size and
injury scores for standard-jaw foothold traps only; no similar pat-
tern was apparent with padded or offset-laminated-jaw footholds
(Fig. 8). Capture efficiency for all foothold traps averaged 89%, and
was >77% for all traps; there was a weak positive relationship
between trap size and efficiency for all foothold jaw types (Fig. 8).
Furbearer selectivity was >85% for all foothold traps, and >90% for
9 of the 13 foothold models, with no obvious eftect of trap size on
furbearer selectivity (Fig. 8).

Trappers captured 22 bobcats in the wire-mesh cage trap
(Cage 109.5; Appendix A). The cage trap had the lowest mean
cumulative injury score (<1.0 point) of all traps tested on
bobcats (Fig. 8; Table S9). Most bobcats (>95%) captured in

the cage trap sustained no injuries (Fig. 8), with 1 individual

sustaining mild injuries including claw loss and mild edema
(Tables S1 and S10). The cage trap had the highest capture
efficiency (100%) but the lowest furbearer selectively (84%) for
all traps tested on bobcats (Fig. 8; Table S9).

Trappers captured 27 bobcats in the power-activated footsnare
(BEL; Appendix A) and we conducted post-mortem examina-
tions on 18. The mean injury score was 17.3, near the average for
all 16 trap models tested (Fig. 8; Table S9). Most injuries (>94%)
sustained by bobcats captured in this device were lower-trauma
category injuries; the most common injury was mild edema
(Fig. 8; Tables S1 and S10). Although necropsy sample size was
only 18 in the BEL, if 2 additional bobcats were captured, each
would need to have an injury score of 394 for the trap to fail; we
deemed this highly improbable (maximum injury score was 90 on
the 18 necropsied animals) and concluded the trap met BMP
welfare criteria. The BEL had the lowest, but still passing, cap-
ture efficiency (75%), and the fourth-lowest furbearer selectivity
(88%) of all traps tested on bobcats (Fig. 8; Table S9).

For these 16 trap models evaluated on bobcats, there was no
evidence of self-directed biting and we did not find any animals

20

Wildlife Monographs * 207

95UB917 SUOLLLOD aAIERID 9|aedljdde ay) Aq pauienob ale sejoile YO ‘8sn Jo o Joj Aelg 17 8UIUO 431 UO (SUONIPUOD-PUe-SLLB)W0O" A8 | 1M Ale.q 1jpul uo//Sdny) SUONIPUOD pue sWie | 8yl 8es *[£202/S0/ET] Uo Akeiqiauljuo A8|1M ‘2G0T UOWAM/ZOOT OT/I0p/Wiod Ao im Azeiq Ul U@ 1P| iw//SAny Wou) pepeojumod ‘T ‘TZ0Z ‘SSYS8E6T



A175 B
[ 3
L]
150 T ® BEL I
Cage 109.5 1 [
125 ° 3L [ |
. ° ° ° 3oL | I
o ° . . 30 ] C— |
g100 . MB650 ! CNone
3 e MI600 ] !
5 75 1 e o . 20LM | —— il
= |
- : (Y B - 1750L ‘ : L] Moderate
so """ T~ i e e == 3PM [ H
° ® 15PM I : B Moderately-
35 ] I scvere
& l c — T
= . 2C M
0 T 11— T 1= 175C I : | |
§8888388g588¢E88¢ 15c ]
O O 0 g @ = S & g J J v 3
TEST S EF 583 % € ° 8 " gan 0.0 200 400 600 800  100.0
- =
::';’ Injury category distribution (%)
100 1 100 1 .
[ ]
i A |® 5|8 . ® 5 8 ) F3
1 687 422 ® & Il5gp 161
20 a1 I 272 ags| 489 o 302 28 17) @ 1354
_ 804 205 395 185
1 g
£ 2
S I it el = 2 601
§ 3
S ]
£ 40
E a0 g 40 -
©
8
20 2 20 4 2
- g
standard padded offset or laminated w3 standard padded offset or laminated % g
o - o -
0 T ! ' T |
o — : ——— .
QO Q0 vV VU v = o 0 = # w o
z 82 8 p B EER 3882 P3P 3§ 9 3 ¢ 8835335838937 2 4
* - w o N O 2 o * S - N s & 0 2 & ¢ ) e @
* - . o N b3 s A - won N~ Qs 2 =4
* £ £ [} =t 2 = o
8 ¥
b4 8

Figure 8. Trap performance profiles for live-restraining traps evaluated on bobcats from 1997-2018 during development of best management practices (BMP) for
trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line represents
median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each animal incurred;
necropsy sample sizes are the same as in A. C) Efficiency (% of bobcats captured that activated the trap); error bars represent 95% confidence intervals, and numeric
labels represent number of bobcats captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels represent total number of
furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or by jaw type (standard,
double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type. Dashed lines represent
metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed all BMP criteria.

Detailed explanation of trap codes can be found in Appendix A.

dead because of trap-related stress or injury (Tables S1 and S10).
All 16 restraining devices tested on bobcats met all BMP criteria
(Fig. 8; Table S9).

Canada Lynx

We tested 2 devices on Canada lynx, the number 3 coil-spring
trap with standard jaws (3C) and a power-activated footsnare
(BEL; Appendix A). Trappers captured 35 Canada lynx in
Alaska, of which we conducted post-mortem examinations
on 34 (Fig. 9; Table S11). The 3C met all BMP criteria
for animal welfare (mean injury score=230.2, 87.5% of
animals in lower-trauma categories) and capture efficiency
(100%). Trappers captured too few lynxes to assess whether the
BEL met animal welfare and efficiency criteria.

Roughly two-thirds of individuals captured in the 3C sus-
tained either no or mild injuries (Fig. 9). The most common
injuries were lower-trauma category injuries (mild edema or
minor hemorrhage, minor cutaneous laceration, and minor
subcutaneous soft tissue maceration or erosion; Tables S1 and
S12). However, 3 (12.5%) of the 24 lynx captured in the 3C

experienced a fracture to the limb, 1 with a simple fracture at or
below the carpus or tarsus and 2 with a fracture above this area.
None of the lynx had evidence of self-directed biting or
were found dead from trap-related stress or injury in the 3C
(Tables S1 and S12).

Most (80%) injuries sustained by the 10 lynx captured in the
BEL were mild (Fig. 9), primarily mild edema or minor
hemorrhage; one lynx had a simple fracture at or below the
carpus or tarsus and 1 lynx had a fracture above this area
(Tables S1 and S12). None of the captured lynx had evidence
of self-directed biting and we did not find any dead because of
trap-related stress or injury in the footsnare. The 3C was
more efficient but slightly less selective than the BEL (Fig. 9;
Table S11). Overall, only the 3C had a sufficient sample size
for full evaluation and it met all BMP criteria (Fig. 9;
Table S11).

Coyote
Trappers captured 1,546 coyotes in 30 models of foothold
traps (29 coil-springs, 1 double-longspring) and 1 model of
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Figure 9. Trap performance profiles for live-restraining traps evaluated on Canada lynx from 1997-2018 during development of best management practices (BMP)
for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line represents
median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each animal incurred;
necropsy sample sizes are the same as in A. C) Efficiency (% of Canada lynx captured that activated the trap); error bars represent 95% confidence intervals, and
numeric labels represent number of Canada lynx captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels represent
total number of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or by jaw type
(standard, double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type. Dashed lines
represent metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed all BMP

criteria. Detailed explanation of trap codes can be found in Appendix A.

power-activated footsnare in the Great Plains-West, Midwest,
Northeast, and Southeast regions. We conducted post-mortem
examinations on 1,161 coyotes.

For the 22 foothold traps meeting sample size requirements,
mean cumulative injury scores averaged 44.6 and ranged from
16.2 to 98.2 (Fig. 10; Table S13). The mean cumulative injury
score for all padded-jaw models meeting sample size requirements
(29.1 points) was lower than for offset wide- or cast-jaw models
(45.2), offset and laminated models (45.4), standard models
(49.4), and the 1 offset only model (98.2). Within both standard
and offset- or laminated-jaw types, mean injury scores generally
increased with trap size; we did not observe a similar pattern in
padded-jaw models (Fig. 10). For foothold traps meeting sample
size requirements, 83-100% of injuries were in the lower-trauma
categories (Fig. 10; Table S13). The most common injuries
among all foothold trap types were mild edema, minor lacera-
tions, and minor periosteal abrasions (Tables S1 and S14). For
foothold traps with sufficient sample size, 20 of 22 passed BMP
animal welfare criteria (Fig. 10; Table S13).

Capture efficiency for foothold traps meeting sample size re-
quirements ranged from 56-100%, and averaged 85.1%; the number

1.5 padded with 2 coil-springs (15P; Appendix A) failed the BMP
efficiency criterion. For traps with adequate sample size, average
efficiency scores by jaw type were offset only (92.8%; 1 model),
offset and laminated (87.7%), offset wide or cast (85.9%), standard
(82.6%), and padded (81.1%). Efficiency generally increased with
trap size for padded- and standard-jaw models, but not for offset- or
wide-laminated-jaw models (Fig. 10; Table S13). For all foothold
traps meeting sample size requirements, furbearer selectivity was
>81%, and >90% for 16 of 24 traps (Fig. 10; Table S13).
Trappers captured 73 coyotes in the footsnare (BEL;
Appendix A) and we conducted post-mortem examinations on 49.
Ninety-six percent of coyotes sustained only lower-trauma injuries
(Fig. 10). The most common injuries recorded were mild edema
and minor lacerations (Tables S1 and S14). This restraining device
met all criteria for animal welfare (mean injury score = 22.7, 95.9%
of animals in lower-trauma categories) and capture efficiency
(74.5%), and furbearer selectivity in the BEL (88.1%) was slightly
above the average for all foothold traps (Fig. 10; Table S13).
For all restraining traps meeting sample size requirements,
self-directed biting occurred in an average of 2.2% of coyotes
(median = 0%), and we did not find any coyotes dead because of
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Figure 10. Trap performance profiles for live-restraining traps evaluated on coyotes from 1997-2018 during development of best management practices (BMP) for
trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line represents
median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each animal incurred;
necropsy sample sizes are the same as in A. C) Efficiency (% of coyotes captured that activated the trap); error bars represent 95% confidence intervals, and numeric
labels represent number of coyotes captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels represent total number of
furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or by jaw type (standard,
double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type. Dashed lines represent
metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed all BMP criteria.
Detailed explanation of trap codes can be found in Appendix A.

trap-related stress or injury (Tables S1 and S14). Nineteen re- hemorrhage, minor lacerations, minor periosteal abrasion, and
straining devices met all BMP criteria, 3 failed the animal welfare minor subcutaneous soft tissue maceration (Tables S1 and
criteria, 1 failed the efficiency criterion, and 8 currently have in-  S16). We found evidence of self-directed biting on 1 fisher,
sufficient sample sizes to reach a conclusion (Fig. 10; Table S13). and we did not find any fishers dead from trap-related stress or
injury (Tables S1 and S16).

Fisher For the 20 fishers captured in the Cage 108, the mean injury
Trappers captured 79 fishers, of which we conducted post-mortem  score was 5.0; 80% sustained no injury (Fig. 11; Table S15) and
examinations on 74, in the Midwest and Northeast regions using the most common (15% of fishers) injury was chipped or frac-
4 restraining devices (the number 1.5 coil-spring foothold trap with  tured teeth. We did not find any evidence of self-directed biting
standard jaws [15C], the number 1.5 coil-spring foothold trap with  or any fishers dead from trap-related stress or injury in the cage
padded jaws and 4 coil-springs [15PM], the number 1.75 coil- trap (Tables S1 and S16).
spring foothold trap with offset and laminated jaws [1750L], and ~ Capture efficiency for all restraining traps evaluated on fishers
a wire-mesh cage trap [Cage 108]; Appendix A). All animal was >82%, and furbearer selectivity was >91% for the 3 foothold
welfare and capture efficiency criteria were met for both the 15PM  traps and 88% for the cage trap (Fig. 11; Table S15). Overall,
and the Cage 108 (Fig. 11; Table S15). The sample size for the 2 restraining devices tested on fishers met all BMP criteria,
15C (7= 19) was less than required, though the trap could not pass 1 device failed welfare criteria, and 1 had insufficient sample size
BMP welfare criteria even if 1 additional animal had no injuries. to confirm (Fig. 11; Table S15).
The sample size for the number 1750L (= 13) was insufficient to
evaluate against BMP welfare criteria. Gray Fox

Of the 54 fishers captured in foothold traps and necropsied, Trappers captured 938 gray foxes (Urocyon cinereoargenteus) in
the most common injuries were mild edema, minor 22 models of foothold traps (all coil-spring traps), 1 model of

White et al. * Best Management Practices for Furbearer Trapping 23

85UB01 7 SUOWILLIOD BAIER.D 3|ded|dde ay3 Aq pauRA0B 818 S3jo1Me YO ‘8SN 0 S8InJ 10} AR1q1T8UIIUO AB|1/ U (SUOIPUOD-PUR-SLUBY/WI0D" A8 | 1M Ale1q 1[BulUO//SdNU) SUORIPUOD pue Wi | 8U3 88S *[£202/€0/ET] UO Ariq1T8uljuO AB|IM ‘LG0T UOWIM/ZO0T OT/I0PAL0D A8 1M Aleiq1jul U041 P | 1my/SARY WO} papeo|umoq ‘T ‘TZ0C ‘GGrS8E6T



A s B
°
200
1
175 - Cage 108 :
150 I
e
o i [ ]
3125 —‘7 1750L JNone
.5:100 i O Mmild
= L Mod
75 1 B Moderate
- - - an an a o) 15PM 1 B Moderately-
50 1 1 severe
1 M Severe
2 " T
. . T - —_ 1s¢
> S ) =)
ha g had g
2 E 3 8 0.0 200 400 600  80.0  100.0
= 5 §* Injury category distribution (%)
100 4 100 A
L ° é -
687 580 4;9 9
80 ~ 80 419
X
- z
X 2
T 60 | e e - - - — —— - —— v 60
g 8
g 3
S -
4 o
E 40 & 40
o
2
2
3
frd
20 20 4
standard padded offset or laminated cage standard padded offset or laminated| cage
0 { 0 i
Q 3 = © Q - 0
2 g 2 g q H g g
# g ) - = g
* ® &
}'J o

Figure 11. Trap performance profiles for live-restraining traps evaluated on fishers from 1997-2018 during development of best management practices (BMP) for
trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line represents
median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each animal incurred;
necropsy sample sizes are the same as in A. C) Efficiency (% of fishers captured that activated the trap); error bars represent 95% confidence intervals, and numeric
labels represent number of fishers captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels represent total number of
furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or by jaw type (standard,
double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type. Dashed lines represent
metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed all BMP criteria.

Detailed explanation of trap codes can be found in Appendix A.

power-activated footsnare (BEL), and 1 model of wire-mesh
cage trap (Cage 108; Appendix A) in the Great Plains-West,
Midwest, Northeast, and Southeast regions. We conducted
post-mortem examinations on 748 gray foxes.

Of foothold traps with sufficient sample size, 8 models
(5 padded-jaw models and 3 offset, wide, or laminated models)
passed both welfare criteria (Fig. 12; Table S17). Five addi-
tional models failed both welfare criteria (1 double-jaw,
1 padded-jaw, and 3 offset- or laminated-jaw models), and
5 passed the lower-trauma criterion but failed the injury-score
criterion (1 standard jaw, 1 padded jaw, and 3 offset- or
laminated-jaw models). There was a positive correlation be-
tween injury scores and trap size for padded-jaw models only.
Overall, the most common injuries were mild edema, minor
cutaneous lacerations, and chipped or fractured teeth; we ob-
served evidence of self-directed biting in 33 (4%) gray foxes,
and found 5 (<1%) individuals dead because of trap-related
stress or injury in foothold traps (Tables S1 and S18). Of the
8 foothold traps that met both animal welfare criteria, all of
them met BMP capture efficiency standards; there was no

correlation between efficiency and trap size for any jaw types
(Fig. 12; Table S17). The lowest furbearer selectivity among
the 8 passing foothold traps was 83% (Fig. 12; Table S17).

Using the footsnare (BEL; Appendix A), trappers captured
23 gray foxes, of which we necropsied 22. The mean injury score
was 51.1 and 82% of gray foxes sustained only lower-trauma
injuries (Fig. 12; Table S17). The most common injuries were
mild edema and minor lacerations; we detected self-directed
biting in 1 (5%) gray fox and did not find any dead from trap-
related stress or injury in the BEL (Tables S1 and S18). We
excluded 1 trapper’s efficiency data because they had highly
atypical gray fox footsnare efficiency results (7% vs. >80% for
other trappers); revised gray fox capture efficiency in the BEL
was 84%, slightly below the average for foothold traps (86%;
Fig. 12; Table S17), and furbearer selectivity for this device
was 88%.

Most (95%) gray foxes captured in the Cage 108 sustained
only lower-trauma injuries, and the mean injury score was
29.7 (Fig. 12; Table S17). The most common injuries were
chipped or fractured teeth; we did not detect any self-directed
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Figure 12. Trap performance profiles for live-restraining traps evaluated on gray foxes from 1997-2018 during development of best management practices (BMP)
for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line represents
median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each animal incurred,;
necropsy sample sizes are the same as in A. C) Efficiency (% of gray foxes captured that activated the trap); error bars represent 95% confidence intervals, and
numeric labels represent number of gray foxes captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels represent total
number of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or by jaw type
(standard, double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type. Dashed lines
represent metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed all BMP

criteria. Detailed explanation of trap codes can be found in Appendix A.

biting and did not find any gray foxes dead because of trap-
related stress or injury in cage traps (Tables S1 and S18). The
Cage 108, along with 3 foothold traps, had the highest capture
efficiency (100%), and furbearer selectivity was 88% (Fig. 12;
Table S17). The Cage 108 met all animal welfare and effi-
ciency criteria. Overall, 10 restraining devices evaluated on gray
foxes met all BMP criteria, 10 failed one or both welfare cri-
terion, and 4 had insufficient sample size to confirm (Fig. 12;
Table S17).

Gray Wolf

Trappers captured 123 gray wolves in 5 models of foothold
traps, which included 2 different anchoring systems (stakes vs.
grapples), in the Midwest region. We conducted post-mortem
examinations on all captured wolves.

Four models had sufficient data for BMP evaluation of animal
welfare (Fig. 13; Table S19); all 4 models met both the injury-
score (max. = 54.3 points) and lower-trauma criteria (each with
>89% of injuries in the lower-trauma categories; Fig. 13;
Table S19). The most common injuries for all foothold traps

were mild edema or hemorrhage, minor subcutaneous soft tissue
maceration or erosion, and minor (superficial) periosteal abra-
sion; 2 (1.6%) had evidence of self-directed biting, and we did
not find any wolves dead from trap-related stress or injury
(Tables S1 and S20). There was no consistent difference in
injury or efficiency scores between the 2 trap-anchoring
methods. Each anchoring method for the Livestock Protection
Company number 4 trap had higher capture efficiency than the
similar anchoring method for the Minnesota Brand MB750
trap (i.e., LPC4G vs. MB750G, LPC4K vs. MB750K;
Appendix A), but all 4 traps met the efficiency criterion; among
all traps, the lowest capture efficiency was 81% (Fig. 13;
Table S19). All 4 foothold trap models with sufficient sample
size met all BMP criteria (Fig. 13; Table S19), and another
model (MB650; Appendix A) is likely to pass pending addi-

tional sampling. Furbearer selectivity in all devices was >93%.

Muskrat
Trappers captured 113 muskrats, many incidental on projects for
other species, in 9 different models of foothold traps and
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Figure 13. Trap performance profiles for live-restraining traps evaluated on gray wolves from 1997-2018 during development of best management practices (BMP)
for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line represents
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numeric labels represent number of gray wolves captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels represent
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criteria. Detailed explanation of trap codes can be found in Appendix A.

1 model of wire-mesh cage trap (Cage 105.5; Appendix A) in
the Midwest region. We conducted post-mortem examinations
on 88 muskrats. For other species, we limited our reporting to
traps with a minimum sample size of 8; however for muskrats we
include 1 device (number 1 longspring with an immobilization
guard [1VG]; Appendix A) with a sample size of 5 because of its
unique design. However, sample sizes for all but 1 foothold
trap (the number 11 double-longspring trap with padded jaws
[11P]; Appendix A) were too low for BMP assessment. Although
we could have collected additional samples, we chose not to be-
cause injury scores were not promising and few, if any, biologists
or trappers intentionally live restrain muskrats using foothold
traps.

Using the 11P, trappers captured 20 muskrats; this trap failed
both welfare criteria (Fig. 14; Table 521). The most common
muskrat injuries from this model of foothold trap, similar to
other foothold traps, were mild edema or hemorrhage and
fracture or joint luxation above the carpus or tarsus; no muskrats
showed evidence of self-directed biting and we did not find
any dead from trap-related stress or injury in this trap

model (Tables S1 and S22). The 11P met the capture efficiency
criterion, and furbearer selectivity for this device was 89%
(Fig. 14; Table S21). Although sample size is quite low,
results from testing of the number 1VG, designed to reduce
injury in muskrats, indicate that the trap does reduce injury in
comparison to other foothold models (Fig. 14; Table S21),
though perhaps not enough to meet BMP welfare criteria for
live-restraining traps.

Trappers captured 24 muskrats in the Cage 105.5, which
met all BMP welfare (mean injury score = 6.0, 95.8% of animals
in lower-trauma categories) and efficiency criteria (100%;
Fig. 14; Table S21). Most (>62%) captured muskrats sustained
no injuries, and 1 sustained a moderately severe injury (Fig. 14;
Table S22). The most common injuries noted were mild edema
or minor hemorrhage (7 =7) and recently chipped or fractured
teeth (z=3); no self-directed biting occurred and we did not
find any muskrats dead from trap-related stress or injury in the
cage trap (Tables S1 and S22). The Cage 105.5 was 96%
efficient on muskrats, and furbearer selectivity in this device was
96% (Fig. 14; Table S21). Overall, of the 2 devices with
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Figure 14. Trap performance profiles for live-restraining traps evaluated on muskrats from 1997-2018 during development of best management practices (BMP) for
trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line represents
median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each animal incurred;
necropsy sample sizes are the same as in A. C) Efficiency (% of muskrats captured that activated the trap); error bars represent 95% confidence intervals, and numeric
labels represent number of muskrats captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels represent total number
of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or by jaw type (standard,
double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type. Dashed lines represent
metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed all BMP criteria.

Detailed explanation of trap codes can be found in Appendix A.

sufficient data, only the cage trap met all BMP criteria for use as
a live-restraining device on muskrats (Fig. 14; Table S21).

North American River Otter

Trappers captured 76 river otters, of which we necropsied 70, in
3 different models of foothold traps (number 11 double-
longspring with standard [11S] and double jaws [11D]] and the
number 2 coil-spring with standard jaws [2C]; Appendix A) in
the Midwest and Southeast regions. For all traps, mean cu-
mulative injury scores were <49 points and most otters (>81%)
sustained injuries in only the lower-trauma categories (Fig. 15;
Table S23). The most common injuries were mild edema, minor
subcutaneous soft tissue maceration, and minor lacerations;
6 (9%) otters exhibited chipped or fractured teeth, nearly all
(5) in the 2C. Self-directed biting occurred on 1 occasion in the
11S and 11DJ, and on 3 occasions in the 2C (Tables S1 and
S24). We did not find any otters dead because of trap-related
stress or injury (Tables S1 and S24). All 3 foothold traps met
both animal welfare criteria; however, all 3 failed the BMP

efficiency criterion (Fig. 15; Table S23). Furbearer selectivity for
all 3 traps was >88%.

Northern Raccoon
We obtained raccoon data for 50 restraining trap models, of
which 40 had sample sizes >20 (8 standard-jaw foothold
models, 11 double-jaw foothold models, 6 padded-jaw foothold
models, 4 offset, laminated, or wide-jaw foothold models,
9 foot-encapsulating traps, 1 cage trap, and 1 footsnare) in the
Great Plains-West, Midwest, Northeast, and Southeast regions.
Trappers captured 4,078 raccoons, of which we conducted
post-mortem examinations on 2,919 (Fig. 16; Table S25).
Foothold traps—Of 1,141 raccoons captured in 8 models of
standard-jaw coil-spring traps meeting sample size requirements,
we conducted post-mortem examinations on 733. No standard-
jaw foothold models passed the injury-score criterion and only
1 passed the lower-trauma criterion (Fig. 16; Table S25). The
mean cumulative injury score for all standard-jaw foothold
models meeting sample size requirements was 82.6. Although
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Figure 15. Trap performance profiles for live-restraining traps evaluated on North American river otters from 1997-2018 during development of best management
practices (BMP) for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin
line represents median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each
animal incurred; necropsy sample sizes are the same as in A. C) Efficiency (% of North American river otters captured that activated the trap); error bars represent
95% confidence intervals, and numeric labels represent number of North American river otters captured. D) Furbearer selectivity (%); error bars represent 95%
confidence intervals, and numeric labels represent total number of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage
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met sample size requirements and passed all BMP criteria. Detailed explanation of trap codes can be found in Appendix A.

the most common injuries in standard-jaw foothold traps were
in the mild category, particularly swelling, minor laceration,
minor tissue maceration, and minor periosteal abrasion, 40% of
animals captured in standard-jaw footholds sustained severe
injuries and 30% of animals exhibited self-directed biting
(Tables S1 and S26). We found 1 raccoon dead from trap-
related stress or injury in a standard-jaw foothold. There was no
clear association between trap size and injury score for standard-
jaw footholds (Fig. 16; Table S25). All standard-jaw foothold
models with adequate sample size passed the BMP efliciency
criterion (range = 71-94%), and efficiency generally increased
with trap size (Fig. 16; Table S25). Furbearer selectivity ranged
from 94-100% (Fig. 16; Table S25). No standard-jaw footholds
tested on raccoons passed all BMP criteria (Fig. 16; Table S25).

Of 910 raccoons captured in 11 models of double-jaw coil-
spring traps with adequate sample size, we conducted post-
mortem examinations on 697. Four models of double-jaw
footholds passed both the injury-score and lower-trauma criteria
(Fig. 16; Table S25). The mean cumulative injury score for all
double-jaw foothold models with adequate sample size was
67.9. As with standard-jaw models, the most common injuries

in double-jaw foothold traps were in the mild category, parti-
cularly swelling, minor laceration, minor tissue maceration, and
minor periosteal abrasion, but 26% of animals sustained severe
injuries and 19% exhibited self-directed biting in double-jaw
models (Tables S1 and S26). We found 15 raccoons dead from
trap-related stress or injury in double-jaw footholds. There was
minimal variation in trap size across double-jaw models tested
on which to ascertain any correlation with injury scores or ef-
ficiency. All double-jaw foothold models meeting sample size
requirements passed the efficiency criterion (range = 70-91%)
and furbearer selectivity ranged from 93-100% (Fig. 16;
Table S25). Four double-jaw foothold models tested on
raccoons passed all BMP criteria (Fig. 16; Table S25).

Of 565 raccoons captured in 6 models of padded-jaw coil-
spring traps meeting sample size requirements, we conducted
post-mortem examinations on 423. Two models of padded-jaw
footholds passed both injury criteria (Fig. 16; Table S25). The
mean cumulative injury score for all padded-jaw foothold models
meeting sample size requirements was 65.3, similar to double-
jaw traps. The most common injuries in padded-jaw foothold
traps were in the mild category, particularly swelling and minor
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Figure 16. Trap performance profiles for live-restraining traps evaluated on northern raccoons from 1997-2018 during development of best management practices
(BMP) for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line
represents median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each
animal incurred; necropsy sample sizes are the same as in A. C) Efficiency (% of northern raccoons captured that activated the trap); error bars represent 95%
confidence intervals, and numeric labels represent number of northern raccoons captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals,
and numeric labels represent total number of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-
encapsulating trap) or by jaw type (standard, double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right
within each type. Dashed lines represent metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size
requirements and passed all BMP criteria. Detailed explanation of trap codes can be found in Appendix A.

tissue maceration. Compared to standard and double-jaw
models, moderate injuries (in the form of chipped or broken
teeth) were more common in padded-jaw models (Tables S1
and S26). Overall, an average of 32% of the raccoons sustained
severe injuries in padded-jaw models meeting sample size re-
quirements, and 32% exhibited self-directed biting; we did not
find any raccoons dead from trap-related stress or injury in
padded-jaw traps (Tables S1 and S26). Both injury scores and
efficiency generally increased with trap size for padded-jaw
models (Fig. 16; Table S25). Five of 6 padded-jaw foothold
models meeting sample size requirements passed the BMP ef-
ficiency criterion (range =67-85%) and furbearer selectivity
ranged from 83-98% (Fig. 16; Table S25). One padded-jaw
foothold model (number 1.5 coil-spring, padded jaws, 2-coil-
springs [15P]) tested on raccoons met all BMP criteria (Fig. 16;
Table S25).

Of 397 raccoons captured in 4 models of offset- or laminated-
jaw coil-spring traps meeting sample size requirements,

we conducted post-mortem examinations on 296. None of the
4 models with sufficient samples passed either welfare criterion
(Fig. 16; Table S25). The mean cumulative injury score for all
offset- or laminated-jaw models meeting sample size requirements
was 69.5, similar to double-jaw and padded-jaw footholds. Also
similar to both standard- and double-jaw models, the most
common injuries in offset- or laminated-jaw models were in the
mild category, particularly swelling, minor laceration, minor tissue
maceration, and minor periosteal abrasion. However, for traps
with adequate sample sizes, these jaw models had the highest
percent of animals with severe injuries (36%) and the highest rate
of self-directed biting (35%; Tables S1 and S26); we found
2 raccoons dead from trap-related stress or injury in this foothold
jaw-type category. Although there was no linear association
between trap size and injury scores for these jaw types, the largest
traps had the highest injury scores (Fig. 16). Efficiency did not
exhibit any correlation with trap size, and ranged from 70-97%
for the 4 traps with sufficient samples; furbearer selectivity ranged
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from 87-96% (Fig. 16; Table S25). None of the offset- or
laminated-jaw models tested that met sample size requirements
passed all BMP criteria (Fig. 16; Table S25).

Foot-encapsulating traps.—Trappers captured 522 raccoons in
9 models of foot-encapsulating traps with adequate sample
size, and we conducted post-mortem examinations on 497.
Six of the 9 models passed both animal welfare criteria, 1
failed the injury-score criterion, 1 failed the lower-trauma
criterion, and 1 failed both injury criteria. The mean injury
score for all foot-encapsulating models was 50.7, lower than
the average for any foothold trap regardless of jaw type
(Fig. 16; Table S25). The most common injuries from foot-
encapsulating traps were mild edema, minor lacerations, and
minor subcutaneous soft tissue maceration or erosion (Tables
S1 and S26). Overall, an average of 13% (or 9%, considering
only passing traps) of animals captured in this trap type had
severe injuries and an average of 4.3% exhibited self-directed
biting, the lowest for any foot-restraining type of trap we
evaluated. Excluding the foot-encapsulating trap with an
atypical design (HE, which has a tube attached to the pan of a
standard-jaw foothold trap; Appendix A), an average of 1.6%
of raccoons exhibited self-directed biting. We did not find any
raccoons dead from trap-related stress or injury in foot-
encapsulating traps (Tables S1 and S26). All foot-
encapsulating models met the capture efficiency criterion
(range = 68-100%), and all had high (>94%) furbearer
selectivity (Fig. 16; Table S25). Of the 9 models of foot-
encapsulating traps with sufficient sample size, 6 met all BMP
criteria for live-restraining raccoons and 3 failed at least 1
welfare criterion (Fig. 16; Table S24).

Footsnares—Using the power-activated footsnare (BEL;
Appendix A), trappers captured 34 raccoons and we assessed
injuries on 24 (Fig. 16; Table S25). The mean injury score was
51.8 and 79% of the captured raccoons sustained only lower-
trauma injuries (Fig. 16; Table S25). The most common injuries
were mild edema and minor soft tissue maceration; self-directed
biting was reported in 6 (25%) raccoons, and we did not find any
raccoons captured in the BEL dead from trap-related stress or
injury (Tables S1 and S26). The BEL had the second-lowest
capture efficiency across all traps with sufficient samples, and
furbearer selectivity was 88% (Fig. 16; Table S25). The BEL
met all BMP criteria for capturing raccoons (Fig. 16; Table 525).

Cage traps.— Trappers captured 121 raccoons in 1 model of
wire-mesh cage trap (Cage 108; Appendix A) and we examined
110 for trap-related injuries. The Cage 108 had the lowest mean
cumulative injury score (13.8) for any restraining trap tested
on raccoons (Fig. 16; Table S25). Greater than 95% of the
captured raccoons sustained only lower-trauma injuries (Fig. 16;
Tables S1 and S26). The most common injuries were mild
edema and tooth damage; self-directed biting was reported in
1 (<1% of total) captured raccoon and we did not find any
raccoons dead from trap-related stress or injury in the Cage 108
(Tables S1 and S26). Capture efficiency was high (95.3%), and
furbearer selectivity was 88.4 (Fig. 16; Table S25). The Cage
108 met all BMP criteria for capturing raccoons (Fig. 16;
Table S25).

Al traps.—For traps that met sample size requirements,
the Cage 108 had the lowest injury score (13.8 points), followed

by the overall means for foot-encapsulating traps (50.7),
the power-activated footsnare (51.8), padded-jaw footholds
(65.3 points), double-jaw footholds (67.9 points), offset- or
laminated-jaw footholds (69.5), and standard-jaw footholds
(82.6). Self-directing biting was most prevalent in foothold traps
(27.4%), of which double-jaw models had the lowest incidence
(19%), followed by the footsnare (25.0%), foot-encapsulating
traps (4.3%, or 1.6% excluding 1 atypical design), and the cage
trap (<1%).

Among all restraining traps that met all criteria for raccoons,
capture efficiency was highest for foot-encapsulating traps
(¥ =95.6%) and the cage trap (95.3%), followed by foothold
traps (¥ =79.5%) and the footsnare (65.4%). Furbearer se-
lectivity by trap type, in descending order, was foot-
encapsulating traps (¥ = 98.3%), foothold traps (¥ =95%), the
cage trap (88.4%), and the power-activated footsnare (88.1%).
Overall, 13 restraining traps met all BMP criteria, 27 devices
failed 1 or more criteria (Fig. 16; Table S25), and 10 traps had

insufficient samples to reach a conclusion.

Nutria

We evaluated 7 different models of restraining devices (all
foothold traps) on nutria, all of which had sufficient sample sizes
for BMP assessment. Trappers captured 426 nutria in live-
restraining (non-submersion) sets in the Southeast region. We
conducted post-mortem examinations on 269. Three of the
7 traps, all padded-jaw models, had cumulative injury scores
<55 points; of the 4 models that had injury scores >55 points,
1 had padded jaws (Fig. 17; Table S27). Of the 3 foothold
traps that met the injury-score criterion (1P, 11CH, 15PT;
Appendix A), 2 (1P, 15PT) also met the lower-trauma criterion
(Fig. 17; Table S27). Among all foothold traps, mild edema or
mild hemorrhage was the most common injury, particularly for
padded-jaw traps, with minor cutaneous lacerations and fracture
or joint luxation above the carpus or tarsus to a much lesser
extent (Tables S1 and S28). One captured nutria showed evi-
dence of self-directed biting, and we did not find any nutria dead
from trap-related stress or injury in any of the trap models
(Tables S1 and S28). All foothold traps met the capture
efficiency criterion (range = 68-97%), with the number 15PT
being the most efficient. Furbearer selectivity for these trap
models ranged from 94-100% (Fig. 17; Table S27). Overall,
2 restraining devices (1P, 15PT) met all BMP criteria for live
restraint, and 5 devices failed 1 or both animal welfare criteria

(Fig. 17; Table S27).

Red Fox
Trappers captured 672 red foxes (Vulpes vulpes) in 19 models of
foothold traps (all coil-spring models) and 1 model of footsnare
in Alaska, the Great Plains-West, Midwest, Northeast, and
Southeast regions. We conducted post-mortem examinations on
603 red foxes. Fourteen traps had sufficient sample sizes for
BMP assessment, including 3 standard-jaw foothold models,
5 padded-jaw foothold models, 5 offset-, laminated-, or
wide-jaw models, and the footsnare.

Of 129 red foxes captured in the 3 models of standard-jaw
coil-spring traps meeting sample size requirements, we con-
ducted post-mortem examinations on 121. Two of the devices
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Figure 17. Trap performance profiles for live-restraining traps evaluated on nutria from 1997-2018 during development of best management practices (BMP) for
trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line represents
median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each animal incurred;
necropsy sample sizes are the same as in A. C) Efficiency (% of nutria captured that activated the trap); error bars represent 95% confidence intervals, and numeric
labels represent number of nutria captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels represent total number of
furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or by jaw type (standard,
double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type. Dashed lines represent
metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed all BMP criteria.

Detailed explanation of trap codes can be found in Appendix A.

(15C, 175C) passed both welfare criteria, and the 2C failed the
injury-score criterion (Fig. 18; Table S29; Appendix A). The
mean cumulative injury score for all 3 standard-jaw foothold
models meeting sample size requirements was 43.2. The most
common injuries in standard-jaw foothold traps were in the
mild category, particularly mild edema, minor lacerations, and
minor periosteal abrasions; self-directed biting occurred on
1 red fox, and we did not find any red foxes dead from trap-
related stress or injury in these devices (Tables S1 and S30).
There were few standard-jaw traps on which to gauge the in-
fluence of trap size on injury scores or efficiency, though our
data suggest no consistent pattern for injury but a decline in
efficiency for larger traps (Fig. 18). All standard-jaw foothold
models meeting sample size requirements passed the BMP
efficiency criterion (range = 80-95%) and furbearer selectivity
ranged from 88-94% (Fig. 18; Table S29). Two of the
standard-jaw models tested on red foxes passed all BMP cri-
teria, with the third failing the injury-score criterion (Fig. 18;
Table S29).

Of 206 red foxes captured in the 5 models of padded-jaw

coil-spring traps with sufficient sample sizes, we conducted

post-mortem examinations on 179. All 5 of the padded-jaw
models passed both welfare criteria (Fig. 18; Table 529). The
mean cumulative injury score for the 5 padded-jaw foothold
models meeting sample size requirements was 26.0. The most
common injuries in padded-jaw foothold traps were in the mild
category, particularly mild edema, minor lacerations, and
minor periosteal abrasions; self-directed biting occurred with
3 (2%) red foxes, and we did not find any dead from trap-
related stress or injury in these devices (Tables S1 and S30).
There was no consistent relationship between trap size and
injury scores for padded-jaw models, but efficiency generally
increased with trap size. All padded-jaw foothold models
meeting sample size requirements passed the BMP efficiency
criterion (range = 74-94%) and furbearer selectivity ranged
from 84-93% (Fig. 18; Table S29). All 5 of the padded-jaw
models with sufficient sample sizes passed all BMP criteria for
red foxes (Fig. 18; Table S29).

Of 208 red foxes captured in the 5 models of offset-,
laminated-, or wide-jaw coil-spring traps that met sample
size requirements, we conducted post-mortem examinations on
187. Four of the 5 models passed both welfare criteria
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necropsy sample sizes are the same as in A. C) Efficiency (% of red foxes captured that activated the trap); error bars represent 95% confidence intervals, and numeric
labels represent number of red foxes captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric labels represent total number
of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating trap) or by jaw type (standard,
double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each type. Dashed lines represent
metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and passed all BMP criteria.

Detailed explanation of trap codes can be found in Appendix A.

and 1 failed both criteria (Fig. 18; Table S29). The mean
cumulative injury score for the 5 traps meeting sample size
requirements was 42.8, similar to standard-jaw models. The
most common injuries were in the mild category, particularly
mild edema, minor lacerations, and minor periosteal abrasions;
self-directed biting occurred with 3 (1.6%) red foxes, and we
did not find any dead from trap-related stress or injury in these
devices (Tables S1 and S30). For this jaw-type category, injury
scores generally increased with trap size, with little to no im-
provement in efficiency (Fig. 18). All traps meeting sample
size requirements passed the BMP efficiency criterion
(range = 87-100%) and furbearer selectivity ranged from
84-95% (Fig. 18; Table S29). Four of the 5 models with
sufficient sample sizes passed all BMP criteria (Fig. 18;
Table S29).

We conducted post-mortem examinations on 39 of the 47 red
foxes captured in the footsnare (BEL; Appendix A); the mean
injury score was 37.4. Approximately 87% of red foxes sustained
only lower-trauma injuries (Fig. 18; Table $29). The most
common injuries were mild edema, lacerations, and minor

periosteal abrasions; there was no evidence of self-directed biting
and we did not find any red foxes dead from trap-related stress
or injury in the BEL (Tables S1 and S30). The BEL met all
criteria for animal welfare and efficiency (98%); furbearer se-
lectivity in this device was 88% (Fig. 18; Table S29). Overall,
12 restraining devices with sufficient sample size met all BMP
criteria for red foxes, and 2 failed the welfare criteria (Fig. 18;

Table S29).

Ringtail

Trappers captured 20 ringtails (Bassariscus astutus) in the Great
Plains-West region using a wire-mesh cage trap (Cage 108;
Appendix A). The mean cumulative injury score for ringtails
captured in this trap was 5.0 (median=0.0; SE=3.7;
Table S31). All individuals sustained either no (80%), mild
(5%), or moderate injuries (15%), and this trap met the lower-
trauma criterion (Table S31). The most common injuries were
mild edema and tooth damage; no incidence of self-directed
biting or trap-related mortality occurred (Tables S1 and S32).
Capture efficiency was 100% and furbearer selectivity was 88.4%
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for the Cage 108 (Table S31). This restraining device met all
BMP criteria (Table S31). To date, we have not evaluated any

other live-restraining devices on ringtails.

Striped Skunk

Trappers captured 320 striped skunks in 14 live-restraining
devices in the Great Plains-West, Midwest, Northeast, and
Southeast regions. We conducted post-mortem examinations on
188 skunks. Most striped skunk captures were incidental during
projects targeting other species, with the exception of 1 cage trap
project where striped skunks were the focal species. We met
required sample sizes for only 3 of the 14 devices that captured
skunks (Fig. 19; Table S33).

The number 1 coil-spring foothold trap with double jaws (1DJ;
Appendix A) did not meet either animal welfare criterion
(Fig. 19; Table S33), but capture efficiency was 100%. Con-
sidering all 11 foothold traps regardless of sample size, only
1 model (number 1.65 coil-spring with offset laminated jaws
[1650L]; 7 =8) currently meets the welfare thresholds. Across
all models with sample size >8, an average of 57% of striped
skunks exhibited severe injuries, and self-directed biting

occurred in an average of 44% of the skunks; we did not find any
skunks dead as a result of trap-related stress or injury. No
foothold traps currently meet all BMP criteria for striped skunks
(Fig. 19; Table S33).

Trappers captured 70 striped skunks in 2 models of cage traps
(Cage 105.5, Cage 108; Appendix A), of which we conducted
post-mortem examinations on 51 (Fig. 19; Table S33). No
animals exhibited any injury (Tables S33 and S34), we did not
find animals dead from trap-related stress or injury, and both
cage traps had 100% efficiency on striped skunks (Fig. 19;
Table S33). Furbearer selectivity was higher in the smaller Cage
105.5 (96% vs. 88%), and both met all BMP criteria (Fig. 19;
Table S33).

Trappers incidentally captured 18 striped skunks in the
footsnare (BEL; Appendix A), of which 8 were necropsied
(Fig. 19; Table S33). Although sample size is too low for BMP
evaluation, this trap had the second-highest injury score (106.3;
Fig. 19; Table S33), with 63% of animals exhibiting severe in-
juries and 63% with indications of self-directed biting (Fig. 19;
Tables S1 and S34); we doubt the trap would pass welfare cri-
teria if additional samples were obtained. Efficiency of the BEL
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Figure 19. Trap performance profiles for live-restraining traps evaluated on striped skunks from 1997-2018 during development of best management practices
(BMP) for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line
represents median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each
animal incurred; necropsy sample sizes are the same as in A. C) Efficiency (% of striped skunks captured that activated the trap); error bars represent 95% confidence
intervals, and numeric labels represent number of striped skunks captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals, and numeric
labels represent total number of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-encapsulating
trap) or by jaw type (standard, double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right within each
type. Dashed lines represent metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size requirements and
passed all BMP criteria. Detailed explanation of trap codes can be found in Appendix A.
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on striped skunks was also lower (72%) than for other tested
traps, and furbearer selectivity was 88% (Fig. 19; Table S33).
For all restraining devices evaluated on striped skunks that met
sample size, currently only the 2 cage traps pass all BMP criteria
(Fig. 19; Table S33).

Swift and Kit Foxes
We tested 2 models of number 1 coil-spring foothold trap (standard
jaws [1C] and padded jaws [1P]) and 1 model of wire-mesh cage
trap (Cage 108; Appendix A) on swift and kit (Vulpes macrotis)
foxes. Trappers captured 66 swift and kit foxes in the Great
Plains-West and Midwest regions, of which we necropsied 64.
Although the mean injury score for the 1P was much lower
than for the 1C (67 vs. 100), neither model met either injury
criterion (Fig. 20; Table S35). The most common injuries in
foothold traps included mild edema and hemorrhage, and minor
subcutaneous soft tissue maceration (Tables S1 and S36).
However, failing injury scores appear largely a result of a high
percentage of animals also exhibiting major skeletal muscle
degeneration (Tables S1 and S36) in their limbs (a moderately
severe injury), presumably a result of lunging while in the trap.

One animal showed indications of self-directed biting, and we
did not find any individuals dead from trap-related stress or
injury (Tables S1 and S36). The 1C had higher efficiency than
the 1P (95% vs. 81%), and furbearer selectivity in these traps was
identical (98%). Neither device met all BMP criteria (Fig. 20;
Table S35).

Fifty-five percent of swift and kit foxes captured in the Cage 108
(n=20) sustained no injuries, with a mean injury score of 13.5
(Fig. 20; Table S35). Of the foxes with injuries, all were in the
lower-trauma category (Fig. 20; Table S35); the only trauma re-
ported was tooth damage, of which 45% showed evidence
(Tables S1 and S36). There was no evidence of self-directed biting
or mortality from trap-related stress or injury in the Cage 108
(Tables S1 and S36). Efficiency of this cage trap on swift and kit
foxes was 81%, and furbearer selectivity was 88% (Fig. 20; Table
S35). The Cage 108 was the only swift and kit fox restraining trap
we tested that met all BMP criteria (Fig. 20; Table S35).

Virginia Opossum
We collected data on Virginia opossums in 26 models of foot-

hold traps (19 with BMP-sufficient sample size), 2 models
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Figure 20. Trap performance profiles for live-restraining traps evaluated on swift and kit foxes from 1997-2018 during development of best management practices
(BMP) for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line
represents median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each
animal incurred; necropsy sample sizes are the same as in A. C) Efficiency (% of swift and kit foxes captured that activated the trap); error bars represent 95%
confidence intervals, and numeric labels represent number of swift and kit foxes captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals,
and numeric labels represent total number of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-
encapsulating trap) or by jaw type (standard, double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to
right within each type. Dashed lines represent metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size
requirements and passed all BMP criteria. Detailed explanation of trap codes can be found in Appendix A.
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of foot-encapsulating traps, 1 model of cage trap, and 1 model
of power-activated footsnare. As with striped skunks, most
Virginia opossums captured during our study were incidental on
projects targeting other species. Trappers captured 1,715 opos-
sums in the Great Plains-West, Midwest, Northeast, and
Southeast regions, of which we conducted post-mortem
examinations on 954.

Foothold  traps.—Of 204 Virginia opossums captured in
2 models of standard-jaw coil-spring traps (number 1 coil-
spring [1C], number 1.5 coil-spring [15C]; Appendix A) with
sufficient sample size, we conducted post-mortem examinations
on 107. Both standard-jaw foothold models failed both injury
criteria (Fig. 21; Table S37). The mean cumulative injury score
for these 2 standard-jaw foothold models was 87.6. Opossums
types of injuries, including those
categorized as mild (swelling, minor laceration, and minor
periosteal abrasion), moderate (chipped or fractured teeth, major
subcutaneous maceration), and severe (fracture or joint luxation
above the carpus or tarsus (Tables S1 and S38). None captured
in the 1C exhibited self-directed biting or died from trap-related
stress or injury. In the 15C, 4 (5.1%) animals exhibited
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self-directed biting, and we did not find any dead from trap-
related stress or injury (Tables S1 and S38). Though several
models had insufficient sample sizes, injury scores increased with
trap size for standard-jaw footholds. Both standard-jaw foothold
models meeting sample size requirements had similar efliciency
(95-96%) and furbearer selectivity (94-98%); no trend in
efficiency was apparent with increasing trap size for standard-
jaw models, but furbearer selectivity slightly declined with trap
size (Fig. 21; Table S37). Neither standard-jaw foothold passed
all BMP criteria for opossums (Fig. 21; Table S37).

Of 147 opossums captured in 5 models of double-jaw coil-
spring traps meeting sample size requirements, we conducted
post-mortem examinations on 128. One of the 5 models
(number 1.5 coil-spring with double jaws [15D]J]; Appendix A)
passed both welfare criteria, with a mean injury score at the
BMP threshold (55.0; Fig. 21; Table S37). The average cu-
mulative injury score for all 5 models pooled was 68.5. Similar
to standard-jaw models, opossums captured in double-jaw
models exhibited numerous types of injuries, including those
categorized as mild (swelling, minor laceration, and minor
periosteal abrasion), moderate (chipped or fractured teeth, major
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Figure 21. Trap performance profiles for live-restraining traps evaluated on Virginia opossums from 1997-2018 during development of best management practices
(BMP) for trapping in the United States. A) Trap-specific boxplots of cumulative injury scores for all animals necropised; thick line represents mean, thin line
represents median. Necropsy sample size is shown in parentheses after x-axis trap labels. B) Injury severity class distribution (%) for the most severe injury each
animal incurred; necropsy sample sizes are the same as in A. C) Efficiency (% of Virginia opossums captured that activated the trap); error bars represent 95%
confidence intervals, and numeric labels represent number of Virginia opossums captured. D) Furbearer selectivity (%); error bars represent 95% confidence intervals,
and numeric labels represent total number of furbearers captured in each trap type. All graphs have traps organized by broad type (e.g., cage trap, footsnare, foot-
encapsulating trap) or by jaw type (standard, double, padded, and offset or laminated) for foothold traps, and are generally ordered in increasing size from left to right
within each type. Dashed lines represent metric-specific BMP thresholds and an asterisk preceding a trap code in panel C denotes a trap that met sample size
requirements and passed all BMP criteria. Detailed explanation of trap codes can be found in Appendix A.
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subcutaneous maceration), and severe (fracture or joint luxation
above the carpus or tarsus; Tables S1 and S38). Two (1.5%)
animals captured in these 5 models exhibited self-directed
biting, and we did not find any opossums dead from trap-related
stress or injury (Tables S1 and S38). Efficiency was high (>95%)
for all 5 models, as was furbearer selectivity (93—-100%; Fig. 21;
Table S37). Although there was some variation in trap sizes for
the models evaluated, there was no obvious association between
trap size and injury, efficiency, or furbearer selectivity (Fig. 21).
One double-jaw foothold tested on opossums passed all BMP
criteria (Fig. 21; Table S37).

Of 470 opossums captured in 8 models of padded-jaw coil-
spring traps that met sample size requirements, we conducted
post-mortem examinations on 293. Four of the 8 models passed
both welfare criteria, and 4 failed 1 or both criteria (Fig. 21;
Table S37). The mean cumulative injury score for all 8 padded-
jaw foothold models was 62.2. As with standard- and double-
jaw models, opossums captured in padded-jaw models exhibited
numerous types of injuries (Tables S1 and S38), including those
categorized as mild (swelling, minor laceration, and minor
periosteal abrasion), moderate (chipped or fractured teeth, major
subcutaneous maceration), and severe (fracture or joint luxation
above the carpus or tarsus). The average percentage of severe
injuries was lower (15% vs. 33%) for the 4 padded-jaw models
that passed welfare criteria than those that did not (Tables S1
and S38). Seventeen (5.8%) of the 293 opossums necropsied
exhibited evidence of self-directed biting, and we did not find
any opossums captured in padded-jaw models dead from trap-
related stress or injury (Tables S1 and S38). Efficiency was high
(>91%) for all 8 models, and furbearer selectivity ranged from
83-98% (Fig. 21; Table S37). There was no obvious correlation
between trap size and efficiency or furbearer selectivity, but in-
jury scores slightly increased with trap size for padded-jaw
models (Fig. 21). Four models of padded-jaw trap meeting
sample size requirements passed all BMP criteria, and 4 failed
the welfare criteria (Fig. 21; Table S37).

Of 188 opossums captured in 4 models of offset-, laminated-, or
wide-jaw coil-spring traps that met sample size requirements, we
conducted post-mortem examinations on 139. One model, the
largest of the 4 (number 1.65 coil-spring with offset laminated jaws
[1650L]; Appendix A), passed both welfare criteria. The mean
injury score for the 1650L was 41.1 (Fig. 21; Table S37), com-
pared to 63.4 for all 4 models combined. Opossums captured in
these foothold jaw types exhibited injuries similar to other jaw
types, including those classified as mild (swelling, minor laceration,
and minor periosteal abrasion), moderate (chipped or fractured
teeth, major subcutaneous maceration), and severe (fracture or joint
luxation above the carpus or tarsus); the 1 model that passed
welfare criteria had a lower percentage of severe injuries (Tables S1
and S38). Eight (5.8%) of the 139 opossums necropsied exhibited
evidence of self-directed biting, and we did not find any opossums
captured in these jaw types dead from trap-related stress or injury
(Tables S1 and S38). Efficiency was high (>92%) for all 4 models
with adequate sample size, and furbearer selectivity ranged from
91-96% (Fig. 21; Table S37). There was no obvious association
between trap size and cumulative injury score, efficiency, or fur-
bearer selectivity (Fig. 21). For the 4 models of offset-, laminated-,
or wide-jaw coil-spring traps that met sample size requirements,

the 1650L passed all BMP criteria, and 3 failed the welfare criteria
(Fig. 21; Table S37).

Foot-encapsulating  traps—We  conducted  post-mortem
examinations on 103 of 136 opossums captured in 2 foot-
encapsulating traps (DUF, EGG; Appendix A). The EGG met
both criteria for animal welfare, whereas the DUF failed both
criteria (Fig. 21; Table S37). For both traps, the most common
injuries were mild edema, mild lacerations, and major
subcutaneous soft tissue maceration or erosion; the primary
difference was that the DUF had a higher percentage of animals
with fractures at or below the carpus or tarsus (i.e., a severe
injury; Tables S1 and S38). We observed evidence of self-
directed biting in 5 (3.7%) animals, 4 being in the EGG; we did
not find any animals dead from trap-related stress or injury
(Tables S1 and S38). Both foot-encapsulating traps had capture
efficiency >98% and furbearer selectivity >94% (Fig. 21;
Table S37). The EGG met all BMP criteria, whereas the
DUF failed the welfare criteria (Fig. 21; Table S37).

Cage traps.—Trappers captured 161 opossums in the Cage 108
(Appendix A) and we conducted a post-mortem examination on
73. The Cage 108 had the lowest mean cumulative injury score
(12.5) of all restraining traps tested on opossums (Fig. 21;
Table S37). Approximately 95% of opossums captured in the
Cage 108 sustained injuries in only the lower-trauma categories
(Fig. 21; Table S37). The most common injury we observed was
mild edema; no self-directed biting or trap-related mortalities
occurred (Tables S1 and S38). The Cage 108 met all BMP
welfare and efficiency criteria, and furbearer selectivity was
88.4% (Fig. 21; Table S37).

Footsnares.—Of 66 Virginia opossums captured in the power-
activated footsnare (BEL; Appendix A), we conducted a post-
mortem examination on 29 individuals. The mean cumulative
injury score in the BEL was 84.0 (Fig. 21; Table S37).
Approximately 55% of opossums captured in the BEL sustained
only lower-trauma injuries (Fig. 21; Table S37). The most
common injuries observed were mild edema and minor
laceration; we detected self-directed biting in 1 animal and we
did not find any opossums dead from trap-related stress or injury
in the BEL (Tables S1 and S38). The BEL did not meet either
animal welfare criterion, but did meet the efliciency criterion
(97%); furbearer selectivity was 88.1%, the fourth lowest of all
restraining traps tested on opossums (Fig. 21; Table S37).
Overall, 8 of the 23 restraining devices evaluated on Virginia

opossums met all BMP criteria (Fig. 21; Table S37).

Multi-Species Comparisons

Injury scores.—Sample sizes were sufficient to allow a
comparison of mean injury score for 21 trap-species pairs across
>1 states or state-groupings, including 2 traps for bobcats, 6 traps
for coyotes, 2 traps for gray foxes, 3 traps for opossums, and 8 traps
for raccoons (Fig. 22). Of the 21 comparisons we were able to
conduct, injury scores were statistically different (P<0.05) for
2 comparisons; the mean injury score for the number 1.5 padded-
jaw trap with 4 coil-springs (15PM) was higher for coyotes in
South Dakota-Wyoming than in Maine-Vermont, and the mean
injury score for the number 1.5 padded-jaw trap with 2 stronger
coil-springs (15PT) was higher for raccoons in midwestern states
where the trap was tested (ie., Kansas-Missouri-Wisconsin)
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Figure 22. Comparison of mean injury score between states or state groups for 21 trap-species combinations where group-specific sample size was >17 during best
management practices trap testing in the United States, 1997-2018. Error bars represent 95% confidence intervals. Asterisk denotes a significant difference
(P<0.05) in mean injury score between groups. Detailed explanation of trap codes can be found in Appendix A.

than in southeastern states (i.e.,, North Carolina-South
Carolina-Georgia).

Across taxonomic groupings, injury scores were lowest for
felids (Fig. 23), which primarily consisted of bobcats in our
dataset. Canid and mustelid injury scores were also generally
lower than for didelphids, procyonids, and rodents, with
minimal differences in average injury scores across the latter
3 taxonomic groups (Fig. 23). Injury scores also generally

decreased with increasing body-size class (Fig. 24).
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Figure 23. Distribution of mean injury scores by taxonomic group across all
traps tested during best management practices trap testing in the United States,
1997-2018. The overall mean for each group is represented by the thick line,
and the median by the thin line.

With species pooled, cage traps had the lowest average injury score
and there was minimal variation across the other 3 trap-type cate-
gories (Fig. 25). We did not test all trap types on all species or
species groupings, but this pattern was largely consistent across
taxonomic groups and body-size classes (Fig. 25). The greater
average injury score for the footsnare in both the mustelid family and
medium-small body-size class is largely a result of higher injury in
striped skunks, though sample size for striped skunks in this trap is
currently below the minimum required for BMP assessment.
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Figure 24. Distribution of mean injury scores across all traps tested on species
grouped by body-size classes (small: muskrats, ringtails; medium-small: swift and
kit foxes, opossums, fishers, and striped skunks; medium: Arctic, red, and gray
foxes, raccoons, and nutria; medium-large: badgers, bobcats, lynx, and river
otters; large: coyotes, wolves, and beavers) during best management practices
trap testing in the United States, 1997-2018. The overall mean for each group is
represented by the thick line, and the median by the thin line.
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only to facilitate comparison of patterns among groups.

With species pooled, we did not observe any difference in
average injury scores between standard-jaw and double-jaw
foothold models, or between offset-laminated and padded-jaw
models (Fig. 26). However, injury scores for the latter
2 jaw types were on average lower than the former 2 jaw types
(Fig. 26). Although data were sparse for some groupings, there
were no obvious exceptions to this pattern across taxonomic
groups or body-size classes.

Although there were some patterns in species-specific injury
scores as a function of foothold trap size, there was no overall
(ie., species pooled) trend in average injury scores as foothold
trap size increased (Fig. 27). Data for some sub-groupings were
often sparse, but the only potential exceptions to this
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Figure 26. Distribution of mean injury scores by jaw type for all foothold traps
evaluated (species pooled) during best management practices trap testing in the
United States, 1997-2018. The overall mean for each jaw type is represented by
the thick line, and the median by the thin line.

observation for any jaw type, taxonomic, or body-size sub-
groupings were slight increases in injury scores with increasing
trap size for canids and procyonids, and a moderately increasing
trend for the large body-size class (with data dominated by
coyote testing; Fig. 28).

Averaged across all traps tested, self-directed biting was absent
or very rare (<2% of animals) for most species, rare (4-7%) for
4 species (badgers, gray foxes, Virginia opossums, and North
American river otters), and most common for raccoons (21%)
and striped skunks (39%; Fig. 29). There was a statistically
significant, albeit relatively low, correlation between mean injury
scores and the percentage of animals exhibiting self-directed
biting (r=0.49, P<0.001). Self-directed biting was least
common in cage traps, and highest for footsnares (Fig. 29). For
toothold traps, jaw type did not appear to have a strong influ-
ence on propensity for self-directed biting (Fig. 29), with the
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Figure 27. Distribution of mean injury scores by foothold trap size for all
species pooled during best management practices trap testing in the United
States, 1997-2018. The overall mean for each trap size is represented by the
thick line, and the median by the thin line. Trap sizes on the x-axis are based on
the common nomenclature used by trap manufacturers. Although this
nomenclature is typically associated with trap jaw spreads, it is not an actual
measurement in itself.
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exception of raccoons for which double-jaw models did reduce
self-directed biting compared to other foothold jaw types.

Capture efficiency.—Average capture efficiency was typically
high (¥ =86%) and few trap models failed the efficiency
criterion for any species. There were some differences in
average capture efficiency across taxonomic groups (Fig. 30);
efficiency was the greatest for opossums (96%), intermediate for
mustelids and felids (87-89%), and slightly lower for canids,
rodents, and procyonids (82-85%); observed differences across
groups were not practically significant for many trapping
situations. Capture efficiency did not exhibit any consistent
trend across body-size classes (Fig. 31).

Capture efficiencies for cage and foot-encapsulating traps (the
latter highly selective for raccoons and opossums) were similar
and the greatest of the 4 trap types we evaluated (Fig. 32);
average efficiency was progressively lower for foothold traps and
footsnares, though still remained high (>76%) for both. This
pattern (i.e., greatest to least: foot-encapsulating and cage,
foothold, footsnare) was generally consistent across taxonomic
groups, with the exception of similar capture efficiency for all

trap types on opossums and little difference between footholds
and footsnares for canids (Fig. 32). Grouping by body-size
classes yielded more-unbalanced data for comparison, but these
trap-type patterns in efficiency were not notably dissimilar across
size groups (Fig. 32).

Average capture efficiency generally increased with foothold
trap size (Fig. 33), though the range across trap sizes was not
substantial (79-98%). This slightly increasing trend was broadly
similar across all body-size classes (Fig. 33), but efficiency in-
creased more rapidly with trap size for the larger species (data
dominated by coyote testing). We did not observe any overall
difference in average capture efficiency across foothold trap jaw
types (Fig. 34). When examined by taxonomic groups or body-
size classes, the primary exception to this observation, ac-
knowledging data for some sub-groupings were sparse, was
lower efficiency with double-jaw traps for the procyonid, canid,
and mustelid groups (Fig. 34), which in this case is largely ex-
plained by lower efficiency for raccoons, gray foxes, and river
otters, respectively. Lower efficiency for the double-jaw trap in
the medium-large body-size class is also a result of poor efhi-
ciency on river otters, the only species in this body-size class for
which a double-jaw trap was tested, and a species for which all
foothold traps we tested had lower efficiency.

Parsing data based on whether each trap model was primarily
set (regardless of focal species) on land, in water, or both (i.e.,
primarily raccoons in our dataset), average capture efficiency was
high (>75%) for all categories, but was higher for traps set in
terrestrial locations (¥ =88.7%; 95% CI=86.9-90.5) than in
mixed (¥ = 81.3%; 95% CI =77.9-84.7) or aquatic (¥ = 76.2%;
95% CI = 66.4-86.1) locations.

Furbearer selectivity.—Across trap types, average furbearer
selectivity was consistently high, with footsnares being the
lowest (88%) and foot-encapsulating traps being the highest
(99%; Fig. 35). There were not any notable differences in
furbearer selectivity across either foothold trap sizes or jaw types
(Fig. 35). When parsed by locations where traps were set,
average furbearer selectivity was consistently high (>93%) but
slightly lower in traps deployed only in terrestrial sets than
those in mixed-location sets (terrestrial: ¥ =93.1%, 95% CI=
91.5-94.6; mixed: x=96.1%, 95% CI=94.6-97.6; aquatic:
x=94.7%, 95% CI = 87-100).

During the 21 years of trap testing, trappers deployed live-
restraining traps for approximately 230,000 trap nights. During
this time, trappers did not capture any individuals of a threa-
tened or endangered species. Trappers captured 1,035 non-
furbearers (11% of total captures), of which 83% were alive upon
trap visitation. The majority of non-furbearers captured were
feral or free-ranging cats (n =292, 28% of non-furbearers, 3.4%
of total captures), lagomorphs (primarily cottontail rabbits
[Sylvilagus floridanus]; n =219, 21% of non-furbearers, 2.5% of
total captures), feral or free-ranging dogs (7 =199, 19% of non-
furbearers, 2.3% of total captures), and birds (n =139, 13% of
non-furbearers, 1.6% of total captures). Other captures in order
of decreasing frequency were small rodents and squirrels, por-
cupines (Erethizon dorsatum), deer (Odocoileus spp.), black bears
(Ursus americanus), frogs, and livestock (2 cows, 1 sheep). Of the
199 feral or free-ranging dogs captured, all were alive, none were
deemed to be in need of veterinary care by our technicians, and

White et al. * Best Management Practices for Furbearer Trapping

39

95UB917 SUOLLLOD aAIERID 9|aedljdde ay) Aq pauienob ale sejoile YO ‘8sn Jo o Joj Aelg 17 8UIUO 431 UO (SUONIPUOD-PUe-SLLB)W0O" A8 | 1M Ale.q 1jpul uo//Sdny) SUONIPUOD pue sWie | 8yl 8es *[£202/S0/ET] Uo Akeiqiauljuo A8|1M ‘2G0T UOWAM/ZOOT OT/I0p/Wiod Ao im Azeiq Ul U@ 1P| iw//SAny Wou) pepeojumod ‘T ‘TZ0Z ‘SSYS8E6T



>

-]
o
y
1

a0 +

30 +

20 +

10 +

Animals with self-directed biting (%)

o + 3 ¢ 3 ot s i3
& § 8 § E ¢ B 2 E £ E E S8 EE T OES
¢ B ®8 2 I > ¥ S ¥ 5 2 5 8 - ®» 2 & 3
T &8 & & § = & 3 2 38 S 8 £ @ £
= ¢ =2 8 o a
B 30 T
E3
- 25 T
£
=
z
T 2 T
o
£
254
@
"
< *
=
S 10 1 }
@
]
E
c 5 4
<
) > T T T 1
Cage Foot-encapsulating Foothold Footsnare
Trap type
C -
16 +
g
= 14T
£
5 12 4
-]
Q
T 10 +
£
©
< 87
Q
a
< 6 T
k=
3
o 44
©
£
‘E 2T
<
0 T T T J
Standard Double Offset or laminated Padded

Foothold jaw type

Figure 29. Mean percentage of animals exhibiting self-directed biting by species

(A), trap type (B), and foothold jaw types (C) during best management practices

trap testing in the United States, 1997-2018. Error bars represent 95% confidence intervals.

no dog owners (when they could be located) requested any
veterinary care. Of the 292 feral or free-ranging cats captured,
2 (1%) were dead upon trap inspection. Although confirming
the owner of a captured cat was often impossible (we suspect a
majority were feral cats), none of the 290 that were alive upon
inspection were deemed in need of veterinary care by technicians
or any owners that could be located. Nearly all of the 17% of
non-furbearers that were dead upon trap inspection were birds,
rabbits, and squirrels, sometimes a result of predation while in
a trap.

DISCUSSION

Our research was not the first to evaluate traps with the goal of
improving animal welfare. For example, Robinson (1959)

described the efforts of the American Humane Association and
cooperators to conduct a professionally judged humane trap
contest. Fall (2002) summarized other modern efforts, particu-
larly those supported by the United States government, that
focused on evaluating and addressing concerns about animal
welfare, and much research and development has taken place
since our initial review of trap testing research conducted over
2 decades ago (IAFWA 1997). In most trap research, numerical
scores have typically been used to summarize injury incurred by a
trapped animal (Olsen et al. 1986, Linhart et al. 1988, Olsen
et al. 1988, Onderka et al. 1990, Phillips et al. 1992, Hubert
et al. 1996). Although Linhart and Linscombe (1987) re-
commended the establishment of a standardized numerical
system to rank trap-related injuries, the existence of several
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different and contradictory scoring systems has complicated
absolute comparisons across studies. We believe the ISO scoring
system provided a sound, objective, and repeatable approach that
others should use in future trap-testing studies. Our work pro-
vides the largest and most standardized trap-injury database in
the world for 19 species of mammals captured in a wide variety
of restraining traps, and as such should form a central basis for
any further consideration of animal welfare in restraining traps.

Demonstrating that trapping devices and methods can be ac-
ceptably humane, selective, and efficient is critical for ensuring
that traps remain viable tools for use by avocational trappers,
wildlife control operators, public health officials, and wildlife
managers and researchers (Novak 19872). Batcheller et al.
(2000) identified the adoption of BMPs as an essential com-
ponent of sustaining avocational trapping and the use of traps in
furbearer management and research. In 2015, 66% of trappers
who were aware of the BMPs used them when making trapping
decisions, but more than half of all trappers had no knowledge
of the BMPs (Responsive Management 2015). Lack of
knowledge about trapping BMPs, although a concern, does not
equate with lack of use of traps that in fact meet BMP criteria.
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Through a comparison of 2015 trap-use data in the United
States (Responsive Management 2015; AFWA, unpublished
data) with the list of BMP-compliant traps, we estimate that
roughly 75% of all target furbearers trapped in the United States
were (in 2015) taken in BMP-compliant traps, and an additional
10% were taken in traps not yet tested.

We continue to engage in a multifaceted outreach effort to
avocational trappers and wildlife professionals, including through
training workshops and online resources for wildlife agency staff
and trappers (AFWA 2017a4), presentations at wildlife con-
ferences, attendance at state and national trapping conventions to
discuss and distribute BMPs, writing articles in popular trapping
magazines, and development of an online BMP trap-search portal
(AFWA 2019). We also plan to continue periodic national sur-
veys to assess changes in trap use in the United States, and en-
courage all wildlife managers and agencies, educational and re-
search institutions, and those within the trapping community
(Krause 2007) to continue trap research efforts and improve or
expand trapping-related education and outreach.

For each trap we tested, we relied on multiple experienced
trappers, typically in multiple states, to capture animals. Our

Small Medium-small

Medium Medium-large Large

Body size class

Figure 31. Average capture efficiency (all traps pooled) by body-size classes (small: muskrats, ringtails; medium-small: swift and kit foxes, opossums, fishers, and
striped skunks; medium: Arctic, red, and gray foxes, raccoons, and nutria; medium-large: badgers, bobcats, lynx, and river otters; large: coyotes, wolves, and beavers)
during best management practices trap testing in the United States, 1997-2018. Error bars represent 95% confidence intervals.
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results, therefore, describe the performance of traps deployed
under variable biotic and abiotic conditions by experienced
trappers. To help ensure our results will be broadly applicable
predictors of trap performance, trapper education programs are
critical, especially for new trappers. In the United States, trapper
education programs were offered, as of 2015, in approximately
70% of states (AFWA 2016), though not all are mandatory. We
also developed a national trapper education program (AFWA
2018) that is available to anyone and incorporates key BMP
principles and findings. We encourage all states to implement
trapper education courses, incorporate key BMP findings in
those programs, and consider mentoring programs for beginning
trappers. We also recommend that all students and research

biologists involved in the live capture of furbearers receive
training and consult our data and online trapping BMPs
(AFWA 20174) before initiating fieldwork; soliciting advice
from experienced trappers is also highly encouraged.
Continuing innovation by trappers and trap manufacturers,
ongoing trapper education efforts, and collaborative research
between trappers and wildlife managers will lead to further
improvements in animal welfare and trap selectivity and efli-
ciency. Foot-encapsulating traps are but one recent example;
they were developed by avocational trappers, confirmed through
collaborative research to be efficient and highly selective for
raccoons (and Virginia opossums) and to have notably lower
injury scores than most traditional foothold traps, and now are
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the most commonly used traps for raccoons in the United States
(Responsive Management 2015).

We recognize there will be continuing debate about what
constitutes appropriate welfare thresholds for animals captured
in traps, but our use of an internationally accepted (ISO) injury
scoring system and both cumulative and maximum injury
thresholds provided a practical and appropriate way to assess and
discriminate traps, and should ultimately improve the welfare of
animals captured in restraining traps. We concluded 40% of the
trap-species combinations that we evaluated failed BMP stan-
dards. Our numeric thresholds were intended for use in devel-
opment of broad trapping BMPs, and we recognize there may
be situations (e.g., capture of animals in pressing human
health and safety situations, certain wildlife research projects)
where higher or lower standards (i.e., welfare thresholds or
trap-selection criteria) may be necessary or desired.

Although it may have been possible to collect additional in-
formation as an index of pain or distress (e.g., use of cameras to
document animal behavior in traps, collection of blood for
quantifying stress hormones), we did not for several reasons.
First, our primary focus was to collect data specifically on trap-
related injuries; injury severity scores have been shown to be
reliable predictors of mortality risk in humans (Baker et al. 1974,
Copes et al. 1988), and effects of injury on survival were a key
consideration in our criteria development. Second, pain

perception is a complex and subjective process (Katz and
Melzack 1999), but we felt that it was reasonable to assume that
injury scores would be positively, even if weakly, correlated with
pain and distress. Finally, we, and the ISO process (ISO 19994:
Annex A, Scope 1, paragraph 1.2), concluded that translating
observed behavior or hormone profiles into metrics with asso-
ciated welfare thresholds seemed an intractable approach. For
example, distinguishing stress associated directly with a specific
trap injury (i.e., our primary focus) is confounded by stress as-
sociated with the presence of humans at the site to dispatch or
release the animal, or possibly from agitation caused by other
animals visiting the site. Our collective experience on numerous
capture-related projects, along with published studies by others
(Kreeger et al. 1990, Marks et al. 2004), clearly shows that
although variable across individuals and species, captured ani-
mals often undergo a cycle of behavior from initial agitation
upon capture to comparative inactivity, and then agitation when
humans or other animals arrive at the site. Averaging or inter-
preting hormone metrics or behavior across the full time of
capture did not seem possible with our long-term and large-scale
effort. As with BMPs for any activity, they are intended to be
living documents that incorporate both scientific and practical
considerations. If future evidence suggests more appropriate
thresholds or alternative field-practical metrics, our BMPs can
be revised.
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Figure 34. Average capture efficiency by foothold jaw type for species pooled (A), by taxonomic group (B), and by body-size class (C), during best management
practices trap testing in the United States, 1997-2018. Error bars in top graph represent 95% confidence intervals. Connecting lines in B and C are used only to

facilitate comparison of patterns among groups.

In the BMP process, we did not opt to use confidence interval
overlap or other statistical testing to evaluate a trap against
the thresholds, or against other traps. We acknowledge that
we or others could do so, using, for example, bootstrapped
confidence intervals for the mean or median, but doing so has
2-sided effects. Specifically, an injury mean below the threshold
(i-e., passing BMP criteria) but with an upper confidence limit
extending above the threshold would fail, whereas an injury
mean above the threshold (i.e., failing BMP criteria) but with a
lower confidence interval extending below the threshold would
pass. A conservative approach might suggest doing only the
former, and our use of the mean for a threshold, on what is
often positively (right) skewed data, is effectively such a
conservative approach; in 87% of the 231 trap-species

combinations, the mean injury score for a trap was greater than
the median.

For several reasons, we do not view BMPs or our data as tools
for identifying only 1 best trap that should always be used for a
given species. Best management practices are designed to offer
users multiple approved options that meet minimum perfor-
mance thresholds, and are most likely to be accepted when they
offer this flexibility. Furthermore, there are often tradeofts when
selecting a trap, such as between welfare, efficiency, selectivity,
and practicality; the social acceptability of various tradeoffs will
be context-specific. For example, a more humane but slightly
less efficient trap may be the prudent choice on a wildlife re-
search project, but a less humane but more efficient trap may be
the prudent choice in situations involving time-sensitive
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protection of human property or health. If all other trap use
considerations (i.e., efficiency, selectivity, practicality, and user
safety) are essentially identical for multiple traps being con-
sidered in a given context, we certainly recommend trap users
deploy a BMP-compliant trap with lower injury scores.

We used daily trap checks to standardize testing because
1) they are required for live-restraining traps in approximately
70% of states (AFWA 2016), and 2) testing multiple protocols
was not feasible on this large-scale effort. It is reasonable to
assume that average time spent in a trap increases with trap-
check interval. It may also be tempting to assume that average
injury scores are positively correlated with the time spent in a
trap, but data are extremely limited. Based on observed restraint
behavior described above, injury occurrence might be most likely

in the first hours after capture, and again when humans ap-
proach to dispatch or release the animal (which would occur
regardless of trap-check interval), although it may not be ap-
propriate to assume animal movement is required to cause
trap-related injury. We are unaware of observations of restraint
behavior beyond a 24-hour period. Proulx et al. (1993) com-
pared raccoon injuries after 12 and 24 hours in 2 trap models,
and reported that the mean injury score was higher after
24 hours compared to 12 hours in 1 trap but lower in the other
trap; they did not conduct statistical tests, but neither likely
represented a significant difference. Furthermore, trap-check
interval does not equate with time spent in a trap; with a
48-hour trap check requirement, a captured animal could still
have been in a trap for only 6 hours prior to trap inspection. For
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example, in research unrelated to our BMP process, Proulx et al.
(1994) documented that even on 1 Arctic fox trapline where
traps were checked on average every 8 days, 28% of captured
foxes had no injury, including edema; presumably, the foxes
with no injury were captured later in the trap-check interval.
The relationship between trap-check intervals and average time
spent in a trap is likely temporally and spatially variable. Factors
such as animal density or home range size, trap density (Wilson
et al. 2011), and biotic (e.g., food availability; Jensen et al. 2012)
and abiotic (e.g., temperature; Martin et al. 2017) conditions
influence animal presence, activity, and vulnerability to capture
at a given location. It is highly unlikely that a trap set on the
landscape in one state or region has the same daily probability of
catching an individual of a given species as it does in another
state or region. Therefore, we caution against generalizations
regarding the effect that extended trap-check intervals have on
injury scores, especially when projecting across states in different
regions of the country. Conversely, we also stress that our trap
performance results are contingent on the daily trap-check in-
terval used in this study and should not be assumed to apply to
other intervals; additional research would be needed to test such
an assumption. Ultimately, the local situation (e.g., purpose for
trapping, weather conditions, land access, selectivity concerns,
animal density) and societal desires will influence the need for,
and practicality or feasibility of, daily trap checks.

A key focus of this publication is to present the species-specific
summaries of the systematic data we collected on trap injury
scores, efficiency, and selectivity. Our results have many po-
tential species-specific applications, in addition to their use in
developing BMPs. We previously summarized past species-
specific trap research (IAFWA 1997), and some additional trap
research (outside of our effort) has taken place since that time.
However, we refrain from detailed species-specific discussion or
comparison of our findings to past research because 1) our
species-specific figures and tables are self-explanatory, and 2) our
research used different (ISO-based) methodology for assessing
trap performance than most previous research. We focus our
remaining discussion on broad patterns in the totality of
our data.

Injury scores
We relied on experienced trappers for capturing animals, but we
tested most traps using multiple trappers in multiple states.
Undoubtedly, there was variation in their specific trap sets, baits,
lures, and environmental conditions. Yet for the 21 trap-species
combinations with sufficient sample sizes in >1 state, we rarely
(n=2) observed statistically significant (i.e., P<0.05) geo-
graphic differences in mean injury scores (Fig. 22). Our trap-
specific injury scores for each species should be reliable pre-
dictors of injury in a variety of situations, provided similar
methods are employed (i.e., ISO injury scoring, daily trap
checks). We do not know if the 2 significant differences we did
observe are meaningful or a result of sampling error, but the
collective results suggest that trap mechanical attributes are a
more important predictor of trap-related injuries than trap set
variation or varying environmental conditions.

Our results do suggest that taxonomic affiliation may correlate
with trap injury scores, presumably via anatomical or behavioral

traits. Noting that our data on felids are limited to 2 species, and
primarily bobcats, average injury scores for felids were sig-
nificantly lower in all trap types (Fig. 23). We postulate this to
be the case for 2 reasons: 1) felids may have evolved strong yet
flexible and shock-absorbing feet and forelimbs, useful for
jumping from elevated locations or pouncing on or grasping prey
(Meachen-Samuels and Van Valkenburgh 2009, Kitchener
et al. 2010, Cuff et al. 2016); and 2) our collective experience
suggests that felids are more passive or secretive during restraint,
perhaps associated with their stalking (not cursorial) tendencies
(Kitchener et al. 2010), which may further reduce potential for
lunging-related injury. These attributes make injuries less likely,
either directly from the trap or from struggling to escape
the trap.

Taxonomy may also be correlated with the tendency towards
self-directed biting when in a live-restraining trap. Although
self-directed biting was rare (<2%) for most species (Fig. 29), it
was comparatively high for skunks (39%) and raccoons (22%),
with 2 of the 3 species with the next highest values (i.e., otter,
6.8%; badger, 4.0%) potentially having a closer phylogenetic link
to skunks or raccoons. For example, many previous classification
efforts have concluded that skunks, otters, and badgers may be
in a clade separate from other mustelids (Bryant et al. 1993).
More recent phylogenetic work suggested that skunks may be
more related to raccoons (i.e., the 2 species in which we ob-
served the highest degree of self-directed biting) than they are to
mustelids (Sato et al. 2012). Although taxonomic debates may
continue, it does appear that phylogeny may be correlated with
this trap-response behavior. The underlying mechanisms are
unclear and likely multivariate, but as appears true for raccoons
(Kaufman 1982, Whiteside 2009), we suspect one potential
contributor may be that these species may have comparatively
reduced cushion and high innervation in their forefeet, useful
(depending on species) for digging, climbing, or detecting or
handling prey. This may increase negative sensory feedback and
produce a more aversive or aggressive response to capture in
foot-restraining devices. It remains unclear whether there is also
a purely psychological component to self-directed biting, per-
haps stemming from confinement in any trap, but our data
provide minimal support for this; in cage traps, no skunks and
only 1 raccoon exhibited this behavior. Data from Proulx et al.
(1993) also suggest that time spent in a trap may play only a
minor role in self-directed biting in raccoons; comparing a foot-
encapsulating and a padded-jaw foothold trap, they found no
evidence of self-directed biting in either trap after 12 hours and
evidence in only 1 animal (in the padded-jaw trap) after
24 hours. Foot-encapsulating traps substantially reduced (from
27% to 2%) self-directed biting in raccoons compared to other
foot-restraining trap types, but they are not currently effective
capture devices on striped skunks for which self-directed biting
was most common. Although we opted to describe these injuries
as self-directed biting, we note that it remains unknown whether
an animal is intentionally directing this behavior towards itself,
or towards the trap but with injury indirectly occurring to a
potentially desensitized foot (e.g., from reduced circulation).
Furthermore, we recorded self-directed biting as a binary event,
but its actual translation to injury can be variable; although we
detected a statistically significant positive correlation between
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incidence of self-directed biting and injury scores, the
correlation was not particularly strong (i.e., r<0.5).

Across species, mean injury scores generally exhibited an in-
verse correlation with body size (Fig. 24), despite trap size also
typically changing in accordance with animal body size (i.e.,
trappers typically use, and we evaluated, larger traps on larger
species). Although it remains possible that changes in trap jaw
spreads do not change proportionately with other relevant trap
metrics (e.g., clamping force), our finding suggests that smaller
species are, on average, more prone to trap injury, whether for
anatomical, physiological, or behavioral reasons. Biewener
(1982) found that the material strength (per unit area) of animal
bone does not vary with body size. However, Biewener (1989)
also found that the force-generating ability of muscle, after
normalizing for body weight, decreases in larger animals, sug-
gesting that smaller animals may be more capable of causing
injury to themselves from lunging or struggling while in a trap.
This might explain, for example, the poor performance of even a
very small padded-jaw foothold trap on swift foxes; injury scores
were affected by the prevalence of major skeletal muscle de-
generation (77% of animals) that occurred primarily to the
deltoid, soleus, and gastrocnemius muscles, likely a result of
lunging during restraint and not the trap per se. A potential
force-based predisposition to injury might be exacerbated by a
tendency, based on our observations, for some smaller species to
more vigorously or continuously attempt escape from restraint,
perhaps a result of their increased vulnerability to predation or
interspecific killing (Palomares and Caro 1999), or their higher
relative metabolic rates (White and Seymour 2003) that may
require proportionately more activity and food acquisition,
particularly for carnivores (Elgar and Harvey 1987). If correct,
this suggests that certain trap-related modifications (e.g.,
shorter, heavier, or shock-absorbing trap chaining systems) and
trap set locations (e.g., in more security cover) may play an
important role in reducing injuries in smaller species. However,
during our swift and kit fox testing, even a very small foothold
trap (number 1 coil-spring) equipped with padded jaws, a short
chain, and a shock spring still failed BMP injury thresholds; we
do not have comparative data (i.c., same trap with a longer chain
or without a shock spring) to confirm if the features of the trap
we tested did at least reduce injury. We recommend additional
species-specific testing to assess whether more shock-absorbent
springs or staking systems, or setting traps in or near more
concealment cover, might reduce injury levels in smaller species.

We did not attempt to isolate and compare the effects of some
trap sub-components, such as chain length and swiveling, on
injury. The only exception was a specific comparison we con-
ducted evaluating the influence of freedom of movement (i.e.,
chain length; 15 vs. 76 cm) on frequency of self-directed biting in
raccoons, and we detected no appreciable effect on this behavior.
For coyotes, past research (Linhart et al. 1981, 1988) has pro-
vided conflicting results on the effect of chain length on injury.
Long chains may increase lunging-related injury, but short chains
may cause agitation from more confined animal movement,
which Houben et al. (1993) hypothesized may lead to more
persistent attempts to escape or a more aggressive response to the
trap. They suggested that moderate length (45 cm) chains might

be preferred for coyotes, but more research is needed to assess the

effects of chain length on injury scores and we suspect optimal
lengths are dependent on other trap attributes (e.g., jaw type,
thickness) and species-specific behavior and morphology. The
length of chains attached to the vast majority of traps we tested
were <45cm, many <30cm (AFWA 20174). Houben et al.
(1993) also posited that appropriate trap swiveling is critical to
reduce torsion-related injury when restrained animals twist or roll,
a recommendation supported by our observations and conven-
tional wisdom amongst avocational trappers. All foot-restraining
traps we tested contained >2 swivel points, often >4, in the trap
chaining system, and we recommend this on most traps.

Across species, cage traps consistently produced the lowest
injury scores (Fig. 25), though not always appreciably better
than the foot-restraining trap with the lowest injury score (i.e.,
for Arctic and gray foxes). Most animals experienced some in-
jury in cage traps, often tooth damage. We have not yet eval-
uated a cage trap on river otters, and Shirley et al. (1983) were
unable to capture otters in a double-door cage trap. Blundell
et al. (1999) compared Hancock cage traps (clam-shell design)
to number 11 double-longspring traps with double jaws for
otters and found no differences between trap models in injuries
to appendages, but Hancock cage traps resulted in more serious
tooth injuries; they recommended the number 11 double-
longspring with double jaws to minimize the potentially more
influential tooth injuries to captured river otters.

We also have yet to evaluate cage traps for badgers, Canada
lynx, American marten, nutria, American mink, red foxes,
coyotes, and wolves because of efficiency concerns or their in-
frequent use by avocational or nuisance control trappers. Based
on their common use by researchers on American martens and
Canada lynx, we presume injury scores and efficiency are gen-
erally acceptable for these species, though formal ISO-based
testing is needed to confirm whether they pass BMP thresholds.
In multi-trap comparisons of injuries, both Mowat et al. (1994)
and Kolbe et al. (2003) found no or minimal injuries to lynx
in cage traps. Cage traps have also been used for nutria
(Robicheaux and Linscombe 1978, Baker and Clarke 1988), and
the low injury scores we observed with cage traps for beavers
(also see Koenen et al. 2005) and muskrats suggest similar low-
injury potential on nutria. Although cage traps might also
produce few injuries in larger canids, we did not conduct any
such testing and have notable concerns with respect to efliciency
on these species (see efficiency discussion below). Furthermore,
where BMP-approved alternatives to cage traps exist, as is the
case for many furbearing species, other restraining trap types
may be preferable in many situations because of reduced costs
and fewer practical constraints (e.g., reduced size and weight).
However, for some species where testing of foothold traps as
restraining devices has been absent or limited (e.g., fishers,
martens, minks, ringtails, weasels) or not promising (e.g.,
muskrats, skunks, swift and kit foxes), cage traps may be the
preferred method for live restraint at this time, and may remain
so for some smaller species. Killing traps are also highly effective
for many of these species, many such devices meet BMP stan-
dards, and avocational trappers usually prefer them for many of
these species (Responsive Management 2015).

A consistent conclusion from previous raccoon and striped
skunk trap research has been that most serious injuries observed

White et al. * Best Management Practices for Furbearer Trapping

47

95UB917 SUOLLLOD aAIERID 9|aedljdde ay) Aq pauienob ale sejoile YO ‘8sn Jo o Joj Aelg 17 8UIUO 431 UO (SUONIPUOD-PUe-SLLB)W0O" A8 | 1M Ale.q 1jpul uo//Sdny) SUONIPUOD pue sWie | 8yl 8es *[£202/S0/ET] Uo Akeiqiauljuo A8|1M ‘2G0T UOWAM/ZOOT OT/I0p/Wiod Ao im Azeiq Ul U@ 1P| iw//SAny Wou) pepeojumod ‘T ‘TZ0Z ‘SSYS8E6T



were due to self-directed biting (Berchielli and Tullar 1980,
Novak 1981, Nettles et al. 1990, Proulx et al. 1993, Hubert
et al. 1996). Furthermore, many have concluded that padded-
jaw foothold traps are not likely to appreciably reduce injury
scores for these species (Tullar 1984, Olsen et al. 1988, Nettles
et al. 1990, Hubert et al. 1991, Kern et al. 1994, Kamler
et al. 2000). They may also have lower efficiency for raccoons
(Linscombe and Wright 1988, Hubert et al. 1991, this study;
but see Saunders et al. [1988] and Heydon et al. [1993] for
contradicting results). We found, as others (Proulx et al. 1993,
Hubert et al. 1996) have, that foot-encapsulating traps, highly
selective for raccoons and Virginia opossums, were very effective
at reducing injuries in raccoons associated with self-directed
biting, and BMP welfare criteria were met for 6 of the 9 models
we tested. Similar to cage traps, however, tooth damage was
common and future design improvements to reduce edges on
foot-encapsulating traps may address this particular injury. Foot-
encapsulating traps are now the most commonly used capture
device by avocational trappers in the United States when targeting
raccoons, and second-most common (after cage traps) when
targeting Virginia opossums (Responsive Management 2015).

A power-activated footsnare passed BMP standards for bob-
cats, Canada lynx, coyotes, gray foxes, raccoons, and red foxes,
but failed injury thresholds for Virginia opossums; injury results
were also poor for striped skunks, but sample size was below
that required for BMP assessment. Past research, primarily on
canids, has produced variable conclusions regarding footsnare
injury levels in comparison to other trap types, perhaps owing to
different footsnare models tested (Berchielli and Tullar 1980,
Onderka et al. 1990, Shivek et al. 2000). We have not evaluated
footsnares on Arctic foxes or badgers, 2 species for which
footsnares may have potential value. We are not at liberty to
publish the numeric results, but a larger footsnare has passed
United States BMP standards for gray wolves based on testing
conducted by Canada. For species on which the footsnare passed
BMP standards, injury scores were typically similar to foothold
traps that also passed BMP standards.

There has been much discussion and research on the effect of
foothold jaw types on injury. Pooling species, our data indicate
that compared to standard-jaw traps, double-jaw models, which
we tested on gray foxes, muskrats, river otters, raccoons, nutria,
striped skunks, and Virginia opossums, do not generally reduce
injury scores (Fig. 26). This may be due to the lower jaw on
these traps often being inset from the main jaw, which may not
contact the foot. Because pressure is proportional to force (i.e.,
dependent on surface area), a second inset jaw may not effec-
tively reduce pressure and compression-related injury potential;
single but wider-faced jaws do often appear to reduce injury
(Kern et al. 1994, Phillips et al. 1996, Hubert et al. 1997). We
did find that double-jaw traps, on average, reduce the incidence
of self-directed biting in raccoons. However, unlike fully en-
closed foot-encapsulating devices, some double-jaw foothold
traps may not provide a sufficient barrier against self-directed
biting, possibly a result of their secondary jaws being in-
adequately spaced. We also found that padded and offset or
laminated jaws, both tested on most medium and large species,
do, on average, reduce injury scores compared to standard jaws.
These effects generally held across the taxonomic and body-size

groupings we examined. However, the advantages of modified-
jaw foothold traps were more evident for some species.
American badgers and bobcats, for example, had BMP-
compliant animal welfare scores for a wide range of foothold jaw
types, whereas only padded-jaw foothold traps currently meet
standards for fishers and nutria.

Padded-jaw traps have been studied on a wide array of species,
including badgers (Goodrich 1991, Kern et al. 1994), bobcats
(Olsen et al. 1988, Earle et al. 1996, Kamler et al. 2000), coyotes
(Linhart et al. 1988, Olsen et al. 1988, Onderka et al. 1990,
Phillips et al. 1992, Phillips and Mullis 1996), gray foxes (Olsen
et al. 1988), muskrats (McConnell et al. 1985), Virginia opos-
sums (Nettles et al. 1990), raccoons (Tullar 1984, Olsen
et al. 1988, Nettles et al. 1990, Hubert et al. 1991, 1996; Kern
et al. 1994), red foxes (Olsen et al. 1988, Kreeger et al. 1990,
Onderka et al. 1990, Kern et al. 1994, Kamler et al. 2000), river
otters (Serfass et al. 1996), striped skunks (Nettles et al. 1990),
and wolves (Frame and Meier 2007, Turnbull et al. 2013).
Many, but not all, of these studies have reported fewer injuries
in padded-jaw traps. In our study, offset or laminated jaws
performed as well as padded jaws for many species. In at least
3 previous red fox or coyote studies (Kern et al. 1994, Phillips
et al. 1996, Hubert et al. 1997), use of foothold traps with
laminated jaws resulted in fewer injuries than standard-jaw
foothold traps, and Houben et al. (1993) found no difference in
mean injury scores for coyotes captured in a padded-jaw versus
laminated offset-jaw number 3 coil-spring. Laminated- or offset-
jaw models may be preferable to avocational trappers because
they are easier to prepare and require less maintenance than
padded-jaw traps (i.e., no periodic replacement of worn pads).
Furthermore, there were indications that padded-jaw traps,
averaged across all trap sizes tested, performed worse than many
non-padded traps for striped skunks and raccoons. We speculate
this may be due to the soft flexible pads either being targeted for
biting, or potentially numbing the foot (i.e., reduced circulation);
either may result in biting injury on the foot. Reduced circulation
may also explain the increased risk with padded-jaw traps of lynx
toes freezing in cold temperatures (Kolbe et al. 2003). None-
theless, even where injury in offset or laminated traps may be
similar or slightly less for a species, padded-jaw models may be
preferable when simultaneously trapping multiple species, one for
which padded jaws clearly performed better.

Not surprisingly (because larger traps are typically used on
larger species), we did not find a positive correlation between
toothold trap size and injury scores when pooling all species
(Fig. 27). We did detect positive correlations between foothold
trap size and injury scores within some species or groups
(Fig. 28), but there were no consistent patterns across species or
jaw types; broad generalizations about increased injury resulting
from larger traps are not appropriate. This may be a result of
variations in species-specific morphology or trap-response be-
havior, or because trap size may be a poor correlate of other
underlying trap attributes (e.g., velocity and clamping force) that
affect injury levels. Stronger velocity or clamping force has the
potential to increase impact- or compression-related injury but
also the potential to reduce lacerations or bone abrasion by
preventing the foot from moving side-to-side across the trap
jaws. Data from Houben et al. (1993) and Gruver et al. (1996)
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indicate that number 3 padded-jaw traps with 4 coil-springs (i.e.,
greater clamping force) resulted in fewer injuries to coyotes than
the same model with the original 2 coil-springs, and Kuehn et al.
(1986) detected fewer wolf injuries in traps with offset jaws and
rounded teeth, which may prevent side-to-side foot movement.
Additional research is needed to determine optimal species-
specific trap velocities and clamping forces, which we believe are
those that are minimally sufficient to capture and hold an animal
and prevent the foot from easily sliding between the trap jaws;
levels below this may cause lacerations or bone abrasions from
foot movement or not yield acceptable trap efliciency, and levels
above this may increase risk of impact or compression injury.
Optimal velocity and clamping force may also vary with foot-
hold jaw design, specifically jaw thickness (i.e., force displacing
area) and jaw shape (e.g., square vs. round edges) or hardness
(e.g., pads vs. no pads).

Trap size (jaw spread) may also play an independent role in
injury levels through its influence on foot strike location.
However, foot strike location is a complex function of factors
including body stance (i.e., plantigrade vs. digitigrade), foot size
in relation to jaw spread, trap pan tension in relation to body
weight, and speed of reflexive response to a trap being sprung.
We are unaware of published data on which to base re-
commendations, but our experience along with conventional
wisdom among trappers with whom we have worked, is that
optimal strike locations are those across the middle portion of
the foot and over or in contact with the foot pad, not those near
or above the ankle or that only restrain the animal by a subset of
toes. Trap pan-tension devices (or adjustments) are important
components that can play a role in controlling strike locations
for a given trap size and species, but more research is needed to
assess the consistency of this approach.

Although foothold-style traps are often practical and efficient
tools, injury data for muskrats, striped skunks, and swift or kit
foxes, or lack thereof for weasels, minks, wolverines, and martens,
currently precludes inclusion of any such devices in BMPs for use
in live-restraining situations. For muskrats, martens, and weasels,
avocational trappers almost exclusively use lethal traps and sets
(Responsive Management 2015), and several such traps or trap-
ping systems meet BMP criteria for these species (AFWA 20174).
The BMP-compliant cage or killing-style traps are also the most
commonly used devices used by avocational trappers targeting
striped skunks (Responsive Management 2015). Our ongoing
testing of the use of cable restraints to live restrain furbearers
suggests low injury scores for several species (e.g., beavers, red
foxes, coyotes; also see Gese et al. 2019 for wolves) and may be
another viable live-restraining trap for species such as gray, kit, and
swift foxes, striped skunks, bobcats, and raccoons.

Efficiency

As defined and measured in our study, capture efficiency
(capture rate according to ISO [19994]) can be influenced by
trap-specific mechanical attributes, local abiotic conditions, and
trapper experience and deployment methods (Pawlina and
Proulx 1999, Ruette et al. 2003). This likely explains the largely
consistent (across taxonomic and body-size groupings) decrease
in efficiency we observed from cage traps to footholds to
footsnares (Fig. 32). Cage traps have simpler mechanical

attributes, are less influenced by abiotic conditions (i.e., not
buried in the ground like foothold traps and footsnares), and
require less user skill or experience to set them. However, cage
trap design can vary and influence efficiency. Lacki et al. (1990)
evaluated efficiency (captures/trap night) of 2 models of cage
traps on muskrats and concluded that cage traps with spring-
loaded doors were more efficient than those with gravity-
operated doors. Mowat et al. (1994) observed low lynx efficiency
in a commercial cage trap and recommended against their use
for practical or logistical reasons; Kolbe et al. (2003) had much
higher lynx capture efficiency in a custom-made cage trap.

These typical factors likely to influence efficiency may also
explain why footsnares had the lowest average efficiency;
footsnares have numerous mechanical components, are usually
concealed in dirt and are influenced by abiotic conditions, and
few trappers have extensive experience with them (Responsive
Management 2015). Previous research has also found com-
paratively low efficiency in footsnares (Berchielli and
Tullar 1980, Novak 1981, Skinner and Todd 1990). Compared
to cage traps and footsnares, foothold traps we tested had in-
termediate efficiency; they have an intermediate number of
mechanical components, are more influenced by abiotic condi-
tions than cage traps, and generally require less skill to set than
footsnares and trappers are more experienced with them.
Despite the variability we observed in capture efficiency, it was
high (¥ = 86%) for most trap types, few devices failed our BMP
efficiency criterion, and we did not observe differences across
animal body-size classes when pooling trap types.

We did observe a 12 percentage point reduction (88% to 76%)
in mean capture efliciency for traps deployed exclusively in
aquatic compared to terrestrial sets. However, much of this is
attributable to lower efficiency with foothold traps set for live
restraining river otters. We believe this is a result of the in-
creased speed of movement and sliding tendencies that river
otters exhibit near typical otter trap set locations (i.e., entering
and exiting the water), resulting in more sprung traps without a
capture. Furthermore, foothold traps we tested on otters, all of
which passed BMP welfare criteria, were smaller models that
have commonly been used by biologists for research and re-
introductions (Shirley et al. 1983, Serfass et al. 1996, Blundell
et al. 1999); avocational trappers primarily use killing traps or
sets (Responsive Management 2015).

Traps may change in design over time in response to efficiency
concerns from trappers, leading to temporally variable results.
For example, the Victor (now, Oneida Victor) Soft Catch™
coil-spring trap went through multiple generations of im-
provements to address concerns related to poor efficiency and
durability (Linhart et al. 1986, Linscombe and Wright 1988,
Linhart and Dasch 1992, Phillips and Mullis 1996, Tuovila
et al. 1996, Earle et al. 2003). Training to properly set and use
this particular trap may improve its efficacy (Linhart and
Dasch 1992), including use of more pan tension, ensuring the
trap dog (Fig. 2) does not cause the rubber pad to roll on to
itself, and elevating the free trap jaw slightly. Using experienced
trappers and current trap models, foothold jaw type had no
consistent influence on capture efficiency in our study (Fig. 34).

An alternative efliciency metric often used for trap compar-
isons is captures per trap night (CPTN). Unlike the efficiency

White et al. * Best Management Practices for Furbearer Trapping

49

95UB917 SUOLLLOD aAIERID 9|aedljdde ay) Aq pauienob ale sejoile YO ‘8sn Jo o Joj Aelg 17 8UIUO 431 UO (SUONIPUOD-PUe-SLLB)W0O" A8 | 1M Ale.q 1jpul uo//Sdny) SUONIPUOD pue sWie | 8yl 8es *[£202/S0/ET] Uo Akeiqiauljuo A8|1M ‘2G0T UOWAM/ZOOT OT/I0p/Wiod Ao im Azeiq Ul U@ 1P| iw//SAny Wou) pepeojumod ‘T ‘TZ0Z ‘SSYS8E6T



metric we used, CPTN is heavily influenced by population
density of the focal species. Because our interest was in isolating
performance of the trap itself, we did not use CPTN. It is
nevertheless relevant and highlights a limitation of our efficiency
metric; a trap with high capture efficiency (as we calculated) may
still have few CPTN if animals completely avoid engaging with
the trap, and for some species this seems more likely to be the
case with cage traps. For example, Robicheaux and Linscombe
(1978) found that double-door wire-mesh cage traps had the
fewest CPTN of all traps they evaluated on nutria and raccoons,
and Austin et al. (2004) had fewer raccoon captures in cage traps
compared to a foot-encapsulating trap. Furthermore, even if
cage traps might meet the BMP efficiency standard (i.e., capture
rate given they spring the trap) for medium-and large-sized
canids, we are skeptical we could capture enough animals on
typical avocational traplines to conduct injury assessments be-
cause of their tendency towards complete avoidance of cage traps
(i.e., CPTN is likely to be extremely low). Cage traps may be
useful for capturing coyotes in urban areas where they are ha-
bituated to human structures and activities (Way et al. 2002),
but these restraining devices produce few captures in rural areas
(Shivik et al. 2005). We did not capture any coyotes in cage
traps during our research, including in bobcat-sized cage traps
deployed in areas where coyotes were present. Similarly, very
low catch success has been reported for cage traps set for red
foxes (Munoz-Igualada et al. 2008; T. L. Hiller, Wildlife
Ecology Institute, unpublished data), and we captured only
1 red fox in a cage trap during our research even though they
were present in all areas. Accordingly, we urge caution in as-
suming that the efficiency metric we used, especially when
computed for cage traps, will be equally meaningful in all
situations or for all species.

Selectivity
Reducing accidental capture of non-target species, be they do-
mestic, threatened, endangered, or otherwise protected species,
or other non-furbearing game species, is important to avoca-
tional trappers, researchers, and the public alike. Many trap or
trap-setting selectivity improvements, including for body-
gripping kill traps (AFWA 20172) and snares or cable restraints
(AFWA 2009), have been developed and incorporated into
trapper education. For foothold, foot-encapsulating, footsnare,
and cage traps, common options for affecting selectivity include
pan tension controls (Turkowski et al. 1984, Phillips and
Gruver 1996), proper selection of trap (or jaw-offset) size to
capture or avoid a specific species, and education on more se-
lective set locations and bait or lure choices. We recommend pan
tension devices or adjustments be incorporated into medium and
large foothold traps as an effective way (Turkowski et al. 1984)
to minimize capture of smaller animals, especially when the
smaller animals present are not legally harvestable or the trap has
not met BMP standards for that species. We also encourage
targeted research to ascertain optimal species-specific pan
tension for maximizing both efficiency and selectivity.
Avocational trappers commonly set traps targeting multiple
legal furbearing species, and some are typically caught only while
pursuing other species (e.g., few trappers target striped skunks or
Virginia opossums); our research was designed to mimic these

realities. In addition, to increase project efficiency we opted to
collect and necropsy all legal furbearing animals captured on a
project, especially in the early years of our research. Our se-
lectivity metric is therefore trap-specific, not species-specific,
and represents the proportion of total captures that were legal
furbearers across all testing projects where a given trap model
was used. Similar to efliciency, furbearer selectivity for a given
trap will vary temporally and spatially, in this case related to
factors such as species diversity (furbearers and non-furbearers),
relative abundance, and user-controlled variables (e.g., set type,
set location, bait and lure choices). However, given the wide
geographical area over which we tested most traps, with multiple
trappers using varied methods, those contemplating multiple
trap choice options can expect furbearer selectivity results to fall
within our observed trap-specific confidence intervals, provided
those deploying the traps are reasonably experienced and trap-
ping in rural or semi-rural landscapes where our data were
derived (i.e., avocational traplines).

Although other studies have reported comparatively low
species-specific selectivity in cage traps (Way et al. 2002, Shivik
et al. 2005, Murioz-Igualada et al. 2008), in our study they were
nearly identical to foothold traps in furbearer (not species-
specific) selectivity (94%). This is perhaps unsurprising given
that the majority of non-furbearer species captured were feral or
free-ranging cats, lagomorphs, birds, and squirrels, all of which
are of the size capable, depending on pan-tension controls, of
being captured in both cage and foothold traps. Only for
medium- to large-sized dogs would captures in commonly used
cage traps be less likely than in foothold traps. Foothold trap
size also did not have a notable influence on furbearer selectivity
(Fig. 35). With the exception of the smallest model of foothold
trap we tested (i.e., number 1 or 11, which represented only 15%
of the models tested), most devices we examined were of a size
capable (depending on pan-tension controls) of restraining the
most common non-furbearers captured in our study. We also
did not find any notable difference in furbearer selectivity for
trap models deployed only on land versus those set in water, or
both land and water, and average furbearer selectivity was >93%
in all 3 groupings. The most common non-furbearer species
captured (i.e., cats, lagomorphs, dogs, birds, squirrels) were si-
milar across these set location groupings. We believe this is
because most live-restraining traps set in aquatic areas (i.e., for
muskrat, nutria, river otter, beaver, mink, and raccoon) are
usually set at the land-water interface in very shallow water,
areas that terrestrial non-furbearer species will still investigate,
and areas that can temporarily be exposed because of drops in
water level. Although the species of non-furbearers captured
were similar, birds represented a greater proportion of non-
furbearer captures in aquatic sets compared to the overall dataset
(22% vs. 13%). Risk of waterbird captures in aquatic trap sets is
greater in spring (Bailey 1976, Gross et al. 2017), particularly
during spring muskrat trapping, than in fall-winter when most
trapping on our project occurred. Nevertheless, bird exclusion
devices have been shown to be effective in certain sets during
both spring and fall muskrat trapping (Gross et al. 2017).

Although high selectivity is desirable for any trap type, it can
be comparatively less important in live-restraining traps because
of the ability to release animals. We observed mortality
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associated with what we deemed to be capture-related stress or
injury in 4 furbearer species (i.e., beavers, muskrats, raccoons,
and gray foxes), representing 0.5% of the 8,566 furbearers we
collected for necropsy from 1997-2018. There were 6 additional
furbearer deaths (1 bobcat, 1 opossum, and 4 minks) deemed to
be from trap-related stress or injury not included because sample
size for the trap-species combination in those cases was below
that we used for data reporting here (i.e., 8). We acknowledge
that death through other mechanisms can occur while an animal
is in a trap, such as being shot by humans or attacked by other
animals, but this was uncommon during our study and is largely
unpreventable. Although we did not pathologically confirm
deaths due to hypothermia, observations from our research
suggest that it (or accidental drowning) did occur, particularly
for raccoons and muskrats captured in traps set in or near water;
Nettles et al. (1990) also reported a high percentage of
hypothermia-related deaths for raccoons captured in water sets.
Particularly during colder times of the year, we urge caution in
deploying traps intended for live restraint in areas where
animals, especially terrestrial species, can enter water.

Approximately 1.8% of total captures during our 21-year study
resulted in mortality of a non-furbearer. We did not patholo-
gically confirm cause of death in these cases, but some were
clearly a result of predation and others were likely a result of
capture-related stress or injury. Nearly all non-furbearer mor-
talities were birds, rabbits, and squirrels; 2 feral or free-ranging
cats died and no dogs died or were severely injured as a result of
capture in live-restraining traps we tested. Combining furbearers
and non-furbearers, most capture-related mortalities involved
smaller species, and largely herbivores or omnivores. Others
have noted that severe capture myopathy appears rare in carni-
vores (Hartup et al. 1999, McCarthy et al. 2013). Capture-
related mortality could occur from injury (e.g., shock) or a result
of stress or exertional myopathy. Breed et al. (2019) described
capture myopathy as a pathophysiological manifestation of in-
herent biological stress defenses of an animal failing. Our hy-
pothesis to explain higher trap injury scores in smaller species
seems relevant here as well; smaller animals, perhaps especially
those more vulnerable to predation, likely exhibit more exer-
tional resistance to restraint, are at more risk of lunging-related
injury, and may incur more stress from an inability to escape, all
increasing risk of mortality.

In our study, furbearer selectivity was high for all trap types we
evaluated, being lowest for footsnares (88%) and highest for
foot-encapsulating traps (99%; Fig. 35). In addition, mortality or
significant injury was very rare for domestic species, and the
most potential for mortality or injury was with smaller non-
turbearers. Nonetheless, selectivity is a critical consideration in
trap selection and should be emphasized in educational pro-
grams for avocational, nuisance control, and research trappers
alike. In most applications, but more so when using foot-
restraining compared to cage traps, we recommend trap users
give equal consideration to animal welfare and selectivity when
selecting a trap. Trap users should consider expected injury level
or mortality risk to the species they are targeting and those they
may potentially capture in that specific location, selecting trap
types, sizes, and features (e.g., jaw type, pan tension controls)
least likely to cause injury or mortality to that full suite of

species. Our data, along with the online trapping BMPs
(AFWA 20174) and a BMP trap-search tool (AFWA 2019) we
created, can assist with the decision process, and we encourage
consultation with experienced trappers regarding tools and
methods that can improve selectivity given the suite of species
present in the local area where traps are to be deployed.

Virgés et al. (2016) argued that the current ISO measure to
quantify selectivity fails to consider the relative abundance of
focal and incidental species, and therefore the result is simply
proportional capture data. Although they outlined their con-
cerns about the current ISO measure of selectivity, and the
potential consequences to endangered species conservation, they
also acknowledged the significant effort necessary to address
their concerns. During 2 decades of testing across the United
States in our study, we did not capture any individuals of fed-
erally threatened or endangered species, though we acknowledge
such capture does occasionally occur. Our data show that in
most potential scenarios, animals captured in restraining traps
can be released alive with minimal or no injury. Furthermore, we
are unaware of any modern examples where regulated trapping
(or accidental take) has been determined to be the cause of
species endangerment in the United States, or a substantial
future threat. Conversely, traps have regularly been used in
modern times for the restoration of species, protection of en-
dangered species, and for many other conservation or societal
benefits.

Trapping in its many forms offers clear benefits to individuals,
society, and wildlife conservation, but societal concerns remain
that can and should be addressed through ongoing research and
education. As new data become available through ongoing re-
search, we will periodically update information reported herein
and make it available online at the AFWA website.

MANAGEMENT IMPLICATIONS

Our research to develop BMPs for trapping has been the most
extensive and intensive mammalian capture evaluation effort
ever undertaken. The results have management implications to
wildlife and land management agencies, research institutions,
avocational trappers, nuisance control businesses, trap manu-
facturers, and the general public. Best management practices are
based on quantitative measures of animal welfare, capture effi-
ciency, and selectivity, and consideration of trap practicality and
user safety. We recommend all metrics be considered when
making trap-selection decisions. Focus on only 1 metric can lead
to unintended negative consequences such as poor animal wel-
fare, ineffective response to threats to human property and
safety, impractical trapping regulations, or wasted resources
during wildlife research projects.

We intended BMPs to be implemented through a voluntary
and educational approach and have simultaneously engaged in a
multifaceted effort to facilitate this, including through extensive
outreach and training to state wildlife agency staft, presentations
at wildlife conferences, attendance at state and national trapping
conventions to discuss and distribute BMPs, writing articles in
popular trapping magazines, conducting national surveys on trap
use in the United States, and developing a national trapper
education program that incorporates key BMP principles and
findings and is available to anyone. We recommend that wildlife
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management agencies and educational and research institutions,
collaboratively with trap manufacturers and trapping organiza-
tions, vigorously continue this effort. The benefits include
advancing our understanding of trap performance through re-
search, developing trap innovations and trapper education
programs that improve animal welfare and trap efficiency and
selectivity, and increasing societal awareness of modern trap
performance and the benefits of trapping.

Some regulatory agencies may consider use of our results to
prohibit traps that do not meet BMP standards, but attempting
to do so may result in numerous practical or regulatory chal-
lenges that must be carefully considered. Agencies must consider
the reality that nearly all traps are BMP-compliant for at least
1 species, appropriate responses when a trap set for 1 species for
which it meets BMP standards catches another legally har-
vestable species for which it does not, potential use of trap brand
names in regulations, and how to determine when an untested
trap is similar to one that has been tested. Conversely, regulatory
agencies may use our findings to support decisions that allow the
use of currently prohibited devices, such as has occurred in re-
cent years with cable restraints in numerous states. Because state
and tribal authorities are the primary management agencies that
regulate capture or harvest of non-migratory wildlife, we assume
the approach to BMP implementation will vary, but regardless
of the approach, we strongly recommend that they encourage
their use by all those directly or indirectly involved in the capture
of furbearing mammals.

The live capture of furbearing animals remains an important
component of wildlife research in the United States. For re-
search projects that use live capture and require approval
through an internal or external animal care and use committee,
we encourage use of our findings to make science-based deci-
sions during the development and implementation of research
protocols, and where data are lacking, we recommend use of
expert opinion. Restraining devices, including foothold traps,
can be efficient and selective tools that produce minimal injury
or risk of death when used by those with proper training and
experience, whether for research, animal damage management,
or avocational harvest.

The large scope of our research (i.e., nationwide testing of
multiple trap types for development of trapping BMPs on
19 species) allowed us to detect consistent patterns and differ-
ences across species in the influence of trap attributes on several
performance metrics. We recommend judicious use of general-
izations about trap performance and that our species-specific
results and online BMPs always be examined before selecting a
trap. When seeking ways to improve trap performance, or in
situations where performance data are lacking for a trap of po-
tential interest, we offer the following general observations and
recommendations based on our collective results and experience.
First, selecting or modifying traps (or choosing where to set
them) to reduce injury potential must closely consider the tax-
onomy, natural habitat and behavior, size, morphology, and
physiology of the species of interest; response to restraint and
the associated potential for different types of injury should in-
form proper trap selection, design, and modification. Second,
when using foot-restraining traps for live capture, certain me-
chanical attributes are likely to lower injury risk under most

circumstances, including 1) padded or wider-faced jaws
(depending on species); 2) velocity and clamping forces that
produce minimally acceptable trap efficiency, but no more than
necessary to prevent the restrained foot from sliding between the
jaws; 3) jaw spreads and pan tension controls that are most likely
to result in a strike location near the center of the foot and across
the pad; 4) a sufficient number of swivels in the chaining system
to reduce potential for torsion-related injury; and 5) chain lengths
and features (e.g., weight, shock absorbers) that give animals
some freedom of movement, but not enough to increase the risk
of serious lunging-related injury. Third, selection or design of
traps should in most circumstances give equal consideration to the
focal and other species that could be captured, particularly smaller
species, which our data indicate are more vulnerable to injury even
in smaller traps. Selectivity metrics cannot be interpreted in iso-
lation and must be considered in the context of potential injury to
any animal that may be captured, and selectivity-improving tools
(e.g., pan tension devices or controls) and trap-setting methods
(e.g., trap location, baits and lures) are a critical component of
trap use and trapper education. Finally, where practical and cost-
effective, cage traps are viable live-capture methods that typically
produce few injuries, but designs with lower potential for tooth
damage should be used or developed (e.g., solid-walled vs. wire
mesh traps, appropriate wire mesh opening sizes, fewer internal
mechanical components to bite).

Many currently used traps either meet BMP criteria or could
easily be modified to do so; trap manufacturers and supply com-
panies already provide components (e.g., jaw-lamination kits, add-
on jaw pads) to modify restraining traps in ways consistent with
specifications of BMP-approved traps. Manufacturers and inventors
can use our results to improve designs that had poor performance to
ensure they meet all BMP criteria. To further elucidate important
relationships between trap mechanics and performance, future
modeling or controlled research should examine the effects of
specific quantitative measures that may more directly correlate with
performance (e.g., velocity, clamping force, jaw thickness, jaw
spread, pan tension, chain length, number of swivels).

The need for trapping BMPs was borne out of both national
and international concerns related largely to animal welfare and
selectivity. Our data and trapping BMPs are critical mechanisms
by which to move those discussions forward in a more objective
manner, and to help ensure that a variety of traps remain viable
tools in wildlife research, wildlife conservation, wildlife damage
management, and sustainable harvest of these species. As with
other commodities and services, responding to societal or
market-based concerns related to capture of wildlife is necessary
for long-term viability.
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Pages 24-32 in R. Burns and K. Robinson, compilers. Proceedings of the 2006 SUPPORTING INFORMATION

Northeastern Recreation Research Symposium. General Technical Report
NRS-P-14. U.S. Department of Agriculture, Forest Service, Northern ~Additional supporting information may be found online in the

Research Station, Newtown Square, Pennsylvania, USA.

Supporting Information section at the end of the article.

APPENDIX A. TRAP CODES AND MODELS

Table Al. Trap codes and models used to capture furbearing species in restraining traps in the United States during the best

management practices for trapping program, 1997-2018. Brand names are used because manufacturers do not use standardized

trap-size designations for individual trap models.

Trap code Trap brand and model
B2P Bridger” No. 2 coil-spring trap with padded jaws
BEL Belisle” No. 6 power-activated foot-snare
BTH Breathe Easy® cage-trap
Cage 105.5 Tomahawk™ wire-mesh cage-trap (60.9-cm long, 17.8-cm wide, 17.8-cm high)
Cage 108 Tomahawk wire-mesh cage-trap (81.3-cm long, 25.4-cm wide, 32.4-cm high)
Cage 109.5 Tomahawk wire-mesh cage-trap (106.7-cm long, 38.1-cm wide, 50.8-cm high)
Cage 207 Tomahawk wire-mesh cage-trap (81.3-cm long, 25.4-cm wide, 30.5-cm high)
HAN Hancock® cage-trap
cC Coon Cuffs’ foot encapsulating trap
CCcC High Country® Circle C Coyote Cuff No. 3 coil-spring with offset wide face jaws
CD Coon Daggerh foot-encapsulating trap
DpP Duke' DP foot-encapsulating trap
DUF Duffer’ foot-encapsulating trap
EGG Egg® foot-encapsulating trap
HE Black Hole' trigger assembly added to the 15C
JAKE J. C. Conner™ Jake coil-spring trap with padded jaws
KB5.5 KB" Compound 5.5 foothold trap with outside-laminated offset jaws
LPC4G Livestock Protection Company® No. 4 double longspring trap with offset jaws, anchored with grapple
LPC4K Livestock Protection Company No. 4 double longspring trap with offset jaws, anchored with stake
MB450 Minnesota Brand® MB450-FOX foothold trap
MB550-RC Minnesota Brand 550-RC foothold trap
MB650 Minnesota Brand MB650 foothold trap with offset cast jaws
MB750C Minnesota Brand MB750 foothold trap with standard jaws
MB750G Minnesota Brand MB750 foothold trap with outside-laminated offset jaws, anchored with grapple
MB750K Minnesota Brand MB750 foothold trap with outside-laminated offset jaws, anchored with stake
MJ600 Steﬂingrjq MJ600 foothold trap
MS1.5 Montana" Special 1.5 coil-spring trap
RZ Lil’ Grizz Get'rz’ foot-encapsulating trap
T3 Bridger T3 foot-encapsulating trap
T Z-Trap" foot-encapsulating trap
1C Oneida" Victor No. 1 coil-spring foothold trap with standard jaws
1L Oneida Victor No. 1 coil-spring foothold trap with outside-laminated jaws
1P Oneida Victor Soft Catch No. 1 coil-spring foothold trap with padded jaws
1DJ Sleepy Creek” No. 1 coil-spring foothold trap with double jaws
1VG Oneida Victor Stop-Loss No. 1 longspring foothold trap with spring-activated immobilization guard
11P Sleepy Creek No. 11 double longspring foothold trap with padded jaws
118 Sleepy Creek No. 11 double longspring foothold trap with standard jaws
11CH Sleepy Creek No. 11 double longspring foothold trap with Humane Hold™ jaw pads
11DJ Sleepy Creek No. 11 double longspring foothold trap with double jaws
11DJG Sleepy Creek No. 11 double longspring foothold trap with double jaws, anchored with grapple
11DJK Sleepy Creek No. 11 double longspring foothold trap with double jaws, anchored with stake
11DJO Sleepy Creek No. 11 double longspring foothold trap with offset double jaws
15C Oneida Victor No. 1.5 coil-spring foothold trap with standard jaws
15L Oneida Victor No. 1.5 coil-spring foothold trap with outside-laminated jaws
15P Oneida Victor Soft Catch No. 1.5 coil-spring foothold trap with padded jaws
15C6 Oneida Victor No. 1.5 coil-spring foothold trap with standard jaws, 15.2-cm-long chain
15C30 Oneida Victor No. 1.5 coil-spring foothold trap with standard jaws, 76.2-cm-long chain
15CH Oneida Victor No. 1.5 coil-spring foothold trap with Humane Hold™ jaw pads
15CQ_ Oneida Victor No. 1.5 coil-spring foothold trap with standard jaws, chain attachment on trap corner, stronger springs
15DJ Oneida Victor No. 1.5 coil-spring foothold trap with double jaws
15DJL Oneida Victor No. 1.5 coil-spring foothold trap with laminated double jaws
15FO Sleepy Creek No. 1.5 coil-spring foothold trap with offset wide jaws
15PM Oneida Victor Soft Catch No. 1.5 coil-spring foothold trap with padded jaws, 4 coil-springs
15PT Oneida Victor Soft Catch No. 1.5 coil-spring foothold trap with stronger coil-springs
(Continued)
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Trap code Trap brand and model

15CQW Oneida Victor No. 1.5 coil-spring foothold trap with standard jaws, chain attachment on trap corner, weaker coil-springs
15DJG Oneida Victor No. 1.5 coil-spring foothold trap with symmetrical double jaws, anchored with grapple
15DJK Oneida Victor No. 1.5 coil-spring foothold trap with symmetrical double jaws, anchored with stake
15DJL Sleepy Creek No. 1.5 coil-spring foothold trap with laminated double jaws

15DJM Oneida Victor No. 1.5 coil-spring foothold trap with double jaws, 4 coil-springs

15DOL Duke 1.5 coil-spring with inside lamination

15PD]J Oneida Victor No. 1.5 coil-spring foothold trap with padded double jaws

15VD]J Oneida Victor No. 1.5 coil-spring foothold trap with asymmetrical double jaws

15DJFO Sleepy Creek Manufacturing No. 1.5 coil-spring foothold trap with flat-faced offset double jaws
15DJFO4 Sleepy Creek Manufacturing No. 1.5 coil-spring foothold trap with flat-faced offset double jaws, 4 coil-springs
134FO Sleepy Creek Manufacturing No. 1 3/4 coil-spring foothold trap with offset wide jaws

165DOL Bridger No. 1.65 coil-spring foothold trap with outside-laminated jaws

1650L Bridger No. 1.65 coil-spring foothold trap with outside-laminated offset jaws

175C Oneida Victor No. 1.75 coil-spring foothold trap with standard jaws

1750L Oneida Victor No. 1.75 coil-spring foothold trap with outside-laminated offset jaws

175FQJ Oneida Victor No. 1.75 coil-spring foothold trap with offset, wide-face jaws

175P Oneida Victor Soft Catch No. 1.75 coil-spring foothold trap with padded jaws

2C Oneida Victor No. 2 coil-spring foothold trap with standard jaws

2P Butera” Cushion-Catch No. 2 coil-spring foothold trap with padded jaws

25 Oneida Victor No. 2 double longspring foothold trap with standard jaws

2FO]J Oneida Victor No. 2 coil-spring foothold trap with offset wide jaws

20LM Bridger No. 2 coil-spring foothold trap with inside-laminated offset jaws

22CC High Country Control Coyote Cufts No. 22 coil-spring foothold trap with offset wide cast jaws
3C Oneida Victor No. 3 coil-spring foothold trap with standard jaws

3L Bridger No. 3 coil-spring foothold trap with outside-laminated jaws

30 Bridger No. 3 coil-spring foothold trap with offset jaws

3S Sleepy Creek Manufacturing No. 3 double longspring foothold trap with standard jaws

30L Bridger No. 3 coil-spring foothold trap with outside-laminated offset jaws

3PM Oneida Victor Soft Catch No. 3 coil-spring foothold trap with padded jaws and 4 coil-springs
33CC Bridger No. 3 coil-spring with Coyote Cuffs No. 33 offset wide cast jaws

3MSM Montana Special No. 3 coil-spring modified foothold trap with outside-laminated offset jaws

Bndger Trap Company, Pennock, MN, USA
b Belisle Enterprises, Blainville, QC, Canada
Breathe Easy Trap Inc., Truro, NS, Canada
4 Tomahawk Live Trap, Hazelhurst, WI, USA
Hancock Trap Company, Custer, SD, USA
Blue Valley Trap Supply, Pickrell, NE, USA
nggh Country Control, Model, CO, USA
" Sudden Valley Supply, Warrenton, MO, USA
"Duke Company, West Point, MS, USA
JDu{"fers Trap Company, Bern, KS, USA
The Egg Trap Company, Butte, ND, USA
'Bill Rudy, Aurora, NE, USA
™7]. C. Conner, LTD., Newcomerstown, OH, USA
" Kurt Beauregard, Fort Plain, NY, USA
®The Livestock Protection Company, Alpine, TX, USA
P Minnesota Trapline Products, Pennock, MN, USA
9Glen Sterling (deceased), Hulett, WY, USA
"Montana Traps, Lusk, WY, USA
* Sterling Fur Company, Sterling, OH, USA
‘Z Traps, Lake View, IA, USA
Y Oneida Victor Inc., Ltd., Cleveland, OH, USA
¥ Sleepy Creek Manufacturing, Berkeley Springs, WV, USA
" Butera Manufacturing Ind., Wickliffe, OH, USA
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