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I’ve written several times con-
cerning the definition of wildlife 
control. As there seems to be 
confusion about how I use this 

term, I’ll cover it again.
 I define wildlife control as the 
act of resolving conflicts between 
humans/pets and wild animals in 
and around man-made structures 
or actions taken in urban and sub-
urban environments. 
 When conflicts occur away 
from man-made structures, such 
as agricultural damage or struc-
tural damage to transportation in-
frastructure away from urban and 
suburban areas, I refer to those 
actions as animal damage control 
(ADC). Additionally, ADC work pri-
marily uses traditional fur trapping 
or hunting equipment and tech-
niques.
 To add more distinction, pest 
control is the act of using pesti-
cides on insects and arachnids. 
Wildlife damage management is 
the management of wildlife which 
may include wildlife control, ADC, 
and pest control as tools.
 Some may ask why I’m once 
again on my definition kick. The 
answer is quite simple, look at the 
cover.
 On the cover are two turkey 
vultures sunning themselves on 
a barn roof. While wildlife control 
operators have always handled a 
variety of conflicts, it can be ques-
tioned as to if we have the authori-
ty to work with certain species and 
if we are legally allowed to do so, 
what can we do to solve the con-
flict. This is why I care about the 
definition of these terms.
 Turkey vultures are protected 
by the Migratory Bird Treaty Act 

of 1918. In short, they can be ha-
rassed. However, the birds, their 
nests, nor their eggs cannot be 
captured, killed, or destroyed with-
out a Migratory Bird Depredation 
Permit from the US Fish and Wild-
life Service.
 In terms of conflict resolution, 
that limits wildlife control operators 
to harassment, ledge protection, 
and exclusion.
 I’ve had several calls for tur-
key vultures in my 20-plus years of 
doing wildlife control. These calls 
have resulted in one paid job for 
consultation with the others decid-
ing to do it on their own once they 
found out about the harassment 
and exclusion costs.
 While the complaints from tur-
key vultures tend to focus mainly 
on the destruction of rubber items 
(roofs, windshield wipers, etc.) or 
flock numbers, unlike black vul-
tures who are more predatory and 
will attack livestock and other prey, 
I am surprised at how often their 
guano is overlooked.
 Turkey vultures are not small 
birds, so when they go, they go a 
lot. When you have a roost location 
one or more vultures prefer, you 
quickly have a guano issue.
 Effective harassment tech-
niques include pyrotechnics, loud 
noises, lasers, effigies, and tactile 
stimulus items. 
 When using effigies, especially 
“dead” vulture effigies, it is import-
ant to use real feathers whenever 
possible. Due to the vultures’ pro-
tective status, using effigies with 
real feathers may require special 
permission. Why are the feathers 
so important?
 Vultures have tetrachromatic 

vision, meaning they see the three 
color spectrums humans see and 
a portion of the ultraviolet (UV) 
range. This allows them to notice 
whether the effigy feathers have 
any UV light emissions and judge 
if the effigy is lifelike or not. The 
more realistic the effigy, the more 
effective it will be.
 Ledges can be protected with 
electrical track, bird spikes, bird 
slide, and tactile products, where-
as netting and standard building 
materials can be used for the ex-
clusion of an area.
 Guano should be removed from 
contaminated surfaces once the 
birds have been moved. Products 
and more information concerning 
turkey vulture conflicts can be had 
by contacting advertisers special-
izing in bird control products found  
in this publication. n
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(Editor’s Note: This aricle first ap-
peared in the July/August 2013 is-
sue of Wildlife Control Technoogy 
Magazine.)

Pocket gophers in some re-
gions of the country are 
one of our most important 
and economically signifi-

cant native rodent pests. This ro-
dent is especially destructive to 
crops such as alfalfa and orchard 
fruit and nuts, but also to range-
land, forests, and landscaped and 
turfed areas in home gardens, 
cemeteries, golf courses, parks, 
and the like.
 Pocket gophers are classified 
and divided into 3 genera and 13 
species, all in the family Geomy-
idae. They are found in regions of 
the far west, Midwest, and much of 
the southern portion of the country. 
This double fist-size rodent char-
acteristically has large incisor teeth 
and long clawed powerful forelegs 
well suited for digging. They are so 
named pocket gophers because of 
a fur lined pouch (pocket) on the 
outside of each cheek in which they 
use to carry food. Correctly con-
sidered fossorial animals because 
they dig extensive underground 
burrow systems where they live 
out much of their lives. Pocket go-
phers thrive on vegetation, feeding 
on the roots of a variety of plants, 
often devouring an entire succulent 
plant pulled down by its roots into 
the burrow. 
 Generally speaking, all pocket 
gophers are much alike with re-
spect to their biology and control. 
There are, however, some differ-
ences from species to species re-
gionally important to trappers. A 
major difference is in the size of 
the various gopher species. The 
larger species, which are on an 

average more than twice the size 
of the small species, may make 
a difference in the kind and make 
of traps used. The tunnels of the 
larger species are easier to locate 
through probing. In regions where 
the ground freezes the depth of the 
tunnels may be greater. Regional 
climates and especially factors of 
soil type and moisture content will 
vary pocket gopher activities rela-
tive to pushing up fresh mounds. 
Also climate and latitudes affect the 
frequency and timing of breeding 
with a somewhat delayed breeding 
season in the north and with mul-
tiple litters being more common 
in warmer southern climates. Go-
phers do not hibernate and are ac-
tive both day and night.
Time of Year to Trap
 The most effective time to trap 
is in the late winter or early spring 
of the year when there is usually a 
dramatic increase in the number of 
new soil mounds being produced 
in the process of expanding their 
tunnels. The flurry of new activity 
is likely influenced by weather and 
soil moisture as well as biology. 
The new mounds provide evidence 
of the location of current activity, 
making trapping both easier and 
more successful. With their pri-
mary breeding period being in the 
spring, each female gopher caught 
early in the breeding cycle means 
5 or 6 fewer young will be born, 
thereby maximizing the effective-
ness of control in diminishing the 
population. In many regions in the 
fall of the year there is often anoth-
er flurry of gopher mounding activ-
ity that can be capitalized upon by 
trappers. Some might argue that in 
some regions fall trapping is even 
better than in the spring.
 The best period of time for tak-
ing gophers is very important to a 

farmer and early prelittering trap-
ping should be capitalized upon, 
but the WCO often doesn’t have 
that option. When called to trap a 
gopher from someone’s vegeta-
ble garden or front lawn, the WCO 
must take action even if it may not 
be the best time for good success 
in ridding the yard of gophers. In 
these instances, the WCO makes 
the best of the situation at hand.
What Traps to Use
 It is true that some kinds and 
makes of gopher traps are favored 
in certain regions of the country. 
Often the popular traps were first 
manufactured or heavily marketed 
in that particular region and they 
caught on and became the most 
used. 
 For more than a century, the 
pincer-type Macabee gopher trap 
has been popular, especially for 
the smaller sized gopher species. 
Likewise, the box/choker-type, 
such as the California 44 gopher 
trap had a long history of use be-
fore its discontinuation, but has 
been replaced with a string of 
similar types—the Guardian, the 
Black Hole, Victor Black Box, and 
the DK-2 Gopher Getter. The lat-
ter two are still currently available. 
The Cinch and the Death Clutch 
(DK-1) gopher traps have also had 
a very long history of use and are 
very popular in some regions. In 
one comparative California study 
the Cinch trap beat out two other 
kinds of gopher traps in effective-
ness (Pipas et al. 2000).
 There are a number of other 
gopher traps available, some more 
regionally attainable than others. 
The Victor Easy Set, Lanesboro, 
Johnson Quick-Set, Salas Bait-

wct recap: trapping pocKet gopherS
by Rex E. Marsh

 Continued on page 6
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less, and the Gophinator represent 
a few of those marketed. Specific 
traps may be better suited for cer-
tain regions than others and new 
traps occasionally come on the 
market that may be worth trying. In 
a recent comparative trap study in 
California, the relatively new stain-
less steel Gophinator gopher trap 
was found somewhat more effec-
tive than the Macabee trap (Bald-
win et al. 2013).
 Prior to the existence of traps 
specifically designed for gophers, 
the common foothold trap was used 
with good success. In fact, a study 
found them more effective than the 
Newhouse gopher trap (a ring and 
strike arm type trap) and the Cali-

fornia 44 (box/choker-type) (Schef-
fer 1910). Even to this day there 
are professional gopher trappers 
who, where legal, still use number 
“0” or “1” size foothold traps to take 
gophers (Gappa 2003). Foothold 
traps are set in a dugout depres-
sion so that the top of the set trap 
is flush with the bottom of the go-
pher’s tunnel. Footholds have the 
advantage of catching a gopher 
coming from either direction, but on 
the negative side, the traps must 
be serviced regularly and the live 
gopher must be dispatched. Foot-
holds are most suitable for main 
tunnel sets, as opposed to lateral 
tunnel sets.
Selecting Trap Placement
 Trapping is so effective be-
cause the gopher quickly detects 
any breach of their burrow system 

and comes to the 
break to repair or 
close it off and, 
in the process, 
is caught. Bait-
ing gopher traps 
is unnecessary. 
There are two dis-
tinct gopher trap 
sets—one is to 
clean out the soil 
plug from a lateral 
tunnel and insert 
or place the trap. 
The lateral tunnel 
is the tunnel used 
to push excavated 
soil to the surface, 
thereby creating 
the mound. The 
other method is to 
probe to locate a 
horizontal below 
ground main tun-
nel. Once located, 
a trapping hole is 
dug to the tunnel 
depth and a trap 
is set in each di-
rection. 
 There are 
advantages in 

both types of sets. The lateral set 
is often the quickest to make as it 
requires no probing, little digging, 
and uses only one trap. Your catch 
success, however, may be less 
than with a main tunnel set simply 
because the laterals may or may 
not be reused or may have a much 
lower second soil plug, while the 
gopher is much more apt to use 
their main tunnels regularly. As 
a rule you end up with more soil 
plugged traps occurring in lateral 
sets. I tend to favor main tunnel 
sets, as do most professional trap-
pers, however, there are those will-
ing to accept the trade-off. 
 It somewhat depends on the 
objective of trapping. If trapping is 
just too thin out the gopher pop-
ulation, the lateral sets might be 
the way to go, but if you want to 
clear an area of all gophers, then 
main tunnel trapping is essential. 
Some makes of traps are a little 
more suited for main tunnel sets 
i.e. box/choker-type, while the long 
pronged grip-type, such as the 
Cinch gopher trap, is particularly 
suited for lateral sets.
Defining the Burrow System
 Gophers are generally solitary 
dwellers, with only one gopher per 
burrow system except for when 
breeding or rearing young. How-
ever, neighboring gophers of either 
sex are quick to invade a vacant 
burrow system if the original oc-
cupant is removed by trapping or 
killed by poison bait.
 A gopher’s burrow is very com-
plex with many twists and turns. 
Several hundred linear feet of 
feeding tunnels may cover an area 
of 50 x 100 ft. or more, with the ca-
pability of pushing up a half dozen 
or more soil mounds over night. 
Because of their solitary nature, 
there is little point in placing more 
than 2 or 3 trap sets in each burrow 
system. As a result, a good trap-
per will try to size up the infesta-
tion based on how the mounds are 
spaced or clustered to determine if 

wct recap:
Continued from page  5
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individual gopher systems can be 
delineated. This can often be done 
if the gopher population is low, but 
becomes mostly a guess if the area 
is densely populated.
 Sets, when possible, are al-
ways made at or close to the fresh-
est (newest) mounds, since that 
reflects the area of current burrow-
ing activity. If fresh mounds are not 
clearly evident, then go over the in-
fested area and knock down all the 
old mounds and wait a day or so for 
new mounds to appear.
 Where the burrow systems of 
individual gophers are not defin-
able, make a set at or near fresh 
mounds every 30 to 40 ft. for large 
areas of more than a couple of 
acres and half that distance for 
home yards and smaller properties 
of two acres or less.
Finding tunnels
 Locating the most currently 
used tunnels is essential to suc-
cessful trapping. Early morning is 
the best time of day to identify the 
soil mounds pushed up the previ-
ous night, as this freshly excavated 
soil will be darker in color due to 
the moisture content. As the day 
progresses they tend to dry out and 
resemble the older mounds in col-
or. The freshest mounds, however, 
upon close inspection can usually 
be identified even when complete-
ly dry. If you set in the lateral tun-
nels, then it is obvious that you use 
the lateral tunnels of the freshest 
mound to make your set.
 If you want to set in the main 
underground tunnels, then they 
must be located with the least 
amount of effort. Pocket gophers 
push loose soil, like a small bull-
dozer, out of their burrows through 
an upward slanting tunnel. As a re-
sult, a horseshoe-shaped mound 
of soil is produced. When finished, 
the hole is routinely plugged by the 
gopher.
 The shape of the mound makes 
it evident as to the location of the 
main tunnel. The tunnel will be 

about 18 inches or so in the di-
rection from which the soil was 
pushed—this is at the low and 
open end of the horseshoe-shaped 
mound as indicated by the soil plug. 
This is then confirmed by probing 
into the soil with a pointed steel 
probe (rod). A release of ground 
friction will be felt when the probe 
breaks into the tunnel (burrow). As 
an alternative you can also probe 
the soil at spacings of 4 inches at 
a right angle to an imaginary line 
drawn between two closely located 
fresh mounds, knowing an under-
ground tunnel connects the two. 
The main tunnels are generally 
from about 8 to 12 inches below 
the ground surface; however, this 
may vary from region to region.
Trap Setting
 The directions for setting the 
various traps come with the pur-
chase of the trap and are usually 
relatively good as far as initially 
setting the device. The directions 
for placement may or may not be 
very precise. Details may be scant 
or missing, such as setting the trap 
so the prongs are placed substan-
tially back into a cleared tunnel, 
lowering the trap to be more flush 
with the bottom of the tunnel, or 
excluding light entry around a set 
box/choker-type trap etc.
 Covering the trap set with grass 
sod, dirt, paper, plastic or cloth 
sheeting to exclude light and air is 
a common practice. If a trapper lets 
in any light it is through a very small 
opening or the small hole at the 
end of a box trap. A little light may 
actually attract the gopher to the 
area, but the general consensus is 
that too much light will cause the 
gopher to come pushing a blocking 
load of soil—and as a result, a soil 
plugged trap but no gopher.
 There are some trappers who 
forego covering their sets if using 
the type of trap that is inserted into 
the tunnel. They favor this practice 
because traps can be set faster—
allowing more trap sets in a given 

period of time. In practice they are 
willing to accept a lower catch. I be-
lieve that, if it works for you—stay 
with it. There is some evidence that 
suggests the value of covering the 
traps is seasonal and/or relative to 
weather conditions—higher tem-
peratures require covering.
 Tools needed include a good 
probe, narrow shovel, a hammer 
for driving stakes, a sturdy trow-
el for clearing or enlarging the 
tunnel, and a long handled large 
spoon if removing soil from lateral 
tunnels—knee pads are optional. 
A large open topped canvas bag 
with a wide shoulder strap works 
well for carrying traps, stakes, and 
small equipment.
 Gloves or not has often been 
debated. While gophers, rather 
surprisingly, have a good sense of 
smell, most of the professional go-
pher trappers I know do not wear 
gloves while trapping. They find 
gloves cumbersome and do not 
believe that the human scent is all 
that important.
Anchoring and Flagging
 Traps should be identified as 
to owner when and as required by 
state regulations. Some trappers 
paint their traps a bright color for 
quick identification and to assist in 
finding them so as to prevent trap 
loss when accidentally dropped in 
the field. Because they are color 
blind, gophers are not put off by 
bright colors but select a paint that 
dries nearly odorless.
 To prevent gophers from drag-
ging traps into their burrows or coy-
otes from carrying off your trap and 
catch, traps should be secured to a 
nearby stake with heavy cord, flex-
ible wire, light chain, or light (air-
craft-type) cable of the type used 
for making small animal snares. 
Any durable light weight stake 
such as pine survey stakes, fiber-
glass electric fence posts or plastic 
garden stakes may be used. Some 

 Continued on page 8
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trappers use large 10 to 12 inch 
spikes (nails) or sections of rebar 
as stakes. If trapping in alfalfa or 
other forage crop fields, do not use 
metal stakes that, if accidentally left 
in the field, will damage harvesting 
equipment. The tops of stakes are 
usually brightly painted or flagged 
for ease of trap location. Map your 
trap placements so that you can 
retrieve or service them even if 
flags or stakes are accidentally or 
maliciously removed. The mapping 
of traps may take a little extra time 
but will save you from leaving traps 
behind (a potential liability prob-
lem), save the expense of a trap, 
and make you appear much more 
professionally competent.
Trap Care
 Care of pocket gopher traps 
will increase their longevity and 
effectiveness. When finished with 
a job wash traps with a mild dish-
washing soap and water. Scrub as 
needed with a bristled brush to re-
move dirt and hang to dry. Wooden 
box/choker traps should never be 
left standing in water for long.
 For lubrication, I use tasteless 

and odorless pharmaceutical (med-
ical) grade mineral oil purchased in 
a drug store. Use sparingly on the 
moving parts. Good care will slow 
potential rust problems. If there is 
no time to clean the damp soil from 
traps following use, at least hang 
or spread them out to dry to pre-
vent rust.
 Importance of a Suitable 
Probe—In regions where the soil 
is loose, sandy, and easily pen-
etrated, most any type of pointed 
rod will work as a probe to locate 
the underground tunnels. How-
ever, in heavier or harder (dryer) 
soils, the type and quality of probe 
can make a big difference in the 
speed with which the gopher tun-
nels can be located. If you are ex-
erting a lot of energy and take an 
excessive amount of time in find-
ing those main tunnels, you may 
need a better probe. The cost of a 
well designed probe constructed 
or purchased ready made is well 
worth the effort and expense. A 
well designed trapping probe has 
an enlarged tip at the end of a 14 
inch long hardened steel (3/8 inch 
diameter) rod that is welded to a 38 
inch long (1/2 inch diameter) pipe 
to serve as a handle. A foot rest is 
added to assist in easy soil pene-

tration. 
In Reflection
 Trapping is a most effective ap-
proach to pocket gopher control. 
The basics of trapping come from 
the knowledge of the biology and 
behavior of the animal, but the skill 
and proficiency comes from expe-
rience. Many WCOs have found 
that gopher trapping can add sig-
nificantly to their profit margin. In 
California, and I’m sure elsewhere, 
there are some WCOs who spe-
cialize in mole and pocket gopher 
trapping for their entire livelihood. 
n
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In Passing…KURT HOLUB
Kurt Holub, 46, of Prairieburg, IA, passed away peacefully surrounded by his family at home on Wednesday,

June 6, 2018. 

A Celebration of Life was held Sunday, June 17, 2018, at the North Linn Fish and Game Club in Central

City. 

Kurt was born Feb. 26, 1972, in Monticello, Iowa, the son of Merle and Norma (Smith) Holub. He graduated

from Central City High School. Kurt was employed at Amana Refrigeration for several years and was self-

employed with his brother, Eric, until recently.

Kurt loved telling stories, cherished being an uncle, had a big heart and would do anything for anyone. He enjoyed trapping and

was a member of the Iowa Fur Takers of America. Kurt was a great son, brother and uncle and will be greatly missed. 

He is survived by his father, Merle Holub; siblings, Kevin (Kathryn) Holub, Blaine (Rusty) Holub, Mark (Rhonda) Holub, Stacy

Holub, Jill (Bud) Sickles, Eric Holub, and Rylee (Fuss) Holub; and many nieces, nephews, great-nieces and great-nephews. 

Kurt was preceded in death by his mother, Norma.   Memorials in Kurt’s memory may be directed to the family at 304 Oak Ave.,

Urbana, IA 52345. 

FTA Nominations Report by Cory Van Driel

With the deadline for Nominations to the FTA board past, I would like to provide an overview. As in the past years, most of the

nominations came from current Board Members. Only seven individuals provided nominations from the entire membership. It was

an unique year with Chick announcing his retirement after so many years of serving as FTA President. This came as no real surprise

as Chick has been communicating with this committee previous to his announcement. I am pleased to inform you that Dave Hastings

has accepted the nomination to run for President, as there were multiple nominations.

I am also very pleased to announce that

Thad has accepted nomination for FTA

Treasurer.

We had fourteen individuals nominated

for the five open positions on the Governing

Board. Of these nominations, four have ac-

cepted. Charles Davis and Charlie Maschek

are current governing board members that

have been nominated and agreed to run.

Jesse Melton from Indiana and Doug

McKenzie from Tennessee have also been

nominated and accepted the nominations. 

With the nomination deadline past, any

further nominations will need to come from

the floor at the National Council Banquet in

Wisconsin.  

Beaver Business

by Jeff Dunnier, East Texas Wildlife

Damage Control, the book that features

the Dunnier Panel System, a

system that maximizes trapping efforts for

beaver and otter, for the ADC 

job, or the fur line. Over 150 photos and illus-

trations, covering the system, and

also business basics like

Contracts; Marketing, and

other tips; Traps, tools, and

equipment; Explosives; and more!

Only $12.00 + $5.00 p & h

Send Check or money order to:

Jeff Dunnier

5286 Harris Lake Road

Marshall, TX 75672

(903) 938-9800

Hot off the

PRESS!
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As wildlife control opera-
tors, we get some pretty 
strange calls. It’s a good 
thing that we do because 

trapping raccoons day in and day 
out tends to get monotonous. My 
friend Ron got into wildlife control 
a few years before I did. He is a 
good guy and about as honest and 
open as a person can be when dis-
cussing business. We don’t cross 
“territories” but live close enough 
that we’ve helped each other out 
on some big jobs. During our many 
conversations, he told me about a 
skunk he trapped out of some guy’s 
attic. I’m an ordinarily skeptical 
person, but I had no doubt he was 
telling the truth. I had to question it, 
though, as this was indeed an odd-
ball call. According to Ron, “Ap-
parently, the neighbor and client 
were feuding. The client thinks the 
neighbor put it up there. I put the 
entire trap with the skunk in it in a 

garbage bag in case he sprayed 
as I was getting him out of the at-
tic. He didn’t, though.” This led to 
a plethora of additional questions 
such as, “How did the neighbor get 
it up there?” “Did the guy know it 
was a skunk in his attic when he 
called you?” and “How would the 
neighbor have possession of a 
skunk, to begin with?” I didn’t ask 
any of those questions as Ron was 
so nonchalant about the whole 
thing that he probably didn’t enter-
tain any of these thoughts.
 I haven’t gotten any skunk in 
the attic calls lately, but I have tack-
led a few that seemed to me to be 
pretty off the wall. I hadn’t had any 
experience capturing peacocks 
when I received a call about nui-
sance peacocks in a tanning salon. 
I can now say that I deem myself a 
professional peacock wrangler as 
the situation was eventually solved 
with only a fair amount of scream-
ing from both the peacocks and 
myself. Not one to leave money on 
the table, as an add-on upcharge, I 
offered to clean up all the feathers 
in the two tanning booth rooms, but 
the business owner declined. 
 Peacocks are fast. They run 
like the wind. This experience gave 
me the encouragement I needed 
when I received the call from a 
frantic owner of an emu that had 
escaped and was running down 
a busy city thoroughfare. Unfortu-
nately, this was a revenue-losing 
venture for me, as I quickly dis-
covered. Although emus and pea-
cocks are both birds and runners, 
they are not even in the same ball-
park when it comes to capturing 

them. As far as I know, that emu is 
probably still running. If you get an 
oddball call about an emu, take my 
advice, and pass on it.
 I’ve gotten calls to remove an-
imals that just weren’t there. One 
woman needed a python removed 
from behind her couch. When I 
showed up, there was no python 
to be seen by me. She continued 
seeing it and pointed right at it after 
I had moved the couch well away. I 
realized the snake was in her head 
as I had never encountered an in-
visible snake in my entire life. I had 
her guide my snake tongs to the 
spot and tell me when to close the 
jaws. I captured the “snake” and 
took it outside to my truck. Rather 
than placing it in a cage trap (since 
I couldn’t see it, I couldn’t deter-
mine the proper size cage trap to 
put it in,) I opened my truck door 
and let it loose in the cab. That 
snake is still in that truck, for all I 
know. My youngest son eventually 
bought that truck from me. I nev-
er told him about the incident be-
cause he does not like snakes at 
all! 
 A call came in one day from a 
local municipality needing certifica-
tion that a house was “animal-free” 
before demolishing it. Upon in-
spection, I found numerous possi-
ble entryways that would allow un-
fettered access to the interior by an 
enterprising animal. The electricity 
had been shut off, and I patrolled 
the interior by flashlight, looking for 
signs of life. The gentleman who 
accompanied me didn’t seem inter-
ested in finding an animal. He was 
more interested in a signed state-

oddball callS

JACK AMMERMAN
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ment so he could fire up his bull-
dozer and get to work. There were 
leaves on the floor in the kitchen, 
dining room, and living room. I 
commented that with all this nest-
ing material, I was shocked that we 
hadn’t startled a bird or a squirrel. 
He then pointed out that animals 
did not bring in the nesting ma-
terial. The house had been used 
as a marijuana grow house. The 
leaves were the trimmings from 
their illegal bounty. I learned that 
day that marijuana smokers don’t 
smoke the leaves. They smoke 
the flower of the plant. Why all the 
T-shirts and hats have pictures of 
a marijuana leaf, I don’t know. The 
shirts should have pictures of the 
flowers! I gave the man his doc-
umentation and watched the first 
crush as the bulldozer blade met 
the front porch.
 Along those same lines, I was 
contacted by a county land bank 
to do all the inspections for a run-

down part of a city that had houses 
scheduled to be demolished. I fig-
ured this could be pretty good busi-
ness, as I would get paid to inspect 
and then also be able to charge if 
I needed to trap. After the first and 
second inspections yielded a hu-
man being sleeping in those dark, 
abandoned houses, I decided that 
this oddball call wasn’t for me. Both 
times I encountered someone in a 
dark room, I jumped, they jumped, 
and then there was an awkward 
period of silence. I’ll go one on one 
with any raccoon defending its turf. 
Having a potential battle with a 
homeless squatter isn’t part of my 
playbook. 
 My favorite oddball call was, 
again, one that I had no experi-
ence in. I had never even seen a 
ferret, but I accepted the challenge 
when the call came in that some 
guy had a ferret running around 
in his home. I didn’t know what 
ferrets ate, so I didn’t know what 

to use for bait. I didn’t know their 
habits. To be honest, I wasn’t even 
sure exactly what they looked like! 
I set a 12x12 cage trap on its end, 
set the trap door, and proceeded 
to search the house with my snake 
tongs. The first place I looked was 
under the kitchen sink. I opened 
the door, and a ferret scurried out, 
ran into the living room, jumped 
on the couch, and did a purpose-
ful nosedive directly into my trap. I 
quickly triggered the cage trap door 
and had my ferret! The woman of 
the house turned to the man and 
said, “See! This is why you leave it 
to the professionals! You’ve been 
chasing this thing for two days, and 
this guy has it in his trap within two 
minutes!” I accepted the check and 
tried to hide my astonishment at 
what had just transpired. Another 
oddball call in the books and an-
other self-proclaimed “expert” sta-
tus to pin to my chest!  n



12 n WCT

www.facebook.com/wctmagazine

When trapping coyotes, 
it’s all about location! 
There are okay loca-
tions on properties, 

but if you can find the jackpot, 
which we will refer to as the travel 
corridor, that is your premium lo-
cation! Sometimes this area can be 
missed entirely when pre-scouting 
properties, or it can be overlooked 
and located 50 to 100 yards away 
from an okay location. This can be 
the difference between capturing 
two or three coyotes and ten coy-
otes with just a pair of well-placed 
sets. Place well-made, bulletproof 
sets right smack dab in the mid-
dle of the travel corridor where the 
coyotes are moving through the 
property. Usually, only the coyotes 
use this particular corridor—no 

raccoons, skunks, possums, etc. I 
do not like scattering sets all over 
a farm or property. I especially hate 
trap pluggers and nontargets, so I 
spend a lot of time ensuring that 
the location I’m setting up is on the 
main travel corridor, where appli-
cable, running through the proper-
ty. Let’s dive into this.
 Not all properties have this long 
travel corridor running through 
them by the coyotes, but many do, 
and this is the area of focus. You 
will pick up coyotes consistently 
in this area and, most of the time, 
nothing else, as it’s usually only 
the coyotes using this corridor. 
Think of the okay places you find, 
like branches from the main cor-
ridor. One or two coyotes may go 
check out these areas, but not all 

the coyotes will do this. That is why 
the travel corridor is the primary 
key to capturing every one of them 
coming through a property. They’re 
heading somewhere very specific.
 I will give you two examples of 
properties that were scouted and 
where two to three coyotes were 
caught every year on an okay lo-
cation, but I was off a little from the 
main corridor. I didn’t trap these 
properties every year, but when I 
returned to them last year, I paid 
a little closer attention as I scout-
ed them, finding the travel corri-
dor leading through both of these 
farms. What a huge difference it 
made from catching two or three 
coyotes to capturing a total of 19 
between the two properties, in just 
two weeks, with only a pair of sets 
on each farm. Wow! I was amazed 
at the difference a few 100 feet 
could make. These travel corridors 
are always leading to something 
specific for the coyote. Sometimes 
it’s on the adjacent property or 
maybe a few properties away, but 
it is always something very specific 
they are heading to and almost al-
ways related to food. 
 Figure 1 shows a red line run-
ning through the property under-
neath Interstate 80. To the other 
side, where you see the red X, is 
the travel corridor leading to a pile 
of deer carcasses placed there 
by the state in the middle of an 
Interstate on-ramp. I had no idea 
this dead deer pile was there as 

traVel corridorS

URBAN COYOTE SOLUTIONS
BILL CHRISTMAN CWCP
1544 23RD ST n Bettendorf, IA 52722

Bill@UrbanCoyoteSolutions.com • 309.721.6970
UrbanCoyoteSolutions.com

urban coyote ManageMent

Figure 1.
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a trench was dug, and you can-
not see it. The only reason I came 
across it is that I pulled into this 
area one day and found 40 dead 
deer in a culvert dug out by the 
state to dispose of all the dead 
deer that had been hit on the high-
way. The yellow Xs represent okay 
trap set locations on this particular 
property and where you will find 
droppings and tracks to back it up. 
Upon scouting this property last 
year before the season, I looked 
at the tracks I found leading to the 
crossover, middle yellow X, and 
there was one pair of tracks head-
ing right up the hill across the field 
into the drainage where you’ll find 
the blue X. When I got up there and 
looked at this area, there was a trail 
matted down from coyotes travel-
ing through there so much. When 
you got down to the crossover, 
tracks were scattered everywhere 
in no particular directional order. 
Some went to the West, some to 
the East, and some straight across 
the crossover. But where you see 
the blue X, they were like soldiers’ 
tracks walking in a straight line. A 
pair of my custom dirt holes (killer 
sets, I might add) produced nine 
coyotes in 12 days. I had so many 
catch circles in this area that it was 
difficult to make a remake outside 
the catch circle after a while.
 Let’s now bring your attention 
to Figure 2. The red line running 
through several different parcels 
represents the coyote’s travel corri-
dor leading to the red X, where the 
farmer disposes of carcasses that 
is not well known or readily visible 
because it’s dug out in the middle of 
the field below ground level. Again, 
the yellow Xs represent okay loca-
tions throughout the property that I 
have permission on, but the blue X 
represents the jackpot. Again, right 
smack dab in the middle of a travel 
corridor and away from the nontar-
gets. Common sense told me they 
were heading there to feed. I again 
placed two of my custom dirt holes 

on the travel corridor, directionally 
angled to blow right in their face as 
they walked by. It didn’t take long, 
and I had my first back-to-back 
doubles ending 14 days later with 
ten coyotes and a ton of catch cir-
cles. Wahoo! I was kicking a** and 
taking paws! It was very apparent 
to me that I was going to spend 
more time scouting and setting up 
the properties with these corridors 
for as long as I trap coyotes. In my 
opinion, it’s the only way to trap 
coyotes. It’s even better than being 
at the carcass piles, where there 
are all types of nontargets. But out 

in the middle of these corridors, the 
only thing you’re going to catch is 
Wiley’s!
 Out in the middle of these cor-
ridors, there’s rarely a nontarget. 
Very few whitetails are sniffing 
around and setting off your traps, 
and when you catch something, it’s 
most likely a coyote, fox, or an oc-
casional wolf. I’ll take these corri-
dors anytime over being right next 
to a carcass pile. Very few sets 
concentrated on the best possi-
ble location will produce precisely 
what you’re after, and rarely any-
thing else. n

Figure 2.
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Every so often, I get one of 
those days that demon-
strate why I started doing 
wildlife removal in the first 

place. Today was one of those 
days. I got a call from a customer 
who has a small pond close to his 
house. He wanted me to remove 
the muskrat he saw swimming 
there. While walking the banks 
and looking for sign, I found a nice 
shore den, and the muskrat came 
swimming out of an underwater 
den and showed me exactly where 
to set a “can’t miss” conibear. 
Imagine my surprise when both 
conibears were empty the next 
day, but the muskrat was waiting 
for me in a Comstock that I had 
set in a culvert on the pond. The 
following day, both conibears were 
empty, but my muskrat’s girlfriend 
was also in the Comstock!
 An even funnier occurrence 

happened the same day. One of 
my customers noticed that the 
neighbor’s big yellow tom cat was 
caught in one of my cages. He 
watched me reset the cage enough 

times that he felt he could do me 
a favor—let the cat out, reset the 
cage, and save me a trip! Well, 
sometimes even the best plans 
don’t work out. When my custom-
er went to release the cat, he dis-
covered that what I actually caught 
was a very large blond raccoon! I 
have probably caught more blond 
raccoons than anyone else in the 
world, and this was one of the larg-
est, prettiest ones of the more than 
100 that I have caught.
 This one just happened. I 
set three conibears yesterday at 
three fresh runs reasonably close 
to each other. The first two held 
muskrats, and the third one was 
sprung! I really wanted three for 
three, so I was a little disappoint-
ed in the sprung trap. But then I 
discovered an old conibear I had 
forgotten about a couple of years 
ago. And that old conibear had a 

PAUL WINKELMANN
8041 West Mequon Rd. n Mequon, WI 53097
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muskrat skeleton inside of it, so 
now at least I’m three for four! I 
must admit that at my age, I should 
have every set I make tattooed in 
the palm of my hand. The best part 
is that I added another #155 body-
grip trap, which is my idea of the 
best-sized conibear style muskrat 
trap made!
 So, I’m trapping woodchuck 
at this customer’s property, and I 
noticed a smaller hole going un-
der his deck. I set a Comstock 
that was still large enough to hold 
a woodchuck, but I caught a red 
squirrel. When I told the Mrs., she 
said, “You’re ahead of the game. I 
was going to call you to come and 
trap them.” I did catch two wood-
chucks, by the way. While we’re on 
the subject of squirrel trapping, for 
whatever reason, I have been do-
ing awful catching them this spring. 
They are seen near the cages but 
not entering. I’ve had a lot of suc-
cess using indoor/outdoor car-
peting at the bottom of my rabbit 
cages and lately on my woodchuck 
cages. So, I figured why not give 
the squirrel cages a try? 
 I cut the carpeting to size and 
smeared a couple of lines of pea-
nut butter and squirrel paste on 

the pieces. Well, I’m pleased to tell 
you that I’ve caught nine squirrels 
in the last four days—both reds 
and grays. I probably should men-
tion that one of the gray squirrels 
did get even by ripping that car-
peting into tiny pieces so it could 
never be used again. But he’s the 
only one thus far! I am surprised 
that this goofy gimmick has worked 
as well as it has so far. I’ve been 
told that the main reason is that 

the carpeting holds the odor of the 
attractants and that once a squir-
rel gets caught, you add his scent 
to the mix. And whoever told me 
this knew exactly what they were 
talking about. It is now a week lat-
er, and I have a few cages that 
have caught four squirrels in five or 
six days. I don’t know if the indoor/
outdoor carpeting thing will keep 
working this well, but I am certainly 
looking forward to finding out.
 Something else I felt was en-
joyable; I had been warned that 
this customer was not a happy 
camper on the phone and was not 
fun to deal with. Well, I had forgot-
ten the warnings entirely, and I’m 
glad I did. The customer and I got 
along fabulously and have been 
very successful so far. There are 
just some people that you hit it off 
with right away. Lately, I have been 
very fortunate to meet some genu-
inely fantastic customers who have 
been very enjoyable to talk to. I 
don’t know about you, but when I 
have finished having an intelligent 
conversation with a client, I consid-
er this an enjoyable part of the job!  
n
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OSHA and Labor Laws can 
be dry reading and dryer 
to write about. However, 
they are important to 

know about if you have employees.
 First off, there are federal and 
state labor laws. The state laws 
usually go further than the feder-
al ones. These cover child labor, 
posting schedules, hiring and fir-
ing, work hours, wages, and more. 
Labor laws apply in differing de-
grees to anyone with one or more 
employees. 
 Some laws only kick in when a 
certain number of employees are 
counted. Their way of counting em-
ployees differs from one, two, or 
three. They have a form that must 
be filled out to get the count, and it 
is like modern math, one and one 
sometimes equals four. The laws do 

not apply to a single person working 
their own business or an “indepen-
dent contractor.” 
 Independent contractor means 
the company or person who hired 
the contractor isn’t responsible for 
enforcing the labor laws on the job. 
The contractor, if they have em-
ployees that has been contracted, 
is. To clarify, let’s say your company 
is hired to rid XYZ Company of rac-
coons. XYZ Company doesn’t put 
you on their payroll; they are paying 
you only to do the job. Therefore, 
XYZ Company is not liable for en-
forcing the labor laws or OSHA 
Rules for you and your employees. 
If something happens, it all falls 
back to you. 
 Labor laws are probably the 
most violated, and it seems that 
they are not overly enforced un-

less somebody complains. (From 
my observations.) Abuse seems 
to be higher with chain operations 
such as fast food and convenience 
stores than in better-established 
businesses. 
 When I was at the peak of my 
former career, I had a combined 
seasonal and permanent staff of 
125 (I’m glad I’m a solo act now). 
In the 20 years I was in manage-
ment, we were inspected only four 
times, one of which was from an un-
founded complaint. Don’t take this 
as a free ticket, however. If your 
company is inspected and found 
in violation, it can be very costly, 
up to $10,000, for each violation. 
Criminal prosecution and jail time 
can also happen. If you have em-
ployees, you need a working knowl-
edge of these laws and to keep up 

oSha and labor lawS
 by Gordon Betts
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CHUCK MATE: (Paste Gland Lure) Very small amount needed to attract any
wondering “hog”. Available in 1 oz. and 4 oz. only. Limited quantities.

See our Full Product Line on the Web @
www.jamesonsultrablend.com

WWooooddcchhuucckk  SSttaatteerr  KKiitt  SSppeecciiaallss  $$4400..0000,,  SSaavvee  $$55..0000
FORMULA ONE: Includes 2 - 16 oz. Formula One Baits;

1 - 4 oz. Formula One L.T.S.
FORMULA TWO: Includes 2 - 16 oz. Formula Two Baits;

1 - 4 oz. Formula Two L.T.S.

OOtthheerr  AA..DD..CC..  BBaaiittss  88  oozz..  $$88..0000;;  1166  oozz..  $$1155..0000;;  GGaall  $$8800..0000
URBAN WILDLIFE: (Raccoon - Skunk) Universal paste bait.
FUR TAKER: (Raccoon & Predators) A rich blend of wild fruits.

July - August Special
1 Gallon Bait $75.00 

(save $5.00)
Mix and Match any 6

8 oz. A.D.C. Baits for $44.00 
(save $4.00)

Mastercard and Visa accepted 
Special Prices Expire 08/31/2022

The creatures are
stirring, are you

prepared?
Let Jameson’s Ultra

Blend products help you
resolve those nuisance

wildlife problems,
quickly, efficiently and

professionally.

SSkkuunnkk  AA..DD..CC..  BBaaiitt
88  oozz..  $$88..0000;;  1166  oozz..  $$1155..0000;;  GGaall..  $$8800..0000

FIREBALL A.D.C.: A rich blend of natural food odors and uncommon oil
extracts that are put in a durable base. Primary bait of NWCO’s in the U.S. and
Canada.
GRUB STAKE: A powerful and proven skunk bait which was tailor made for the
nuisance control man. Sweet/sour aroma. Heavy, durable and attractive all year
round. Grubbing or not.
PEACHES & CREAM: (Universal Gel Bait) This heavy bodied bait is edible
and very palatable proving to be the most effective multi-species bait offered in
this industry. Aroma of ripen peaches with a soft side odor of sweet cream. 
Everything investigates this unique bait.

SSkkuunnkk  AA..DD..CC..  LL..TT..SS..  LLuurreess
11  oozz..  $$55..0000;;  44  oozz..  $$1155..0000;;  1166  oozz..  $$4400..0000;;  GGaall..  $$115500..0000

FIREBALL A.D.C. L.T.S.: Food and oil extracts with a sharp fragrance that will
prove to outlast the competitors. A superior lure and trailing scent.
PEACHES & CREAM L.T.S.: Field tests have proven that this universal lure
trailing scent is attractive to all types of wildlife. Very sweet and powerful.
Distinct aroma of ripen peaches.
HOT SHOT L/B L.T.S.: (Raccoon - Skunk) Fresh tuna fish odor. The ultimate
attractor when used with eye appeal and a great lure when used at hole or pocket
sets. Use only in drops when applying as trailing scent.

SSkkuunnkk  SSttaarrtteerr  KKiitt  SSppeecciiaall $$3355..0000,,  SSaavvee  $$44..0000
Includes 2 - 8 oz. Grub Stake Baits, 1 - 8 oz. Peaches & Cream Bait;
and 1 - 4 oz. Skunk Mate L.T.S.

With all orders, please include full name, shipping address, type of credit card
and all 16 digits of the account number along with expiration date.

PA residents add 6 % sales tax. Sorry no CODs.
Under $40.00 add $10.95: $41.00 - $75.00 add $13.95.

$76.00 - $100.00 add $16.95: $101.00 and up add $19.95.
Any excessive weight will be billed actual shipping.

Send or Call for current catalog.

724.323.2000
Bob Jameson
24 Birch Road

Daisytown PA 15427



JULY - AUGUST n 17

www.wctmagazine.com

with all required paperwork. As long 
as you prove that you are trying, the 
inspectors generally give you a cer-
tain amount of time to comply and 
then reinspect to ensure that you 
have corrected the problem(s). 
 OSHA is the Occupational 
Safety and Health Act. It deals with 
just what the name says, health and 
safety. While training, reporting, 
and record keeping mainly apply 
to companies with ten or more em-
ployees, worker safety and equip-
ment requirements can be applied 
to anyone. OSHA has rules and 
regulations for everything imagin-
able and some that are not. Setting 
ladders, the weight limits a ladder 
needs to have, fall protection, use 
of hand and power equipment, con-
fined spaces (think crawl space and 
some attics), scaffolding, and dust 
mask or respirator up to and includ-
ing what filters need to be used on 
what job are just a few things cov-
ered. It can get crazy with what is 
defined under these laws.
 If I counted correctly, there are 
over 200 paragraphs for just res-
pirators, which section includes 
dust masks, under Part 1910.134, 
in OSHA Law. There are 85 para-
graphs concerning just ladders. To 
find out what applies to portable 
ladders instead of fixed ladders, 
one must read all 85. They are list-
ed as follows;
 1926.1053 Ladders; Part 1926; 
Part Number Title Safety and Health 
Regulations for Construction; 
Subpart 1926 subpart X; Subpart 
Title Stairways and Ladders; 
Standard Number 1926.1053; Title 
Ladders; GPO Source e-CFR. 
It goes from 1926.1053(a) to 
1926.1053(b)22. They deal with 
fixed and portable ladders and 
can be very complex to simple 
as 1926.1053(b)20, which says, 
“When ascending or descending a 
ladder, the user shall face the lad-
der.” Most of the laws are common 
sense when you think about it.
 We all use ladders. According to 

“ISHN Magazine” Industrial Safety 
& Hygiene News, for the physical 
year 2018, ladder standards were 
the sixth most frequently cited 
agency standard. Out of 2,010 in-
spections, 2,376 citations were is-
sued for 5,536,382 dollars in fines 
levied. That’s over five and a half 
million dollars in fines. The biggest 
was to one company at two loca-
tions for multiple violations. They 
totaled $375,715 in fines that were 
reduced to $225,426. Still a chunk 
of change that would sink most of 
us. They had fall protection, eye 
and face protection violations, as 
well on roofing projects, but the 
main violations were for ladder use 
or misuse. 
 For the past three years, 2017-
2019, fall protection (think har-
nesses, ridge hooks, etc.) viola-
tions under 1910.501 have been 
the number one for OSHA. This 
is followed by hazard communi-
cation (think Material Safety Data 
Sheets) 1910.1200, in at number 
two, respirator protection 1910.134, 
came in at number four, and lad-
ders 1926.1053, as previously stat-
ed, ranked number six. (“MSDS 
Online”)
 In general, fines for OSHA vi-
olations are higher than for labor 
law violations. As of 2019, they can 
go to $13,260 per day for failure to 
abate a violation or for a serious vi-
olation and up to $132,598 for will-
ful or repeat violations. It can also 
lead to criminal prosecution if the 
violation causes death or injury. 
Once again, the inspector can work 
with you to help abate violations in 
a reasonable amount of time. When 
an inspector arrives at your office 
or job site, remember that they are 
only doing their jobs. Work with 
them, and they will generally work 
with you. Safety and health are se-
rious matters. With that said, OSHA 
and labor laws go together.
 Even if your company doesn’t 
fall within the guidelines for man-
datory implementation of labor and 

OSHA laws, they are good guide-
lines to know for your information. 
They will help you stay safer on 
your jobs. n

Got Bats???
Learn the skills to 
confidently handle 
bat conflicts and 

exclusion projects.
Available 24/7/365 online at

https://wildlifetraining.thinkific.com/

Operators that pass the final 
test are able to print out a 

certificate of completion and 
use the Wildlife Control Training 

Group Trained Bat Excluder 
logo (shown below) on their 

marketing materials and 
website.
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How many animals does 
it take to destroy a for-
est? Eighteen plus! That’s 
right, 18 plus, and that’s 

not counting their sub-species 
plus other things such as diseas-
es, lousy soil, flooding caused 
by too much rain, or water tables 
caused by beavers drowning the 
trees. Then there is erosion, heat, 
drought, heavy winds, insects, i.e., 
beetles and moths, and of course, 
fire. Living here in the Pacific 
Northwest, we are covered with 
hundreds of miles and thousands 
of acres of forest from sea level to 
the tops of the Cascade Range.
 My brother-in-law, a teacher in 
Connecticut, came out a few years 
back. When he saw all the trees, 
he said, “Wow, look at all of these 
trees.” According to him, the belief 
back east is that the Pacific North-
west was raped of most of its trees, 
and there are very few remaining. 
Then he said, “You will never run 

out of trees.” That’s right; we will 
never run out of trees because we 
replant the following year after har-
vest and manage the forest up un-
til the next harvest, which could be 
anywhere from fifty to eighty years 
later.
 Living in the Pacific Northwest 
(PNW), I always said that this is a 
great place and opportunity for an 
ADC business because there are 
so many different avenues a guy 
can go to get business—from res-
idential to commercial to industri-
al to agricultural. With agriculture 
alone, you have “livestock (cattle, 
sheep, horses, and pigs), poultry 
(chickens, duck, geese, and tur-
key), fisheries that include farm-
raised fish to state fish hatcheries 
(trout, salmon, and steelhead), 
forestry and more.” All the above 
have conflicts with animals that do 
some kind of damage that needs to 
be managed. 
 I have been in the ADC and the 

fur industry for fifty-plus years now, 
and I think I have dealt with just 
about every two- and four-legged 
critter in one way or another. Some 
of those critters I dealt with dai-
ly were squirrels, rats, raccoons, 
opossums, mountain beavers, 
skunks (both spotted and stripped), 
moles, beavers, nutrias, river ot-
ters, coyotes, bobcats, muskrats, 
minks, rabbits, hares, porcupines, 
chipmunks, northern flying squir-
rels, yellow-bellied marmots, wea-
sels, and packrats, not to mention 
birds and bats. I also dealt with 
cougars and black bears on one of 
my sheep and cattle ranches. 
 Since this article is about trees 
and how many and what kind of 
animals attack them from seed to 
harvest, we first need to know what 
type of animal we’re dealing with. 
It’s hard to believe that there are 
as many as 20, but there are even 
more when you figure out how many 
different sub-species there are in 

how Many aniMalS doeS it taKe to deStroy 
a ForeSt? “FroM Seed to harVeSt”

 by John Consolini

Porcupine damage
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 Continued on page 20

their family. They are mice, rats 
(way too many species to mention 
for these two), voles, moles, pock-
et gophers, chipmunks, squirrels, 
both tree and ground, marmots, 
mountain beaver, porcupine, yel-
low-bellied and rock marmot, rab-
bits, hares, muskrat, beaver, deer, 
elk, moose, bears, both Black and 
Grizzly, and even birds such as 
grouse and turkey.
 Let’s look at some animals and 
how they attack the tree from the 
seed to harvest. 

Mice, rats, and chipMunks: 
 These animals will take the 
seeds from inside the warehouse 
where they are stored and in the 
greenhouses where the trees are 
grown before moving outside. They 
will open the bags/gunnysacks and 
even dig up the seed when plant-
ed. They will also attack the seed-
ling when the seed germinates. 
These animals are controlled by 
small snap traps in small spaces 
and warehouses and pesticides in 
their tunnels found throughout the 
forest. 

Moles, voles, and pocket gophers:
 These species will attack the 
tree root below the surface. A 
telltale sign of the mole and pocket 
gopher are dirt mounds throughout 

the area. A pocket gopher mound 
is a more fan-shaped dirt mound, 
whereas a mole is a volcano push-
up mound. The vole will attack the 
tree once it comes above ground 
for a couple of years of its growth, 
gnawing its trunk at ground level. 
Traps or pesticides control these 
animals.

squirrels (red, douglas, pine, 
gray, Fox, and caliFornia 
ground squirrel): 
 Tree and ground squirrels will 
take pine cones in the forest and 
tree grower’s warehouses. These 
animals will overharvest cones 
and store them in their cache, pre-
paring for winter. They will also 
strip the bark from the tree, eat 
some of it, and make a nest with 
the rest. Squirrels are trapped with 
body-gripping traps, footholds, 
cages, and small (Canada) snares.

Mountain Beaver: 
 A Pacific Northwest animal 
found only on the west side of the 
Cascade Range in Washington, 
Oregon, and a small part of Brit-
ish Columbia. This animal will cut 
down newly planted trees from 
the first day of planting to a five-
year-old tree, depending on the 
type of tree. The PNW has a lot of 
Douglas fir, red cedar, and alder. 

Telltale signs are cuttings showing 
a 45-degree angle cut, dropped 
branches leading to tunnel open-
ings, and branches stuffed into 
tunnel openings. Mountain beaver 
are trapped by 110 body-gripping 
traps. The traps are set inside the 
tunnels or set on the outside of its 
entry.

MarMots (yellow-Bellied and rock): 
 This animal will climb trees like 
a porcupine and strip the tree’s bark 
and branches, allowing diseases to 
take over and kill the tree. Control 
for this animal is foothold traps set 
at the bottom of trees, baited with 
apple cider spread on the tree and/
or salt. If you can find their toilets 
use the debris with their urine at 
the bottom of the tree for an attrac-
tant. Medium-sized body-gripping 
traps (220) work well in a cubby 
set with apples and/or salt. Cage 
traps will work too with apple and 
salt but are not as effective as the 
other two traps. Snares are anoth-
er option but are illegal in the state 
of Washington.

porcupine: 
 Porcupines will strip a tree 
of its bark from the treetop to the 
ground. The telltale sign is fresh 

Mountain Beaver and its damage to a Rhododendron bush next to a house
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tree damage that you can see from 
100 yards away. The sign of fresh 
stripped bark off of a tree at the top 
or midway down the tree. Other 
signs are large piles of droppings 
at the foot of the damaged tree 
showing where the animal was eat-
ing and relieving itself. Traps that 
can be used are #220 body-grip-
ping traps and footholds. When the 
breeding season is on in spring, 
you can find them walking down al-
most any logging road, even during 
daylight hours. Here all one needs 
is a .22 caliber. There are several 
set-ups that I use. Where the dam-
age is, you can set up a small two-
foot fence in a V-shape and put the 
220 at the bottom of the “V.” 

Beaver: 
 As trappers, we are all aware 
of how much damage this crit-
ter alone can do. Beaver will take 

down trees and use them for three 
different reasons. First, it has to 
make a lodge using trees and logs. 
Lodges are made of tree branch-
es, logs, mud, and rocks. Second, 
it is a food source for the beaver. 
It cuts down the tree just for the 
cambium layer between the bark 
and wood. Third, it is used for 
building a dam killing trees in two 
different ways; (1) holding back the 
water and (2) raising the ground-
water table, drowning the trees to 
death. Trapping is the most effec-
tive way to control this guy. Num-
ber 4 foothold trap size bear min-
imum I would use with a #5 trap 
the ideal size for this critter. The 
MB650 and MB750 size also work 
well, with the MB750 achieving a 
greater hold. Body-gripping traps 
in #280 and #330 work best, but I 
have also caught them in the #220. 
The suitcase-type traps (Hancock 
& Koro) work great if you’re in an 
urban or metropolitan area and 
close to people.

nutria: 

 These animals will burrow into 
a stream or lake bank and under-
mine it, creating erosion. The tree 
will either fall over from being un-
dermined or die from rot to the tree 
from too much water. Traps used 
here are #160, #220 body-grip-
ping, and #2 and #3 footholds are 
best. Traps can be put in their tun-
nel openings or baited with apples.

Muskrat: 
 This animal will run into the tree 
farm and take young/small trees if 
the plantation is next to a stream or 
creek for a food source. Muskrats 
will take small seedling trees, not 
just grass and water plants. The 
best way to control this critter is 
to find its runway and set a #110 
body-gripping trap, a #1 or #1-1/2 
long spring, or a colony trap.

raBBits and hares: 
 These are two different critters 
here. Rabbits are born blind and 
hairless and depend on their moth-
er for protection, whereas the Hare 
is born with hair and open eyes 
and can run in a few hours. Both 
animals do the same damage to 
trees. They will eat the young/fresh 
seedlings, but the rabbit stops eat-
ing them when the trees grow more 
than eight inches. The Hare, on the 
other hand, will eat and chew on 
trees throughout the year and eat 
branches on trees five to six feet 
high. Trapping can be done, but it 
is a more intense and costly con-
trol method. Because rabbits and 
hares don’t do as much damage 
as other animals do, hunting is 
the best option. Hunting with dogs 
(beagles are a good breed for just 
this) or walking grass/tree edges 
are other good ways for control. 
Rabbits can be found along tree 
lines eating grass around dawn 
and dusk. On the other hand, 
snowshoe hares stay in the woods, 
and when they change color from 
brown to pure white, they are easi-
er to see while hunting.

Seed to harVeSt:
Continued from page 19

Bear Damage from Black Bears; Red Flags are sign of same one in the area for 
the last two years. Red flags are from damaged trees last year. Gray trees are 

dead trees from three years ago+. Bear is hibernating mostly likely on the hill in 
far background south slope. Red flags (18+ in picture) are coming down from hill 
in the center back of picture through the ridgeline down through the hill / draw. 

Bear is staying in this area and this is where you want to control/ trap him. 
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Black Bears: 
 Bears will strip a tree of its bark 
from ground to tree top. In spring, 
the bears constantly check Doug-
las fir trees for their sap and sug-
ar contents. They will check trees 
by ripping a piece of bark off some 
trees for weeks to months. Once 
the tree produces what the bear 
wants, they will go to town on ev-
ery tree they find. It is said that 
some bears will strip and eat up to 
70 trees per day!
 I have been to many wildlife 
conventions. One that sticks in my 
mind was a forestry convention I 
attended years ago in Olympia, 
Washington, put on by the Wash-
ington State Department of Natural 
Resources. One of the speakers 
said that an animal rights person 
asked, “How much damage to 
your trees does a Black Bear do 
every year?” His answer to them 
was simple, “Six percent.” Then 
they asked, why do you have to 
manage bears if you only get six 
percent damage? He stated he ex-
plained it to them in laymen terms 
so they could understand it more 
clearly.
 The trees are managed and 
harvested between 50 and 80 
years of age depending on many 
factors such as weather (hot, cold, 
rainy, fire, etc.), soil, and animal 
damage. Bears attack the Douglas 
Fir at the 28-to-30-year age and do 
so for up to the next ten years, so 
if you lose six percent a year, ev-
ery year for ten years, with simple 
math, that is sixty percent of your 
tree crop. “Nobody can stay in any 
business very long, losing sixty 
percent of their business no matter 
what kind of business it is.” 
 Bears are controlled in three 
ways. One way is houndsmen and 
their dogs will run bears from areas 
where tree damage occurs, treeing 
and harvesting them, thus remov-
ing the animal from that area.
 The second way is trapping. 
This is done by scouting a location 

for fresh bear damage. How do you 
find fresh bear damage? Forestry 
personnel will do it in two ways. 
One way is by airplane or helicop-
ter; the other is to drive mountain 
areas, stop at hilltops and look 
over the hills and valleys below. 
What they are looking for is what 
they call “red flags.” (See the photo 
on the opposite page, it shows red 
flags all over the place.) These are 
trees that have died due to bear 
damage from last year. Light green 
to yellow tree damage is from this 
year’s damage, red flags are from 
last year’s damage, and gray tree 
damage is from three-year-old 
bear damage. Once found, a plan 
will be put together. Sometimes it’s 
only one bear causing the dam-
age. If trapping is in the plan, foot 
snares are used. Once the area is 
found, the trapper will bait the bear 
with fresh bait. Most of the time, it 
is beaver carcasses, and then they 
will set foot snares. Once the bear 
is caught, they will dispatch it and 
remove it from the area.
 The third way is feeding them 
in spring as they emerge from hi-
bernation. Forestry companies 
will contract with the Washington 
Forest Protection Agency to feed 
bears as they come out of hiberna-

tion. The goal is to have the bears 
feed on the provided sugar pallets 
hoping they will stay away from 
their valuable trees. Bait stations 
are set up in areas, and a per-
son will supply these bait stations 
with a sugar pellet for up to three 
months. They will check and add 
more food depending on how hard 
the stations are being hit, some-
times every couple of days.
 The third way is not the best 
solution depending on whom you 
speak with. First, the bears will find 
the bait stations because they are 
put in the same place year after 
year and get used to where they 
are. Second, the feeding starts in 
May, and at that time of the year, 
the females are in estrus/heat, 
and the alpha male and female 
will take control of the bait feeding 
station. Because of this the two 
alphas will keep the other bears 
away from them and the feed sta-
tion. The juveniles and younger 
bears will have to wait their turn. 
While waiting, they sit back away 
from the station, sometimes 100-
200 yards away, and then because 
they are hungry, start to strip those 
trees that the forestry is trying to 

A bear checking the tree for sugar content.

 Continued on page 24
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protect. The bear doing the dam-
age most of the time is a young 
female. Because of this, the trap-
per is sent into the area to take 
out those young bears. One of the 
other problems with this method of 
control at this time of the year is 
because the females are in heat; 
they stay at the bait station and 
breed with the alfa male to bring up 
a new generation of bears. Black 
Bears are also hunted starting the 
first of August and run until Novem-
ber 15, which helps bear damage 
for the following year.

deer, elk, and Moose:
 These animals will eat the 
young and old tree branches and 
leaves throughout the year. They 
will feed on the tree buds, leaves, 
and branches in spring. From 
late summer into fall, male deer, 
elk, and moose will trash the tree 
branches to clean off their antlers, 
getting ready for the breeding cycle 
or rut. Trees and branches are bro-
ken; trees scrapped of their bark 
become susceptible to diseas-
es. These animals are controlled 
through State hunting seasons. 
If these animals cause too much 

damage, special permits are given 
out to hunters to harvest a certain 
amount.

Birds: 
 Game birds such as grouse and 
turkey will eat the buds off trees in 
the winter and spring, sometimes 
stunting the tree’s growth. Some 
would think they don’t eat much, 
but every little attack on a tree 
slows the growth or damages the 
tree to where it cannot survive. The 
only control method on the game 
birds is regulated hunting seasons. 
 Someone, including AR activ-
ists and vegetarians, is going to 
be impacted by damaged caused 

by some animal either directly or 
indirectly. Despite popular belief, 
all of us are affected, directly or 
indirectly, by unchecked and man-
aged wildlife. We are impacted by 
the increased costs to cover man-
agement expenses when buying 
items, including food for your fam-
ily dinner or lumber to build your 
house. 
 Forest tree damage and con-
trol are only part of ADC work in 
the PNW. There are so many dif-
ferent avenues that you can take 
in this field to have a successful 
business. Understanding what ani-
mal is responsible for the damage, 
whether trees, agriculture, live-
stock, or residential or commercial 
properties, takes time and years of 
knowledge. You won’t learn most 
of it from a book; you need to see it 
first-hand. 
 I sold my ADC Business about 
ten years ago and thought I would 
retire, kick back, fish, and enjoy 
life. That lasted about three years, 
and then those calls started com-
ing back in. I’ve only taken on three 
of my old customers. Two are res-
idential properties for muskrat and 
beaver control, and the other is a 
Municipality for beaver. That last 
one alone keeps me busy about 
eight months out of the year. n

Seed to harVeSt:
Continued from page 21

A ground squirrel at it’s den entrance by a damaged tree.
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Finding the right insurance program just got easier.
That’s The Silver Lining.

This specialized program comes from West Bend Mutual Insurance 
Company, a company focused on providing the right insurance coverage 
for critter control operations.
West Bend provides
 • Great pricing;
 • Exceptional coverage;
 • Convenient payment options; and
 • Experienced claims professionals.
Your business is unique and deserves specialized attention. Let us tailor 
the coverage for the specific services you provide.
For more information, or to request a quote, contact:

Bob & Sons Insurance Agency  •  (260) 726-3718
141 E. Main St.  •  Portland, IN 47371  •  bobandsons@embarqmail.com

This program is available in Wisconsin, Arizona, Illinois, 
Indiana, Iowa, Kansas, Kentucky, Michigan, Minnesota, 
Missouri, North Carolina, Ohio,Tennessee, and Virginia.
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2020 aVMa guidelineS coMMentS
by WCT Staff

Physical methods for eutha-
nasia will be the last sec-
tion on the AVMA Guide-
lines we’ll be looking at for 

now. More information regarding 
several of these methods can be 
found online by looking at the ref-
erences mentioned at the end.
 When looking at the approved 
methods, several are inappropri-
ate for wildlife control operators, 
induce the risk of injury to the op-
erator, or cannot be performed at 
the capture location. 
 This creates the question as 
to whether it is crueler to place a 
live trapped animal into a vehicle 
until it can return to the business 
location and be put down, whether 
the animal should be dispatched 
during the capture process, or if 

other methods not approved by the 
AMVA should be used anyway?
 One such nonapproved meth-
od is high-powered air rifles. Per 
the AVMA Guidelines, air rifles are 
not an approved method of eutha-
nasia. Additionally, with a firearm, 
it is stated that it needs to produce 
a minimum of 300 foot-pounds of 
energy (fpe) at the point of contact. 
 Ironically, the .22 LR caliber 
is approved for use, yet it doesn’t 
meet the 300 fpe requirement. 
 Let’s take the AVMA recom-
mendations and use a 40-grain sol-
id point bullet (the heaviest bullet 
currently available for a solid point 
.22) fired from an 18-inch barrel 
going 1250 feet-per-second (fig-
ure taken from Bullets By The Inch 
Testing Chart). We get the result of 

138 fpe at the muzzle. That’s a dif-
ference of 162-foot pounds!
 The only way to achieve the 
300 fpe requirement in .22 caliber 
is to use a .22 magnum or .22 cen-
ter-fire.
 While it is stated that more re-
search needs to be done on this 
topic, the overreach for fpe required 
to penetrate the skull of any animal 
weighing less than 400 pounds is 
staggering. Especially when estab-
lishing that shots should be taken 
at 1-2 feet from the animal.
 Hopefully, in the 2030 revision, 
research into animals being dis-
patched by firearms will have been 
reviewed and included as well as 
dispatch by other methods such as 
air rifles to help those that have to 
follow the Guidelines. n
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M3 Physical Methods

M3.1 COMMON CONSIDERATIONS
 Physical methods of euthanasia include captive bolt, gunshot, cervical dislocation, decapitation, electrocution, focused 
beam microwave irradiation, exsanguination, maceration, stunning, and pithing. When properly used by skilled personnel 
with well-maintained equipment, physical methods of euthanasia may result in less fear and anxiety and be more rapid, 
painless, humane, and practical than other forms of euthanasia. Exsanguination, stunning, and pithing are not recommend-
ed as a sole means of euthanasia, but may be considered as adjuncts to other agents or methods.
 Some consider physical methods of euthanasia aesthetically displeasing. There are occasions, however, when what 
is perceived as aesthetic and what is most humane are in conflict. Despite their aesthetic challenges, in certain situations 
physical methods may be the most appropriate choice for euthanasia and rapid relief of pain and suffering. Personnel 
using physical methods of euthanasia must be well trained and monitored for each type of physical method performed to 
ensure euthanasia is conducted appropriately. They must also be sensitive to the aesthetic implications of the method and 
convey to onlookers what they should expect to observe when at all possible. Since most physical methods involve trau-
ma, there is inherent risk for animals and people. If the method is not performed correctly, personnel may be injured or the 
animal may not be effectively euthanized; personnel skill and experience are essential. Inexperienced persons should be 
trained by experienced persons and should practice on euthanized animals or anesthetized animals to be euthanized until 
they are proficient in performing the method properly and humanely. After the method has been applied, death must be 
confirmed before disposal of the remains.
M3.2 PCB

Penetrating captive bolts have been used for euthanasia of ruminants, horses, swine, laboratory rabbits, dogs, and al-
pacas.215,216 Standard captive bolts may be inadequate for euthanizing water buffalo.217 Their mode of action is concussion 
and trauma to the cerebral hemisphere and brainstem. More recent research218 in cattle indicates that changing the location 
of the shot to be a slightly higher location increases the probability of brainstem disruption. Adequate restraint is import-
ant to ensure proper placement of captive bolts. A cerebral hemisphere and the brainstem must be sufficiently disrupted 
by the projectile to induce sudden loss of consciousness and subsequent death. Young steers and heifers were successfully 
rendered unconscious without disruption of the brainstem with a high-powered, pneumatic PCB.219

Appropriate placement of captive bolts for various species has been described.220–224 Signs of effective captive bolt 
penetration and death are immediate collapse and a several-second period of tetanic spasm, followed by slow hind limb 
movements of increasing frequency.225,226 The corneal reflex must be absent and the eyes must open into a wide blank stare 
and not be rotated.227

There are 2 types of PCBs: a regular PCB and an air injection PCB. In both cases, the bolts penetrate the brain. In the 
air injection PCB, air under high pressure is injected through the bolt into the brain to increase the extent of tissue de-
struction. Powder-activated guns that use the traditional captive bolt are available in 9 mm, .22 caliber, and .25 caliber.220 
Captive bolt guns powered by compressed air (pneumatic) are also available in regular and air injection types. All captive 
bolt guns require careful maintenance and cleaning after each day of use. Lack of maintenance is a major cause of captive 
bolt gun failure for both powder-activated and pneumatic captive bolt guns.228 Repeated firing of a captive bolt for extend-
ed periods may reduce effectiveness.229 This is due to the gun becoming overheated.

Advantages—(1) Both regular and air injection PCBs may be used effectively for euthanasia of animals in research 
facilities and on the farm, when the use of drugs for this purpose is inappropriate or impractical. (2) They do not chemical-
ly contaminate tissues.
 Disadvantages—(1) Euthanasia by captive bolt can be aesthetically displeasing. (2) Death may not occur if equipment 
is not maintained and used properly. (3) The air injection captive bolt must never be used on ruminants that will be used 
for food because of concerns about contamination of meat with specified risk materials (neurologic tissue). (4) Because 
the PCB is destructive, brain tissue may not be able to be examined for evidence of rabies infection or chronic wasting 
disease. Leg-paddling motions that occur after an animal is shot with a captive bolt are spinal reflexes that occur in com-
pletely unconscious animals after the spinal cord has been severed at the base of the skull.230,231

 General recommendations—Use of the PCB is acceptable with conditions and is a practical method of euthanasia for 
horses, ruminants, swine, rabbits, and poultry. To ensure death, it is recommended that animals be immediately exsangui-
nated or pithed (see adjunctive methods) unless a powerful captive bolt gun designed for euthanasia is used. These guns 
have recently become available and reduce the need to apply an adjunctive method. Ruminants used for food should not 
be pithed to avoid contamination of the carcass with specified risk materials. Captive bolt guns used for larger species 
must have an extended bolt.
M3.4 MANUALLY APPLIED BLUNT FORCE TRAUMA TO THE HEAD

Euthanasia by manually applied blunt force trauma to the head must be evaluated in terms of the anatomic features of 
the species on which it is to be performed, the skill of those performing it, the number of animals to be euthanized, and the 
environment in which it is to be conducted. Manually applied blunt force trauma to the head can be a humane method of 
euthanasia for neonatal animals with thin craniums if a single sharp blow delivered to the central skull bones with suffi-
cient force can produce immediate depression of the CNS and destruction of brain tissue. When properly performed, loss 
of consciousness is rapid. Personnel performing manually applied blunt force trauma to the head must be properly trained 
and monitored for proficiency with this method of euthanasia, and they must be aware of its aesthetic implications.

Manually applied blunt force trauma to the head has been used primarily to euthanize small laboratory animals with 
thin craniums.223,237,238 It has also been applied for euthanasia of young piglets. The anatomic features of neonatal calves 
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make manually applied blunt force trauma to the head unacceptable as a method of euthanasia for this species.
Personnel who have to perform manually applied blunt force trauma to the head often find it displeasing and soon 

become fatigued. Fatigue can lead to inconsistency in application, creating humane concerns about its efficacious applica-
tion to large numbers of animals. For this reason, the AVMA encourages those using manually applied blunt force trauma 
to the head as a euthanasia method to actively search for alternate approaches.

Advantages—(1) Blunt force trauma applied manually to the head is inexpensive and effective when performed cor-
rectly. (2) Blunt force trauma does not chemically contaminate tissues.

Disadvantages—(1) Manually applied blunt force trauma is displeasing for personnel who have to perform it. (2) 
Repeatedly performing manually applied blunt force trauma can result in personnel fatigue, loss of efficacy, and humane 
concerns. (3) Trauma to the cranium can damage tissues and interfere with diagnosis of brain diseases.

General recommendations—Replace, as much as possible, manually applied blunt force trauma to the head with 
alternate methods. Manually applied blunt force trauma is not acceptable for neonatal calves, because of their anatomic 
features.
M3.5 GUNSHOT

A properly placed gunshot can cause immediate insensibility and a humane death. Under some conditions, a gunshot 
may be the only practical method of euthanasia. Shooting should only be performed by highly skilled personnel trained in 
the use of firearms and only in jurisdictions that allow for legal firearm use. The safety of personnel, the public, and other 
animals that are nearby should be considered. The procedure should be performed outdoors and in areas where public 
access is restricted.
 In applying gunshot to the head as a method of euthanasia for captive animals, the firearm should be aimed so that 
the projectile enters the brain, causing instant loss of consciousness.33,224,239–242 This must take into account differences in 
brain position and skull conformation between species, as well as the energy requirement for penetration of the skull and 
sinus.221,240 Accurate targeting for a gunshot to the head in various species has been described.240,241,243 For wildlife and oth-
er freely roaming animals, the preferred target area should be the head. It may, however, not be possible or appropriate to 
target the head when killing is attempted from large distances (missed shots may result in jaw fractures or other nonfatal 
injuries) or when diagnostic samples of brain tissue are needed for diagnosis of diseases (eg, rabies, chronic wasting dis-
ease) important to public health. The appropriate firearm should be selected for the situation, with the goal being penetra-
tion and destruction of brain tissue without emergence from the contralateral side of the head.220,244 A gunshot to the heart 
or neck does not immediately render animals unconscious, but may be required when it is not possible to meet the POE’s 
definition of euthanasia.245

M3.5.1 Basic Principles of Firearms
 To determine whether a firearm or type of ammunition is appropriate for euthanizing animals, some basic principles 
must be understood. The kinetic energy of an object increases as the speed and weight or mass of the object increase. In 
reference to firearms, the bullet’s kinetic energy (muzzle energy) is the energy of a bullet as it leaves the end of the barrel 
when the firearm is discharged. Muzzle energy is frequently used as an indicator of a bullet’s destructive potential. The 
heavier the bullet and the greater its velocity, the higher its muzzle energy and capacity for destruction of objects in its 
path.
 Muzzle energy (E) can be expressed as the mass of the bullet (M) times its velocity (V) squared, divided by 2.246 
However, to accommodate units of measure commonly used in the United States for civilian firearms, energy (E) is ex-
pressed in foot-pounds. This is calculated by multiplying the bullet’s weight (W) times its velocity in feet per second (V) 
squared and dividing the result by 450,450. The International System of Units expresses muzzle energy in joules (J).
The muzzle energy of commercially available ammunition varies greatly. For example, the difference in muzzle energy 
generated from a .357 Magnum handgun loaded with a 180 grain compared with a 110 grain bullet may differ by as much 
as 180 foot-pounds.246 Velocity has an even greater impact on bullet energy than bullet mass. Selection of an appropriate 
bullet and firearm is critical to good performance when conducting euthanasia procedures. Lighter-weight, higher-velocity 
bullets can have high muzzle energy, but decreased penetration, which can be an issue when penetrating thick bones.

Whereas most euthanasia using firearms is conducted at close range, calculations of muzzle energy are useful for 
determining which firearms are appropriate for euthanasia of animals of varying sizes. As the bullet travels beyond the 
muzzle of the firearm its energy gradually begins to decrease. While this is not a concern for the use of firearms in close 
proximity to the animal, when attempting to euthanize an animal from a distance, to ensure accuracy and that an accept-
able level of muzzle energy is achieved, a high-powered rifle may be the better choice for conducting euthanasia. In all 
cases, the most important factors in ensuring successful euthanasia are the experience and skill of the shooter.
M3.5.2 Muzzle Energy Requirements

For euthanasia, the combination of firearm and ammunition247 selected must achieve a muzzle energy of at least 300 
feet-lb (407 J) for animals weighing up to 400 lb (180 kg). For animals larger than 400 lb, 1,000 feet-lb (1,356 J) is re-
quired.220 Handguns do not typically achieve the muzzle energy required to euthanize animals weighing more than 400 lb 
(180 kg), and therefore rifles must be used to euthanize these animals.

Some would argue that the muzzle energies recommended are well beyond what is necessary to achieve satisfactory 
results. Anecdotal comment suggests that the .22 LR is one of the most frequently used firearms for euthanasia of live-
stock with varying degrees of success. There is little doubt that success or failure is partially related to firearm and bullet 
characteristics, but probably more so to selection of the ideal anatomic site (ie, a site more likely to affect the brainstem) 
for conducting the procedure. The Humane Slaughter Association lists multiple firearms for euthanasia of livestock, in-
cluding shotguns (12, 16, 20, 28, and .410 gauges), handguns (.32 to .45 caliber), and rifles (.22, .243, .270, and .308). In 
general, when comparing handguns with rifles, the longer the barrel, the higher the muzzle velocity. Therefore, if a .22 is 
used for euthanasia it is best fired from a rifle. The .22 should never be used on aged bulls, boars, or rams.248

M3.5.3 Bullet Selection
While much of the emphasis in euthanasia by gunshot is placed on choice of the most appropriate firearm, it should be 

remembered that the gun is only the means of delivery. Bullet selection is quite possibly the most important consideration 
for euthanasia of livestock by gunshot. There are 3 basic types of bullets pertinent to this discussion: solid points, hollow 
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points, and full metal jacket bullets. Solid-point bullets are preferred for euthanasia since they are designed for greater 
penetration of their targets. Under ideal conditions this type of bullet will also undergo moderate expansion to a mush-
room shape that increases its destructive characteristics. Hollow-point bullets are designed with a hollowed-out tip that 
causes rapid expansion and fragmentation of the bullet on impact. The hollow-point design allows maximum transfer of 
energy without risk of overpenetration. For applications where it may be desirable to control or reduce the degree of bullet 
penetration, hollow-point bullets are preferred. However, for the purposes of euthanasia of livestock the first requirement 
is that the bullet possesses sufficient energy to penetrate the skull and enter the underlying brain tissue. The concern with 
hollow-point bullets is that, since the majority of their energy is released on impact through fragmentation, they may not 
have sufficient energy to traverse the skull. The other extreme is represented by full metal jacket bullets, which do not 
expand or fragment on impact with their targets. These bullets have a lead core with a thin metal jacket cover that com-
pletely covers (surrounds) the bullet. Full metal jacket bullets generally achieve maximum penetration, which may have 
benefits for euthanasia but also creates additional safety hazards for bystanders. Shotguns loaded with shot shells (number 
4, 5, or 6) have sufficient energy to traverse the skull but, unlike the possibility of bullets from either a handgun or rifle, 
rarely exit the skull. These are important considerations when selecting a firearm for on-farm euthanasia. Probably the 
most important point to be made relative to the use of gunshot for euthanasia is that scientific information on firearm and 
bullet selection is lacking. This is an area of urgent need in euthanasia research.
M3.5.4 Firearm Safety
 Firearm safety cannot be overemphasized. Guns are inherently dangerous and must be handled with caution at all 
times. This needs to become the mindset in handling and use of firearms. Common recommendations include the follow-
ing: 1) assume that all firearms are loaded, 2) always know where the muzzle is and never allow it to point in the direction 
of oneself or bystanders, 3) keep fingers away from the trigger and out of the trigger guard until ready to fire, 4) be sure of 
the target and what lies beyond it, and 5) always be sure that the gun is unloaded when not in use. Readers desiring more 
information or training on proper use of firearms are advised to contact local hunter safety programs. These programs 
offer training in firearm safety and also provide information on rules and regulations for firearm use.
 Firearms should never be held flush to an animal’s body. The pressure within the barrel when fired may cause the bar-
rel of the gun to explode, placing the shooter and observers at great risk of injury. Ideally, the muzzle of the firearm should 
be held within 1 to 2 feet of the animal’s forehead and perpendicular to the skull with the intended path of the bullet 
roughly in the direction of the foramen magnum. This will reduce the potential for ricochet while directing the bullet to-
ward the cerebrum, midbrain, and medulla oblongata, which will assure immediate loss of consciousness and rapid death.

Advantages—(1) Loss of consciousness is instantaneous if the projectile destroys most of the brain. (2) Given the 
need to minimize stress induced by handling and human contact, gunshot may be the most practical and logical method of 
euthanasia for wild or free-ranging species.

Disadvantages—(1) Gunshot may be dangerous for personnel. (2) It is aesthetically unpleasant for many. (3) Under 
field conditions, it may be difficult to hit the vital target area. (4) Brain tissue may not be able to be examined for evidence 
of brain diseases (eg, rabies infection, chronic wasting disease) when the head is targeted. (5) Skill in application of fire-
arms and species-specific knowledge of appropriate target sites are required. In some states, firearm use is not permitted if 
the operator has been convicted of a felony.

General recommendations—When other methods cannot be used, an accurately delivered gunshot is acceptable with 
conditions for euthanasia.241,249 When an animal can be appropriately restrained, the PCB, preferably one designed for eu-
thanasia, is preferred to a gunshot because it is safer for personnel. Prior to shooting, animals accustomed to the presence 
of humans should be treated in a calm and reassuring manner to minimize anxiety. In the case of wild animals, gunshots 
should be delivered with the least amount of prior human contact necessary. Gunshot should not be used for routine eutha-
nasia of animals in animal control situations, such as municipal pounds or shelters.
M3.6 CERVICAL DISLOCATION

Cervical dislocation has been used for many years for euthanasia and, when performed by well- trained individuals on 
appropriate animals, appears to be humane. However, there are few scientific studies available to confirm this observation. 
The method has been used to euthanize small birds, poultry, mice, immature rats (< 200 g [7.1 oz]), and rabbits. For mice 
and rats, the thumb and index finger are placed on either side of the neck at the base of the skull or, alternatively, a rod is 
pressed at the base of the skull. With the other hand, the base of the tail or the hind limbs are quickly pulled, causing sep-
aration of the cervical vertebrae from the skull. For immature rabbits, the head is held in one hand and the hind limbs in 
the other. The animal is stretched and the neck is hyperextended and dorsally twisted to separate the first cervical vertebra 
from the skull.223,250 For poultry and other birds, the legs of the bird should be grasped (or wings if grasped at the base) and 
the neck stretched by pulling on the head while applying a ventrodorsal rotational force to the skull. Crushing of cervical 
vertebrae and spinal cord is not acceptable unless the bird is first rendered unconscious. Personnel should be trained on 
anesthetized and/or dead animals to demonstrate proficiency.
 Data suggest that electrical activity in the brain persists for 13 seconds following cervical dislocation in rats,251 and 
unlike decapitation, rapid exsanguination does not contribute to loss of consciousness.252,253 For some classes of poultry 
there is evidence that cervical dislocation may not cause immediate unconsciousness.235,236,254,255

 Advantages—(1) Cervical dislocation is a method that may induce rapid loss of consciousness.150,251 (2) It does not 
chemically contaminate tissue. (3) It is rapidly accomplished.
 Disadvantages—(1) Cervical dislocation may be aesthetically displeasing to personnel performing or observing the 
method. (2) Cervical dislocation requires mastering technical skills to ensure loss of consciousness is rapidly induced. (3) 
Its use for euthanasia is limited to small birds, poultry, mice, immature rats (< 200 g), and rabbits.
 General recommendations—Manual cervical dislocation is acceptable with conditions for euthanasia of small birds, 
poultry, mice, rats weighing < 200 g, and rabbits when performed by individuals with a demonstrated high degree of 
technical proficiency. In lieu of demonstrated technical competency, animals must be unconscious or anesthetized prior 
to cervical dislocation. For heavy rats and rabbits, the large muscle mass in the cervical region makes manual cervical 
dislocation physically more difficult.256 When performed on poultry, cervical dislocation must result in luxation of the 
cervical vertebrae without primary crushing of the vertebrae and spinal cord. In some classes of poultry, there is evidence 
that cervical dislocation may not cause immediate unconsciousness.235,236,254,255 In these cases, other physical methods such 
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as blunt force trauma or decapitation may be more humane257 and should be employed when available or practicable.
 Those responsible for the use of this method must ensure that personnel performing cervical dislocation have been 
properly trained and consistently apply it humanely and effectively.
M3.7 DECAPITATION
 Decapitation can be used to euthanize rodents and small rabbits in research settings. It provides a means to recover tis-
sues and body fluids that are chemically uncontaminated. It also provides a means of obtaining anatomically undamaged 
brain tissue for study.258

 Although it has been demonstrated that electrical activity in the brain persists for 13 to 14 seconds following de-
capitation,259 more recent studies and reports251–253 indicate this activity does not imply that pain is perceived, and in fact 
conclude that loss of consciousness develops rapidly. Visually evoked potentials in mice were reduced more quickly after 
cervical dislocation compared with decapitation.260

 Guillotines designed to accomplish decapitation of adult rodents and small rabbits in a uniformly instantaneous man-
ner are commercially available. Guillotines are not commercially available for neonatal rodents, but sharp blades can be 
used for this purpose.

Advantages—(1) Decapitation appears to induce rapid loss of consciousness.251–254 (2) It does not chemically contami-
nate tissues. (3) It is rapidly accomplished.

Disadvantages—(1) Handling and restraint required to perform decapitation may be distressful for animals.261 (2) 
The interpretation of the presence of electrical activity in the brain following decapitation has created controversy, and 
its importance may still be open to debate.251–254,259 (3) Personnel performing this method should recognize the inherent 
danger of the guillotine and take precautions to prevent personal injury. (4) Decapitation may be aesthetically displeasing 
to personnel performing or observing the method.

General recommendations—This method is acceptable with conditions if performed correctly, and it may be used in 
research settings when its use is required by the experimental design and approved by the IACUC. Decapitation is justi-
fied for studies where undamaged and uncontaminated brain tissue is required. The equipment used to perform decapi-
tation must be maintained in good working order and serviced on a regular basis to ensure sharpness of blades. The use 
of plastic cones to restrain animals appears to reduce distress from handling, minimizes the chance of injury to person-
nel, and improves positioning of the animal. Decapitation of amphibians, fish, and reptiles is addressed elsewhere in the 
Guidelines. Those responsible for the use of this method must ensure that personnel who perform decapitation have been 
properly trained to do so and are monitored for competence.
M3.8 ELECTROCUTION

Alternating current has been used to euthanize dogs, cattle, sheep, goats, swine, chickens, foxes, mink, and 
fish.227,239,242,262–270 Fifty- or 60-cycle electrical current is more effective than higher frequencies.271,272 Electrocution induces 
death by cardiac fibrillation, which causes cerebral hypoxia.269,270,273 However, animals do not lose consciousness for 10 to 
30 seconds or more after onset of cardiac fibrillation. It is imperative that animals be unconscious and insensible to pain 
before being electrocuted. Unconsciousness can be induced by any method that is acceptable or acceptable with condi-
tions, including passing a current through the brain.274

Parameters for use of electricity to induce unconsciousness are readily available.239,275 When electricity is used to 
induce unconsciousness, a current is passed through the brain, which will induce a grand mal epileptic seizure.267,270,276,277 
Signs of effective induction of the seizure are extension of the limbs, opisthotonus, downward rotation of the eyeballs, and 
a tonic (rigid) spasm changing to a clonic (paddling) spasm with eventual muscle flaccidity.

There are 3 approaches to the use of electricity for euthanasia. They are head only, 1-step head to body, and 2-step 
head and body. To be effective for euthanasia all 3 of these methods must induce a grand mal epileptic seizure.
 For the head-only procedure, an electrical current is passed through the head to induce a seizure. This causes a tem-
porary loss of consciousness of 15 to 30 seconds’ duration,276–278 but does not induce cardiac fibrillation. For this reason, 
head-only application must be immediately followed by a secondary procedure to cause death. When the head-only pro-
cedure is applied, the grand mal seizure is easily observable. Electrically induced cardiac fibrillation, exsanguination, or 
other appropriate adjunctive methods may be used to achieve death and should be performed within 15 seconds of when 
the animal becomes unconscious.
 In the 1-step head-to-body approach an electrical current is simultaneously passed through both the brain and the 
heart. This simultaneously induces a grand mal seizure and electrocutes the animal by inducing cardiac arrest.263,276,279–281 
Because electricity passes through the spinal column, clinical signs of the grand mal seizure may be masked; however, it 
is usually possible to see a weak tonic phase and weak clonic phase after a 3-second application. If current is applied for 
more than 3 seconds, tonic and clonic spasms may be blocked. The 1-step approach must be used with amperage settings 
that have been scientifically verified to induce a seizure. Recommended amperages are 1.25 amps for pigs, 1 amp for 
sheep, and 1.25 amps for cattle.238,281 Denicourt et al282 report that 110 V at 60 Hz applied for 3 seconds was effective for 
pigs up to 125 kg (275 lb).
 In the 2-step method an electrical current is passed through the head to induce unconsciousness, then a second current 
is passed through either the side of the body or the brisket to induce cardiac arrest.283,284 Applying the second current by an 
electrode placed on the side of the body behind the forelimb has been reported to be effective.283

 A common cause of failure to induce unconsciousness is incorrect placement of the electrodes.279 Experiments with 
dogs revealed that electrode positions where the brain is bypassed do not cause instantaneous unconsciousness. When 
electricity passes only between the forelimbs and hind limbs or neck and feet, it causes the heart to fibrillate but does not 
induce sudden loss of consciousness.273 The animal will be electrocuted, but will remain conscious until it dies from cardi-
ac fibrillation.
 Three options are available for correct electrode placement for the head-only method, including on both sides of 
the head between the eye and ear, the base of the ear on both sides of the head, and diagonally below one ear and above 
the eye on the opposite side of the head. For the 1-step (head-to-back) method, the head electrode may be placed on the 
forehead or immediately behind the ear. The head electrode should never be placed on the neck because the brain will 
be bypassed.285 Diagonal movement of the electrical current through the body can be accomplished by placing the head 
electrode behind one ear and the body electrode on the opposite side. When the 2-step procedure is used, placement of the 
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body electrode behind the forelimb is effective.283

Electrodes consisting of a metal band or chain around the nose and a band or chain around the thorax appear to be 
effective for pigs weighing up to 125 kg.282

When electrical methods of euthanasia are used, the following signs of return to consciousness must be absent: rhyth-
mic breathing, righting reflex, vocalization, eyeblink, and tracking of a moving object.283 Gasping and nystagmus may be 
present in animals that have been successfully rendered unconscious with electricity. Gasping should not be confused with 
rhythmic breathing, and nystagmus (a rapid vibrating or fluttering of the eye) should not be confused with eyeblink (com-
plete closure and then complete opening of the eye, which occurs without touching).

Advantages—(1) Electrocution is humane if the animal is first rendered unconscious. (2) It does not chemically con-
taminate tissues. (3) It is economical.

Disadvantages—(1) Electrocution may be hazardous to personnel. (2) It is not useful for dangerous, intractable 
animals that are difficult to restrain. (3) It is aesthetically objectionable because of violent extension and stiffening of the 
limbs, head, and neck. (4) It may not result in death in small animals (< 5 kg [11 lb]) because ventricular fibrillation and 
circulatory collapse do not always persist after cessation of current flow. (5) Sometimes it is not effective in dehydrat-
ed animals.275 (6) Personnel must be familiar with appropriate placement of electrodes and use of equipment. (7) Pur-
pose-built equipment must be used.

General recommendations—Euthanasia by electrocution is acceptable with conditions. It requires special skills and 
equipment that will ensure passage of sufficient current through the brain to induce loss of consciousness and induce tonic 
and clonic epileptic spasms. Unconsciousness must be induced before cardiac fibrillation or simultaneously with cardiac 
fibrillation. Cardiac fibrillation must never occur before the animal is rendered unconscious. Methods that apply electric 
current from head to tail, head to foot, or head to moistened metal plates on which the animal stands are unacceptable. 
The 2-step method should be used in situations where there may be questions about sufficient current to induce a grand 
mal seizure with tonic and clonic spasms. This approach enables observation of tonic and clonic spasms before a second 
current is applied to induce cardiac arrest. Although acceptable with conditions if the aforementioned requirements are 
met, the method’s disadvantages outweigh its advantages in most applications. Electroimmobilization that paralyzes an 
animal without first inducing unconsciousness is extremely aversive and is unacceptable.274,275 For both humane and safety 
reasons, the use of household electrical cords is not acceptable.
M3.9 KILL TRAPS
 Mechanical kill traps are used for the collection and killing of small, free-ranging mammals for commercial purposes 
(fur, skin, or meat), scientific purposes, to stop property damage, and to protect human safety. Their use remains contro-
versial and kill traps do not always render a rapid or stress-free death consistent with the criteria established for euthanasia 
by the POE.286 For this reason, use of live traps followed by other methods of euthanasia is preferred. There are a few sit-
uations when that is not possible (eg, pest control) or when it may actually be more stressful for the animals or dangerous 
for humans to use live traps.
 Although newer technologies are improving kill trap performance in achieving loss of consciousness quickly, individ-
ual testing is recommended to be sure the trap is working properly.287 If kill traps must be used, the most humane option 
available must be chosen,288–290 as evaluated by use of International Organization for Standardization testing procedures,291 
or by the methods of Gilbert,292 Proulx et al,293,294 or Hiltz and Roy.295

 To reach the required level of efficacy, traps may need to be modified from manufacturers’ production standards. In 
addition, as specified in scientific studies, trap placement (ground vs tree sets), bait type, set location, selectivity appara-
tus, body placement modifying devices (eg, side wings, cones), trigger sensitivity, and trigger type, size, and conformation 
are essential considerations that could affect a kill trap’s ability to reach these standards. Several kill traps, modifications, 
and set specifics have been scientifically evaluated and found to meet standards for various species.293,294,296–309,c

 Advantage—(1) Free-ranging small mammals may be killed with minimal distress associated with handling and 
human contact. (2) Multiple animals may be effectively killed in situations where public health, animal behavior, or other 
constraints exist.
 Disadvantages—(1) Traps may not kill within acceptable time periods. (2) Selectivity and efficiency is dependent on 
the skill and proficiency of the operator. (3) Nontarget species may be trapped and injured.
 General recommendations—Kill traps do not consistently meet the POE’s criteria for euthanasia, and may be best 
characterized as humane killing under some circumstances. At the same time, it is recognized they can be practical and 
effective for scientific animal collection or pest control when used in a manner that ensures selectivity, a swift kill, and no 
damage to body parts needed for field research.310,311 Care must be taken to avoid trapping and injuring nontarget species.
 Traps need to be checked at least once daily. In those instances when an animal is wounded or captured but not dead, 
the animal must be killed quickly and humanely. Kill traps should be used only when other acceptable methods are not 
practical or have failed. Traps for nocturnal species should not be activated during the day to avoid capture of diurnal 
species.310 Trap manufacturers should strive to meet their responsibility of minimizing pain and suffering in target spe-
cies. Traps that entrap a conscious animal in glue or other sticky substance are not acceptable for euthanasia, but may be 
required for pest control. Glue traps are acceptable for insects or spiders.
M3.12 THORACIC (CARDIOPULMONARY, CARDIAC) COMPRESSION
 Thoracic (cardiopulmonary, cardiac) compression is a method that has been used by biologists to terminate the lives 
of wild small mammals and birds, mainly under field conditions.319 Although it has been used extensively in the field, data 
supporting this method are limited, including degree of distress induced and time to unconsciousness or death.320 Given 
our current knowledge of the physiology of both small mammals and birds, it cannot be assured that thoracic compression 
does not result in pain and distress before animals become unconscious. Consequently, thoracic compression is an unac-
ceptable means of euthanizing animals that are not deeply anesthetized or insentient due to other reasons, but is appropri-
ate as a secondary method for animals that are insentient.
 The consensus of veterinarians with field biology training and expertise is that portable equipment and alternate meth-
ods are currently available to field biologists for euthanasia of wildlife under field conditions, in accordance with current 
standards for good animal welfare. Anesthetics can be administered prior to application of thoracic compression. Depend-
ing on taxa, open-drop methods or injectable agents that do not require DEA registration can be used. These alternate 
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methods are generally practical to use with minimal training and preparation as standard procedures prior to embarking 
upon fieldwork.

M3.13 ADJUNCTIVE METHODS
M3.13.1 Exsanguination

Exsanguination can be used to ensure death subsequent to stunning, or in otherwise unconscious animals. Because 
anxiety is associated with extreme hypovolemia, exsanguination must not be used as a sole means of euthanasia.321 Ani-
mals may be exsanguinated to obtain blood products, but only when they are sedated, stunned, or anesthetized.322

M3.13.2 Pithing
In general, pithing is used as an adjunctive procedure to ensure death in an animal that has been rendered unconscious 

by other means. For some species, such as frogs, with anatomic features that facilitate easy access to the CNS, pithing 
may be used as a sole means of euthanasia, but an anesthetic overdose is more suitable.

Pithing in ruminants is performed by inserting a pithing rod or tool through the entry site produced in the skull by a 
PCB or free bullet.323 The operator manipulates the pithing tool to substantially destroy both brainstem and spinal cord 
tissue. Muscular activity during pithing can be considerable, but is followed by quiescence that facilitates exsanguination 
or other procedures. Pithing is sometimes used in advance of exsanguination to reduce involuntary movement in stunned 
animals.324 This method should not be used in ruminants intended for food because of possible contamination of the meat 
with specified risk materials.

Disposable pithing rods are available for purchase. The rod must be somewhat rigid, yet flexible, and of sufficient 
length to reach the brain and spinal column through the access point in the skull.

M4 Footnotes
a. MS 222, Argent Laboratories Inc, Redmond, Wash.
b. T-61, Intervet Canada Corp, Kirkland, QC, Canada.
c. Twitchell C, Roy LD, Gilbert FF, et al. Effectiveness of rotating-jaw killing traps for beaver (Castor Canadensis) (oral presentation). North Am Aquat Furbearer 

Symp, Starkville, Miss, May 1999.

M5 References
157. Wilkins III JR, Bowman ME. Needlestick injuries among female veterinarians: frequency, syringe contents and side-effects. Occup Med (Lond) 1997;47:451–457.
158. Lewbart GA, ed. Invertebrate medicine. Oxford, England: Blackwell, 2006.
159. Schwartz JA, Warren RJ, Henderson DW, et al. Captive and field tests of a method for immobilization and euthanasia of urban deer. Wildl Soc Bull 1997;25:532–

541.
160. Bucher K, Bucher KE, Waltz D. Irritant actions of unphysiological pH values. A controlled procedure to test for topical irritancy. Agents Actions 1979;9:124–132.
161. Khoo SY, Lay BPP, Joya J, et al. Local anaesthetic refinement of pentobarbital euthanasia reduces abdominal writhing without affecting immunohistochemical 

endpoints in rats. Lab Anim 2018;52:152–162.
162. Grier RL, Schaffer CB. Evaluation of intraperitoneal and intrahepatic administration of a euthanasia agent in animal shelter cats. J Am Vet Med Assoc 

1990;197:1611–1615.
163. Schoell AR, Heyde BR, Weir DE, et al. Euthanasia method for mice in rapid time-course pulmonary pharmacokinetic studies. J Am Assoc Lab Anim Sci 

2009;48:506–511.
164. Philbeck TE, Miller LJ, Montez D, et al. Hurts so good. Easing IO pain and pressure. JEMS 2010;35:58–62, 65–66, 68, 69.
165. Montez D, Miller LJ, Puga T, et al. Pain management with the use of IO: easing IO pain and pressure. Available at: www.jems.com/article/intraosseous/pain-man-

agement-use-io. Accessed Jun 13, 2011.
166. US FDA. Tributame euthanasia solution: embutramide/chloroquine phosphate/lidocaine. Freedom of Information summary. NADA 141–245. Silver Spring, Md: 

FDA, 2005.
167. US FDA. 21 CFR Part 522. Implantation or injectable dosage form new animal drugs; embutramide, chloroquine, and lidocaine solution. Fed Regist 

2005;70:36336–36337. 
168. US FDA. 21 CFR Part 1308. Schedules of controlled substances: placement of embutramide into schedule III. Fed Regist 2006;71:51115–51117.
169. Sodfola OA. The cardiovascular effect of chloroquine in anesthetized dogs. Can J Physiol Pharmacol 1980;58:836–841.
170. Don Michael TA, Alwassadeh S. The effects of acute chloroquine poisoning with special references to the heart. Am Heart J 1970;79:831–842.
171. Webb AI. Euthanizing agents. In: Reviere JE, Papich MG, eds. Veterinary pharmacology and therapeutics. 9th ed. Ames, Iowa: Wiley Blackwell, 2009;401–408.
172. Webb AI, Pablo LS. Local anesthetics. In: Reviere JE, Papich MG, eds. Veterinary pharmacology and therapeutics. 9th ed. Ames, Iowa: Wiley Blackwell, 

2009;381–400.
173. Hellebrekers LJ, Baumans V, Bertens APMG, et al. On the use of T61 for euthanasia of domestic and laboratory animals; an ethical evaluation. Lab Anim 

1990;24:200–204.
174. Park CK, Kim K, Jung SJ, et al. Molecular mechanism for local anesthetic action of eugenol in the rat trigeminal system. Pain 2009;144:84–94.
175. Kearns KS, Swenson B, Ramsay EC. Dosage trials with transmucosal carfentanil citrate in non-human primates. Zoo Biol 1999;18:397–402.
176. Flecknell PA. Laboratory animal anaesthesia. 2nd ed. San Diego: Elsevier Academic Press, 1996;168–171.
177. Saxena K. Death from potassium chloride overdose. Postgrad Med 1988;84:97–98, 101–102.
178. Lumb WV. Euthanasia by noninhalant pharmacologic agents. J Am Vet Med Assoc 1974;165:851–852.
179. Ciganovich E. Barbiturates. In: Field manual of wildlife diseases. General field procedures and diseases of birds. Biological Resources Division information and 

technology report 1999–001. Washington, DC: US Department of the Interior and US Geological Survey, 1999;349–351.
180. Raghav R, Taylor M, Guincho M, et al. Potassium chloride as a euthanasia agent in psittacine birds: clinical aspects and consequences for histopathologic assess-

ment. Can Vet J 2011;52:303–306.
181. Messenger JB, Nixon M, Ryan KP. Magnesium chloride as an anaesthetic for cephalopods. Comp Biochem Physiol C 1985;82:203–205.
182. Luckl J, Keating J, Greenberg JH. Alpha-chloralose is a suitable anesthetic for chronic focal cerebral ischemia studies in the rat: a comparative study. Brain Res 

2008;1191:157–167.
183. Belant JL, Tyson LA, Seamans TW. Use of alpha-chloralose by the Wildlife Services program to capture nuisance birds. Wildl Soc Bull 1999;27:938–942.
184. Cobaugh DJ. Ethanol. In: Brent J, Phillips SD, Wallace KL, et al, eds. Critical care toxicology. Philadelphia: Mosby, 2005;1553–1558.
185. Harms C. Anesthesia in fish. In: Fowler ME, Miller RE, eds. Zoo and wild animal medicine: current therapy 4. Philadelphia: WB Saunders Co, 1999;158–163.
186. Lord R. Use of ethanol for euthanasia of mice. Aust Vet J 1989;66:268.
187. Allen-Worthington KH, Brice AK, Marx JO, et al. Intraperitoneal injection of ethanol for the euthanasia of laboratory mice (Mus musculus) and rats (Rattus nor-

vegicus). J Am Assoc Lab Anim Sci 2015;54:769–778.
188. de Souza Dyer C, Brice AK, Marx JO. Intraperitoneal administration of ethanol as a means of euthanasia for neonatal mice (Mus musculus). J Am Assoc Lab Anim 

Sci 2017;56:299–306.
189. US FDA. ANADA 200–226 Tricaine-S—original approval. Available at: www.fda.gov/AnimalVeterinary/Products/ApprovedAnimalDrugProducts/FOIADrug-

Summaries/ucm132992.htm. Accessed May 16, 2011.
190. Noga EJ. Pharmacopoeia. In: Fish disease: diagnosis and treatment. 2nd ed. Ames, Iowa: Wiley-Blackwell, 2010;375–420.
191. Stoskopf MK. Anesthesia. In: Brown LA, ed. Aquaculture for veterinarians: fish husbandry and medicine. Oxford, England: Pergamon Press, 1993;161–167.
192. Committee for Veterinary Medicinal Products. Tricaine mesilate: summary report. EMEA/MRL/586/99-FINAL. London: European Agency for the Evaluation of 

Medicinal Products, 1999. Available at www.ema.europa.eu/docs/enGB/documentlibrary/MaximumResidueLimits-Report/2009/11/WC500015660.pdf. Accessed 
Sep 9, 2010.

193. Torreilles SL, McClure DE, Green SL. Evaluation and refinement of euthanasia methods for Xenopus laevis. J Am Assoc Lab Anim Sci 2009;48:512–516.
194. Bernstein PS, Digre KB, Creel DJ. Retinal toxicity associated with occupations exposure to the fish anesthetic MS 222 (ethyl-m-aminobenzoic acid methanesul-

fonate). Am J Ophthalmol 1997;124:843–844.



JULY - AUGUST n 33

www.wctmagazine.com

195. Kaiser H, Green DM. Keeping the frogs still: Orajel is a safe anesthetic in amphibian photography. Herpetol Rev 2001;32:93–94.
196. Chen MH, Combs CA. An alternative anesthesia for amphibians: ventral application of benzocaine. Herpetol Rev 1999;30:34.
197. Blessing JJ, Marshal JC, Balcombe SR. Humane killing of fishes for scientific research: a comparison of two methods. J Fish Biol 2010;76:2571–2577.
198. US FDA Center for Veterinary Medicine. Enforcement priorities for drug use in aquaculture. Silver Spring, Md: US FDA, 2011. Available at: www.fda.gov/down-

loads/AnimalVeterinary/GuidanceComplianceEnforcement/PoliciesProceduresManual/UC M046931.pdf. Accessed Jan 10, 2011.
199. National Toxicology Program. NTP technical report on the toxicology and carcinogenesis studies of isoeugenol (CAS No. 97–54–1) in F344/N rats and B6C3F1 

mice (gavage studies). NTP TR 551. NIH publication No. 08–5892. Washington, DC: US Department of Health and Human Services, 2008. Available at: ntp.
niehs.nih.gov/files/TR551boardweb.pdf. Accessed May 16, 2011.

200. Grush J, Noakes DL, Moccia RD. The efficacy of clove oil as an anesthetic for the zebrafish, Danio rerio (Hamilton). Zebrafish 2004;1:46–53.
201. Borski RJ, Hodson RG. Fish research and the institutional animal care and use committee. ILAR J 2003;44:286–294.
202. Sladky KK, Swanson CR, Stoskopf MK, et al. Comparative efficacy of tricaine methanesulfonate and clove oil for use as anesthetics in red pacu (Piaractus 

brachypomus). Am J Vet Res 2001;62:337–342.
203. Brodin P, Roed A. Effects of eugenol on rat phrenic nerve and phrenic-diaphragm preparations. Arch Oral Biol 1984;29:611–615.
204. Ingvast-Larsson JC, Axén VC, Kiessling AK. Effects of isoeugenol on in vitro neuromuscular blockade of rat phrenic nerve-diaphragm preparations. Am J Vet Res 

2003;64:690–693.
205. Meyer RE, Fish R. Pharmacology of injectable anesthetics, sedatives, and tranquilizers. In: Fish RE, Danneman PJ, Brown M, et al, eds. Anesthesia and analgesia 

of laboratory animals. 2nd ed. San Diego: Academic Press, 2008;27–82.
206. Neiffer DL, Stamper A. Fish sedation, anesthesia, analgesia, and euthanasia: considerations, methods, and types of drugs. ILAR J 2009;50:343–360.
207. US FDA. The index of legally marketed unapproved new animal drugs for minor species. Available at: www.fda.gov/animal-veterinary/minor-useminor-species/

index-legally-marketed-unapproved-new-animal-drugs-minor-species. Accessed Dec 27, 2019.
208. Estrela C, Estrela CR, Barbin EL, et al. Mechanism of action of sodium hypochlorite. Braz Dent J 2002;13:113–117.
209. National Institutes of Health. Guidelines for use of zebrafish in the NIH intramural research program. Bethesda, Md: National Institutes of Health, 2009. Available 

at: oacu.od.nih.gov/arac/documents/Zebrafish.pdf. Accessed Nov 25, 2010.
210. Agency for Toxic Substances and Disease Registry. Toxological profile for formaldehyde. July 1999. Available at: www.atsdr.cdc.gov/toxprofiles/tp111.pdf. Ac-

cessed Aug 13, 2012.
211. National Toxicology Program. Report on carcinogens. 12th ed. Research Triangle Park, NC: US Department of Health and Human Services, Public Health Service, 

National Toxicology Program, 2011.
212. Murray MJ. Invertebrates. In: Guidelines for the euthanasia of nondomestic animals. Yulee, Fla: American Association of Zoo Veterinarians, 2006;25–27.
213. Vickroy TW. Local anesthetics. In: Riviere JE, Papich MG, eds. Veterinary pharmacology and therapeutics. 10th ed. Hoboken, NJ: Wiley Blackwell, 2018;369–

386.
214. Aleman M, Davis E, Kynch H, et al. Drug residues after intravenous anesthesia and intrathecal lidocaine hydrochloride euthanasia in horses. J Vet Intern Med 

2016;30:1322–1326.
215. Dennis MB, Jr., Dong WK, Weisbrod KA, et al. Use of captive bolt as a method of euthanasia in larger laboratory animal species. Lab Anim Sci 1988;38:459–462.
216. Gibson TJ, Whitehead C, Taylor R, et al. Pathophysiology of penetrating captive bolt stunning in Alpacas (Vicugna pacos). Meat Sci 2015;100:227–231.
217. Schwenk BK, Lechner I, Ross SG, et al. Magnetic resonance imaging and computer tomography of brain lesions in water buffaloes and cattle stunned with hand-

guns or captive bolts. Meat Sci 2016;113:35–40.
218. Gilliam JN, Shearer JK, Bahr RJ, et al. Evaluation of brainstem disruption following penetrating captive-bolt shot in isolated cattle heads: comparison of traditional 

and alternative shot-placement landmarks. Anim Welf 2016;25:347–353.
219. Kline HC, Wagner DR, Edwards-Callaway LN, et al. Effect of captive bolt gun length on brain trauma and post-stunning hind limb activity in finished cattle Bos 

taurus. Meat Sci 2019;155:69–73.
220. Woods J, Shearer JK, Hill J. Recommended on-farm euthanasia practices. In: Grandin T, ed. Improving animal welfare: a practical approach. Wallingford, En-

gland: CABI Publishing, 2010.
221. Blackmore DK. Energy requirements for the penetration of heads of domestic stock and the development of a multiple projectile. Vet Rec 1985;116:36–40.
222. Daly CC, Whittington PE. Investigation into the principal determinants of effective captive bolt stunning of sheep. Res Vet Sci 1989;46:406–408.
223. Clifford DH. Preanesthesia, anesthesia, analgesia, and euthanasia. In: Fox JG, Cohen BJ, Loew FM, eds. Laboratory animal medicine. New York: Academic Press 

Inc, 1984;528–563.
224. Australian Veterinary Association. Guidelines for humane slaughter and euthanasia. Member’s directory and policy compendium. Lisarow, NSW: Veritage Press, 

1997.
225. Finnie JW. Neuropathologic changes produced by non-penetrating percussive captive bolt stunning of cattle. N Z Vet J 1995;43:183–185.
226. Blackmore DK, Newhook JC. The assessment of insensibility in sheep, calves and pigs during slaughter. In: Eikelenboom G, ed. Stunning of animals for slaughter. 

Boston: Martinus Nijhoff Publishers, 1983;13–25.
227. Gregory NG. Animal welfare at markets and during transport and slaughter. Meat Sci 2008;80:2–11.
228. Grandin T. Objective scoring of animal handling and stunning practices at slaughter plants. J Am Vet Med Assoc 1998;212:36–39.
229. Gibson TJ, Mason CW, Spence JY, et al. Factors affecting penetrating captive bolt gun performance. J Appl Anim Welf Sci 2015;18:222–238.
230. Terlouw C, Bourguet C, Deiss V. Consciousness, unconsciousness and death in the context of slaughter. Part 1. Neurobiological mechanisms underlying stunning 

and killing. Meat Sci 2016;118:133–146.
231. Terlouw C, Bourguet C, Deiss V. Consciousness, unconsciousness and death in the context of slaughter. Part 2. Evaluation methods. Meat Sci 2016;118:147–156.
232. Oliveira SEO, Gregory NG, Dalla Costa FA, et al. Effectiveness of pneumatically powered penetrating and non-penetrating captive bolts in stunning cattle. Meat 

Sci 2018;140:9–13.
233. Gibson TJ, Oliveira SEO, Dalla Costa FA, et al. Electroencephalographic assessment of pneumatically powered penetrating and non-penetrating captive-bolt stun-

ning of bulls. Meat Sci 2019;151:54–59.
234. Casey-Trott TM, Millman ST, Turner PV, et al. Effectiveness of a nonpenetrating captive bolt for euthanasia of 3 kg to 9 kg pigs. J Anim Sci 2014;92:5166–5174.
235. Erasmus MA, Turner PV, Niekamp SG, et al. Brain and skull lesions resulting from use of percussive bolt, cervical dislocation by stretching, cervical dislocation 

by crushing and blunt trauma in turkeys. Vet Rec 2010;167:850–858.
236. Erasmus MA, Turner PV, Widowski TM. Measures of insensibility used to determine effective stunning and killing of poultry. J Appl Poult Res 2010;19:288–298.
237. Canadian Council on Animal Care. Guide to the care and use of experimental animals. Vol 1. 2nd ed. Ottawa: Canadian Council on Animal Care, 1993.
238. Green CJ. Euthanasia. In: Animal anesthesia. London: Laboratory Animals Ltd, 1979;237–241.
239. World Organisation for Animal Health (OIE). Chapter 7.6: killing of animals for disease control purposes. In: Terrestrial animal health code. 20th ed. Paris: OIE, 

2011. Available at: www.oie.int/index.php?id=169&L=0&htmfile=chapitre1.7.6.htm. Accessed May 16, 2011.
240. Finnie JW. Neuroradiological aspects of experimental traumatic missile injury in sheep. N Z Vet J 1994;42:54–57.
241. Longair JA, Finley GG, Laniel MA, et al. Guidelines for the euthanasia of domestic animals by firearms. Can Vet J 1991;32:724–726.
242. Carding T. Euthanasia of dogs and cats. Anim Regul Stud 1977;1:5–21.
243. Blackmore DK, Bowling MC, Madie P, et al. The use of a shotgun for the emergency slaughter or euthanasia of large mature pigs. N Z Vet J 1995;43:134–137.
244. Finnie IW. Traumatic head injury in ruminant livestock. Aust Vet J 1997;75:204–208.
245. Blackmore DK, Madie P, Bowling MC, et al. The use of a shotgun for emergency slaughter of stranded cetaceans. N Z Vet J 1995;43:158–159.
246. Nelson JM. Bullet energy in foot pounds. Available at: web.stcloudstate.edu/jmnelson/web/gun/benergy/index.html. Accessed Jun 15, 2011.
247. Baker HJ, Scrimgeour HJ. Evaluation of methods for the euthanasia of cattle in a foreign animal disease outbreak. Can Vet J 1995;36:160–165.
248. Humane Slaughter Association. Humane killing of livestock using firearms: guidance notes #3. 2nd ed. Wheathampstead, England: Humane Slaughter Association, 

2005.
249. National Pork Board, American Association of Swine Practitioners. On-farm euthanasia of swine. 2nd edition. Des Moines, Iowa: National Pork Board, 2009.
250. Hughes HC. Euthanasia of laboratory animals. In: Melby EC, Altman NH, eds. Handbook of laboratory animal science. Vol 3. Cleveland: CRC Press, 1976;553–

559.
251. Vanderwolf CH, Buzak DP, Cain RK, et al. Neocortical and hippocampal electrical activity following decapitation in the rat. Brain Res 1988;451:340–344.
252. Holson RR. Euthanasia by decapitation: evidence that this technique produces prompt, painless unconsciousness in laboratory rodents. Neurotoxicol Teratol 

1992;14:253–257.
253. Derr RF. Pain perception in decapitated rat brain. Life Sci 1991;49:1399–1402.
254. Gregory NG, Wotton SB. Comparison of neck dislocation and percussion of the head on visual evoked responses in the chicken’s brain. Vet Rec 1990;126:570–

572.
255. Erasmus MA, Lawlis P, Duncan IJ, et al. Using time to insensibility and estimated time of death to evaluate a nonpenetrating captive bolt, cervical dislocation, and 

blunt trauma for on-farm killing of turkeys. Poult Sci 2010;89:1345–1354.
256. Keller GL. Physical euthanasia methods. Lab Anim (NY) 1982;11:20–26.
257. Webster AB, Fletcher DL, Savage SI. Humane on-farm killing of spent hens. J Appl Poult Res 1996;5:191–200.
258. Feldman DB, Gupta BN. Histopathologic changes in laboratory animals resulting from various methods of euthanasia. Lab Anim Sci 1976;26:218–221.
259. Mikeska JA, Klemm WR. EEG evaluation of humaneness of asphyxia and decapitation euthanasia of the laboratory rat. Lab Anim Sci 1975;25:175–179.
260. Cartner SC, Barlow SC, Ness TJ. Loss of cortical function in mice after decapitation, cervical dislocation, potassium chloride injection, and CO2 inhalation. Comp 



34 n WCT

www.facebook.com/wctmagazine

Med 2007;57:570–573.
261. Urbanski HF, Kelley ST. Sedation by exposure to gaseous carbon dioxide-oxygen mixture: application to studies involving small laboratory animal species. Lab 

Anim Sci 1991;41:80–82.
262. Gregory NG, Wotton SB. Effect of slaughter on the spontaneous and evoked activity of the brain. Br Poult Sci 1986;27:195–205.
263. Anil MH, McKinstry JL. Reflexes and loss of sensibility following head-to-back electrical stunning in sheep. Vet Rec 1991;128:106–107.
264. Hatch RC. Euthanatizing agents. In: Booth NH, McDonald LE, eds. Veterinary pharmacology and therapeutics. 6th ed. Ames, Iowa: Iowa State University Press, 

1988;1143–1148.
265. Lambooy E, van Voorst N. Electrocution of pigs with notifiable diseases. Vet Q 1986;8:80–82.
266. Eikelenboom G, ed. Stunning of animals for slaughter. Boston: Martinus Nijhoff Publishers, 1983.
267. Warrington R. Electrical stunning, a review of the literature. Vet Bull 1974;44:617–628.
268. Roberts TDM. Electrocution cabinets. Vet Rec 1974;95:241–242.
269. Loftsgard G, Rraathen S, Helgebostad A. Electrical stunning of mink. Vet Rec 1972;91:132–134.
270. Croft PG, Hume CW. Electric stunning of sheep. Vet Rec 1956;68:318–321.
271. Anil MH, McKinstry JL. The effectiveness of high frequency electrical stunning in pigs. Meat Sci 1992;31:481–491.
272. Croft PS. Problems with electric stunning. Vet Rec 1952;64:255–258.
273. Roberts TDM. Cortical activity in electrocuted dogs. Vet Rec 1954;66:561–567.
274. Pascoe PJ. Humaneness of an electroimmobilization unit for cattle. Am J Vet Res 1986;47:2252–2256.
275. Grandin T, American Meat Institute Animal Welfare Committee. Recommended animal handling guidelines and audit guide: a systematic approach to animal 

welfare. Washington, DC: American Meat Institute, 2010;19–22.
276. Grandin T. Euthanasia and slaughter of livestock. J Am Vet Med Assoc 1994;204:1354–1360.
277. Lambooy E. Electrical stunning of sheep. Meat Sci 1982;6:123–135.
278. Blackmore DK, Newhook JC. Insensibility during slaughter of pigs in comparison to other domestic stock. N Z Vet J 1981;29:219–222.
279. Grandin T. Solving return-to-sensibility problems after electrical stunning in commercial pork slaughter plants. J Am Vet Med Assoc 2001;219:608–611.
280. Anil MH. Studies on the return of physical reflexes in pigs following electrical stunning. Meat Sci 1991;30:13–21.
281. Hoenderken R. Electrical and carbon dioxide stunning of pigs for slaughter. In: Eikelenboom G, ed. Stunning of animals for slaughter. Boston: Martinus Nijhoff 

Publishers, 1983;59–63
282. Denicourt M, Klopfenstein C, DuFour V, et al. Developing a safe and acceptable method for on-farm euthanasia of pigs by electrocution. Final report. Montreal: 

Faculty of Veterinary Medicine, University of Montreal, 2009.
283. Vogel KD, Badtram G, Claus JR, et al. Head-only followed by cardiac arrest electrical stunning is an effective alternative to head-only electrical stunning in pigs. J 

Anim Sci 2011;89:1412–1418.
284. Weaver AL, Wotton SB. The Jarvis Beef Stunner: effect of a prototype chest electrode. Meat Sci 2009;81:51–56.
285. Grandin T. Cattle vocalizations are associated with handling and equipment problems in slaughter plants. Appl Anim Behav Sci 2001;71:191–201.
286. Meerburg BGH, Brom FWA, Kijlstra A. The ethics of rodent control. Pest Manag Sci 2008;64:1205–1211.
287. Federal Provincial Committee for Humane Trapping. Final report: Committee of the Federal Provincial Wildlife Conference. Ottawa: Canadian Wildlife Service, 

1981.
288. Department of Foreign Affairs and International Trade. Agreement on international humane trapping standards between the European Community, Canada, and 

the Russian Federation. Ottawa: Department of Foreign Affairs and International Trade, 1997;1–32.
289. Canadian General Standards Board. Animal (mammal) traps—mechanically powered, trigger-activated killing traps for use on, land. No. CAN/CGSB-144.1–96. 

Ottawa: Canadian General Standards Board, 1996;1–36.
290. Nolan JW, Barrett MW. Description and operation of the humane trapping research facility at the Alberta Environmental Centre. AECV90–R3. Vegreville, AB, 

Canada: Alberta Environmental Centre, 1990.
291. International Organization for Standardization. Animal (mammal) traps-part 4: methods for testing killing trap systems used on land or underwater. TC 191, ISO/

DIS 19009–4E. Geneva: International Organization for Standardization, 2000;1–15.
292. Gilbert FF. Assessment of furbearer response to trapping devices, in Proceedings. Worldw Furbearer Conf 1981;1599–1611.
293. Proulx G, Barrett MW. Evaluation of the Bionic trap to quickly kill fisher (Martes pennanti) in simulated natural environments. J Wildl Dis 1993;29:310–316.
294. Proulx G, Barrett MW, Cook SR. The C120 Magnum with pan trigger: a humane trap for mink (Mustela vison). J Wildl Dis 1990;26:511–517.
295. Hiltz M, Roy LD. Rating of killing traps against humane trapping standards using computer simulations, in Proceedings. 19th Vertebr Pest Conf 2000;197–201.
296. Association of Fish and Wildlife Agencies. Best management practices. Available at: jjcdev.com/~fishwild/?section=bestmanagementpractices Accessed Jul 22, 

2012.
297. International Association of Fish and Wildlife Agencies. Summary of progress. 1999–2000 field season: testing restraining and body-gripping traps for develop-

ment of best management practices for trapping in the United States. Washington, DC: International Association of Fish and Wildlife Agencies, 2003.
298. Warburton B, Gregory NG, Morriss G. Effect of jaw shape in kill-traps on time to loss of palpebral reflexes in brushtail possums. J Wildl Dis 2000;36:92–96.
299. King CM. The effects of two types of steel traps upon captured stoats (Mustela erminea). J Zool (Lond) 1981;195:553–554.
300. Proulx G, Kolenosky AJ, Cole PJ, et al. A humane killing trap for lynx (Felis lynx): the Conibear 330 with clamping bars. J Wildl Dis 1995;31:57–61.
301. Warburton B, Hall JV. Impact momentum and clamping force thresholds for developing standards for possum kill traps. NZ J Zool 1995;22:39–44.
302. Naylor BJ, Novak M. Catch efficiency and selectivity of various traps and sets used for capturing American martens. Wildl Soc Bull 1994;22:489–496.
303. Proulx G, Barrett MW. Field testing of the C120 magnum trap for mink. Wildl Soc Bull 1993;21:421–426.
304. Proulx G, Kolenosky AJ, Badry MJ, et al. Assessment of the Savageau 2001–8 trap to effectively kill artic fox. Wildl Soc Bull 1993;21:132–135.
305. Proulx G, Kolenosky AJ, Cole PJ. Assessment of the Kania trap to humanely kill red squirrels (Tamiasciurus hudsonicus) in enclosures. J Wildl Dis 1993;29:324–

329.
306. Proulx G, Pawlina IM, Wong RK. Re-evaluation of the C120 magnum and Bionic traps to humanely kill mink (lett). J Wildl Dis 1993;29:184.
307. Cooper JE, Ewbank R, Platt C, et al. Euthanasia of amphibians and reptiles. London: Universities Federation for Animal Welfare and World Society for the Protec-

tion of Animals, 1989.
308. Proulx G, Cook SR, Barrett MW. Assessment and preliminary development of the rotating jaw Conibear 120 trap to effectively kill marten (Martes americana). 

Can J Zool 1989;67:1074–1079.
309. Hill EP. Evaluation of improved traps and trapping techniques. Project report W-44–6, Job IV-B. Montgomery, Ala: Alabama Department of Conservation and 

Natural Resources, 1981;1–19.
310. Sikes RS, Gannon WL, Animal Care and Use Committee of the American Society of Mammalogists. Guidelines of the American Society of Mammalogists for the 

use of wild mammals in research. J Mammal 2011;92:235–253.
311. Improving animal welfare in US trapping programs. Washington, DC: International Association of Fish and Wildlife Agencies, 1997.
312. American Association of Avian Pathologists (AAAP) Animal Welfare and Management Practices Committee. Review of mechanical euthanasia of day-old poultry. 

Athens, Ga: American Association of Avian Pathologists, 2005.
313. Federation of Animal Science Societies (FASS). Guide for the care and use of agricultural animals in agricultural research and teaching. Champaign, Ill: Federa-

tion of Animal Science Societies, 2010.
314. Agriculture Canada. Recommended code of practice for the care and handling of poultry from hatchery to processing plant. Publication 1757/E.1989. Ottawa: 

Agriculture Canada, 1989.
315. European Council. European Council Regulation No. 1099/2009 of 24 December 2009 on the protection of animals at the time of killing. Brussels: The Council of 

the European Union, 2009.
316. Stavinoha WR. Study of brain neurochemistry utilizing rapid inactivation of brain enzyme activity by heating and microwave irradiation. In: Black CL, Stavinoha 

WB, Marvyama Y, eds. Microwave irradiation as a tool to study labile metabolites in tissue. Elmsford, NY: Pergamon Press, 1983;1–12.
317. Stavinoha WB, Frazer J, Modak AT. Microwave fixation for the study of acetylcholine metabolism. In: Jenden DJ, ed. Cholinergic mechanisms and psychopharma-

cology. New York: Plenum Publishing Corp, 1978;169–179.
318. Ikarashi Y, Marvyama Y, Stavinoha WB. Study of the use of the microwave magnetic field for the rapid inactivation of brain enzymes. Jpn J Pharmacol 

1984;35:371–387.
319. Engilis A Jr, Engilis IE, Paul-Murphy J. Rapid cardiac compression: an effective method of avian euthanasia. Condor 2018;120:617–621.
320. Paul-Murphy JR, Engilis, Jr. A, Pascoe PJ, et al. Comparison of intraosseous pentobarbital administration and thoracic compression for euthanasia of anesthetized 

sparrows (Passer domesticus) and starlings (Sturnus vulgaris). Am J Vet Res 2017;78:887–899.
321. Blackmore DK. Differences in behavior between sheep and cattle during slaughter. Res Vet Sci 1984;37:223–226.
322. Gregory NG, Wotton SB. Time to loss of brain responsiveness following exsanguination in calves. Res Vet Sci 1984;37:141–143.
323. Appelt M, Sperry J. Stunning and killing cattle humanely and reliably in emergency situations—a comparison between a stunning-only and stunning and pithing 

protocol. Can Vet J 2007;48:529–534.
324. Leach TM, Wilkins LJ. Observations on the physiological effects of pithing cattle at slaughter. Meat Sci 1985;15:101–106.



JULY - AUGUST n 35

www.wctmagazine.com

Call: 800-272-8727 • Online: www.livetrap.com

MANUFACTURED AND ASSEMBLED  
BY THE HARDWORKING EMPLOYEES OF  

TOMAHAWK LIVE TRAP • HAZELHURST, WISCONSIN

•  Made from high tensile, heavy gauge galvanized wire mesh  
for superior strength and higher corrosion resistance.

• Trap frame and doors contain 25% more reinforcing rods.

•  Trap frame consists entirely of ½” x 1” mesh which adds  
strength, protects bait area, and prevents animal damage to  
surrounding area.

•  Spring loaded doors with super strong “fast action” springs  
to insure instant door closure which prevents animals from  
backing out.

•  Optional reinforced rear release door with secure locking  
device.  Allows for safe releases and easy baiting, yet strong  
and escape proof.

•  “Sure-Fire” trip mechanism with brass roller system assures nearly 
100% capture rate.

•  Powder Coating available on all Tomahawk Professional  
Series traps.

Tomahawk Professional  
Series Traps
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We know Wildlife!
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Wildlife Control Supplies
u Experience   u Knowledge   u Products for Professionals   u “One-Stop” Shopping
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LOOKING FOR WILDLIFE CONTROL TRAINING?
WE’VE GOT YOU COVERED!

WCT Online Training
Center

Go to:
 https://wildlifetraining.thinkific.com/ 

and join today!

•  Free and paid training courses on a variety 
of subjects are available.

• Access videos and courses 24/7/365 from 
any Internet enabled device.

• Learn at your own pace based on your 
availability.

• Pause and restart right where you left off 
at a later time.

• No need to travel or shut down to attend 
training classes.

• Printable Certificates of Completion 
available on most paid courses.

• New courses are being developed and 
added.


