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About the Cover:
ln the center photograph, a wild lynx demonstrates the efficacy

of an alternative to the steel jaw leghold trap, leaping unharmed
from a log box trap in the Canadian woods. The other twelve
species of animals listed in European Union Regulation 3254191
are shown in the smaller photographs. Together they constitute
the species on whose furthis regulation callsfor an import ban into
the EU unless the exporting countries have prohibited use of the
leghold trap or adopted "internationally agreed humane trapping
standards."

These provisions are consistent with the Regulation's prohibi-
tion of the use of leghold traps in EU member countries which has
been in effect since lanuary 1, 1995. The law was passed in
response to public revulsion againstthe cruelty of the leghold trap,
which is now banned by a total of BB countries.

Photo credits: Ed Cesar: marten, muskrat, beaver, coyote, bobcat, ermine,
raccoon, lynx. Hope Ryden: wolf, badger, otter. K.W. Fink: fisher. Oxford
Scientific Films: sable.
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A steel jaw leghold trap.

Coyote caught by both front feet in
double - long s p rin g le g ho ld t rap s

being killed by a trapper

A raccoon in a leghold trap.
Note the exposed bone.

o

=.o

-
o

I nj urie s sustaine d aft e r
capture in a coilspring
leghold trap
necessitated surgical
amputation of this
beagle's front leg.
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FOREWORD

Much has transpired in the decade since this material was
first compiled to demonstrate the many alternatives to steel
jaw leghold traps. Sadly, the lnternationalAssociation of Fish

and Wildlife Agencies (IAFWA)* and the National Trappers
Association (NTA) are still clinging to the barbaric steel jaw
leghold trap, now prohibited in 88 countries.

ln their fight to keep this dread device of destruction,
the IAFWA and the NTA are utilizing a variety of public
relations gimmicks. The gruesome twosome are claiming
use of "sound science" in a "National Trap Testing Program"
to demonstrate the supposed humaneness of leghold traps.
Meantime their so-called science fails to even collect data
on pain caused to animals intraps. Morethan a million U.S.
taxpayer dollars are being siphoned from the U.S. Department
of Agriculture, through the IAFWA, for animal trap studies.
Most of these studies merely compare different types of
leghold traps, guaranteeing an end result that endorses a

steel jaw leghold trap!
The result of this scam will be a list of traps recommended for use on each species of furbearer in the U.S.

Thoughtheprocessisnotyetcomplete,weexpectthebulkofdevicesrecommendedwillbelegholdtraps. How
will the defenders of leghold traps reconcile these results with popular opinion (public opinion polls show that
the vast majority of Americans are opposed to leghold traps, and the American Veterinary Medical Association
and the American Animal HospitalAssociation have condemned them as "inhumane")? The IAFWA and NTA
intend to solve this sticky problem by referring to the traps using a new name, "Best Management Practices."
This term is expected to be far more palatable to politicians and the general public.

This public relations ploy has already worked in Europe where implementation of a law against cruel traps
was gutted, and the remains used by the U.S. government (working hand-in-hand with the IAFWA and the NTA)
to further entrench use of steel jaw leghold traps.

ln a tragic turn of events, lobbying by U.S. trap interests led to a weakening of the European resolve to stop
trade in furs obtained through use of inhumane traps. E.U. Regulation 3254191, adopted in 1991, mandated
a ban on use of leghold traps in the E.U. by 1995. A year later, fur from 13 species of furbearing species (see

cover) was to have been prohibited f rom the U.S. to the E. U. because of our nation's failure to ban leghold traps
or adopt "internationally agreed humane trapping standards."

The E.U. crumbled under threats of a World Trade Organization challenge brought by the Clinton
Administration(attheurgingofthelAFWAandNTA). NegotiationsbetweentheU.S.andtheE.U.Commission
led to the signing of an "understanding"-a non-binding (unenforceable) agreement that pays homage to the
public relations campaign of leghold trap apologists.

How ironic that a law intended to stop use of leghold traps has led to increased testing of these self-same
devices. And,ratherthanstoppingtheiruseintheU.S.,steeljawlegholdtrapswillbedefendedasbeingthe
" Best Management Practices."

On a more positive note, the citizenry of Colorado, California andMassachusetts have adopted, by state
ballot initiative, laws prohibiting use of steel jaw leghold traps, and Arizona, has prohibited use of these devices
onitspubliclands. NewJersey,Florida,andRhodelslandhavebanneduseof legholdtrapstoo. Wehopethis
movement away from leghold traps will continue until it has swept the United States clean of all steel jaw
leghold traps. As clearly demonstrated by this document, there are myriad alternatives. There is no excuse for
continued use of the archaic leghold trap.

- Cathy Liss
Executive Director
Animal Welfare lnstitute

*The lnternational Association of Fish and Wildlife Agencies poses as a governmental body representing all state game departments, but
dodges the Freedom of lnformation Act or anyother public accountability (because it is only a quasi-governmental body) and represents the

lowest common denominator in state wildlife protection. lt is our understanding that in 1998, each state game department paid dues of
$14,885 to the IAFWA for a total of $744,250 to its war chest.

o

This artist's rendering accurately captures
the United States Governments' aggressive
assault on Europe in response to the
European Union's noble attempt to use
"trade baniers" to bring an end to use of
steel jaw leghold traps all over the world.
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n B xTr in Modern Tra I

INTRODUCTION

Commercial trapping has long been dominated by a device which is notorious for the pain and injury it inflicts: the
steeljawlegholdtrap. Thesteeltrapholdsanimalsbygrippingaleg,orfoot,betweenjawspoweredbyaspring,orsprings.
Traps used today are identical in principle to those brought from Europe to the New World 300 years ago.'

OverthepastT5years,publicoppositiontotheuseofsteeljawlegholdtrapshasgraduallyintensified. ln1931,Norway

Figure 1: Raccoons in Tomahawk cage traps.

became the first nation to outlaw the steel trap. Others
followed suit. Between 1959 and 1965, "gin" traps (steel

leghold traps with serrated jaws), in use since the 1 500s,
were eliminated from the British lsles. On January 1,

1995, a Regulation came into effect banning use of the
steel leghold trap in all European Union countries.2 ln
March 1995, the Russian Parliament passed a law under
which "Use of foot gripping traps is prohibited exclusive
of cases envisaged by laws and other regulatory legal acts
of the subjects of the Russian Federation."3

During the fall of 1997, a binding three-party
Agreement on trappi ng was conc I uded between Russia,
Canada and the European Union. Underthe Tripartite
Agreement, Russia committed to eliminating all use of
"conventional"a steel jaw leghold traps "not later than
31 December, 1 999 provided that international
financial assistance is available to cover a sufficient
part of the cost of replacement of these traps." This

failing, Russia will, none the less, phase out "conventional" leghold traps within four years after the Agreement
comes into force. Since padded traps have not been introduced in Russia, this may have the practical effect of ending
all use of steel jaw leghold traps in the world's second largesttrapping nation.

Even in North America, where the steel trap has been defended by a powerful alliance of trappers and state and
provincial wildlife managers, change is underway. ln Canada, as of January 1,1995, steel jaw leghold traps were
prohibited for use on land against furbearers other than canids (fox, coyote and wolf) and felids (lynx and bobcat)s
although they are still allowed for mink, muskrat, beaver and otter in drowning sets. This regulation was
incorporated, in a modified form-without including raccoon-into the Tripartite Agreement. ln addition Canada
committed to ending land use of "conventional" steel
jaw leghold traps for all furbearers by March 31,2OO3.6
Late in 1 997, the United States acted to avoid a European
U nion boycott of U.S. furs by signing an "U nderstanding"
with the European U nion wherein, with certain possible
exceptions, the United States commits to phasing out
land use of "conventional" steel jaw leghold traps
within six years from the date all parties have signed the
Agreement.

The U.S.-E.U. Understanding and the Tripartite
Agreement will not, of themselves, end the use of steel
jaw leghold traps; what is in prospect is a large-scale
conversion to padded (steel jaw leghold) traps and a

substantial increase in the use of snares. However,
particularly in the United States, the resistance of trappers
and wild life managers to reform is not on ly being eroded
by pressure from the European Union and anti-trapping
activism at the local and state level. lt is also being overtaken by economic and demographic changes that encourage
reliance on alternative means of trapping.

One trend is the massive, year-by-year expansion of urban and suburban populations into the habitat of wild
animals, displacing some species and encouraging others to adapt and even rise to abnormal densities as human
congeners, producing record numbers of human-animal conflicts. Another is the decline in the market for wild-
caught furs and, with it, a sharp drop in the number of persons engaged in commercial trapping.
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Figure 2: Fox in cage trap.
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The convergence of these trends has overthrown the traditional relationship between pest trapping and
commercial trapping. While commercial trapping, especially in the United States, has imploded, pest trapping has
experienced explosive growth. There are now between 10,000 and 20,000 nuisance animal control firms employing
an estimated 70,000 persons in the United States. One firm, "Critter Control," founded only 12 years ago, has 100
branch offices and franchises across the country.T

The boom in pest control has led to a corresponding increase in demand for traps to carry it out. The workhorse
of pest control trapping-aside from small rodent trapping-is the wire cage (Figure 1). Tomahawk Live Trap
Company of Tomahawk, Wisconsin, one of the two largest cage trap makers in the United States, has experienced
a 300o/o increase in annual sales since 1993.8 lt now produces B0 different models of cage traps. Tru-Catch, of Belle
Fouche, South Dakota, has seen its sales double in the same period.e ln the United States alone, there are now at
least 50 cage trap makers, many of them recent arrivals
in the business. The infusion of "fresh blood" has brought
technical innovation and greater attention to the needs of
trappers.

ln 1981, the Ontario Department of Natural Re-
sources provided this assessment of cage traps con-
structed of galvanized wire mesh: "Although bulky and
somewhat awkward to use, the live trap (i.e. cage trap)
is a very effective means of harvesting marten, fisher and
raccoon. Other spec ies, i nc I ud i ng sku nk, sq u irrel, grou nd
hog, mink, weasel, muskrat, badger, opossum and bea-
ver, can be taken in a live trap." To this list should be
added Eurasian species, such as raccoon dogs, sable,
kolinsky, ferret, European and Asiatic badgers and mar-
ten. Cage traps will also take a variety of "pest species"
ranging from rats to feral hogs. Pest trappers use cage
traps routinely to catch red fox (Figure 2) and bobcats.
Scientists involved in marking and translocation found
wire cage traps "adequate" Ior taking lynx. Otters, too
powerful to be held in ordinary cage traps, can be taken
in Hancock traps.

As traplines have become increasingly mechanized,
logistical problems deriving from the cage trap's bulk
have become less significant. On wilderness traplines,
where equipment must be hauled on sledges behind
snowmobiles, through often d iff icult terrain, a trapping method pioneered by Ed Cesar on his trapline in the Canadian
Rockies offers a valuable alternative. For over three decades, Cesar has successfully used box traps made of logs
secured at the site to capture large- and medium-sized predators. The boxes have proven highly efficient for f isher,
wolverine (Figure 3), lynx, bobcat and red fox. A number of coyotes, considered the hardest of all furbearers to trap,
havebeencapturedaswell. Duringthewintersol 1992-1993and1993-lgg4,Cesartrapswereused,withnotable
success,bytheldahoDepartmentof FishandWildlifetolivecapturewolverinesfortaggingandrelease. TheCesar
system should be readily adaptable, not on ly to northern traplines, but to almost any area which is partially or wholly
forested.

The following sections discuss the use of box and cage traps for trapping furbearers and pest animals, focusing
largely, but not exclusively, on North America. Section One describes the types of cage traps currently in use.
Section Two describesthe use of box traps, particularly the log box trap. Section Three describes how mammals
are trapped and discusses the use of cage and box traps for capturing them.

SECTION ONE: CAGE TRAPS
During the 1920s and 1930s a number of designs came on the market. Some were inspired by the Anti-Steel Trap

League and other humane groups which encouraged development of alternative traps. Most of the basic designs in
commercial production today were developed during that period. The cage trap industry in North America is dominated
by two.U.S. companies: the Tomahawk Live Trap Company of Tomahawk, Wisconsin and the Woodstream Corporation
of Lititz, Pennsylvania. Woodstream was the world's largest producer of steel jaw leghold traps until 1998 when Ekco
Croup,theparentcompany,announcedthediscontinuationoftheseoperations. Thecompanystatedthat"thelegholdtrap
business is no longer consistent with [our] strategic plans." Small firms, some made up of no more than a single person,
appear to be absorbing an increasing chunk of the market.
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Figure 3: Thistwo year-old femalewolverinewastrapped in a log
box trap and released twice during a population study by
biolog,ists at the ldaho Department of Fish Came in consultation
with trap inventor Ed Cesar.
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Terrestrial Cages
Terrestrial cage traps marketed today in North America have many common features. All are oblong wire mesh

enclosures with doors that swing from hinges at the top of the cage. Most models have only one door, but some
have a door at each end of the cage. All are triggered by a pan, either of the treadle (centered axle)type or pedal
type, linked to the door by some type of rod. Thus, when an animal enters the cage (usually to take a bait) and steps
on the pan, the motion of the pan transmitted through the linkage unlatches the door, which swings shut.

The Tomahawk trap, invented by Elmer Foster in 1928, uses spring power to hasten closure of the doors, and
hasacharacteristiclinkageconsistingofatriggerrodslantingfromthepedaltothedoorlatch. Featuresofthisdesign,
pictured in Figures 1 and 2, have been widely imitated by other firms. ln the mid-1980s, the Woodstream
Corporation began producing a virtual clone of the
Tomahawk trap as its "professional" model.

Another design marketed by Woodstream is the
Havahart, invented by Rupert Merkle in the 1930s.
This trap has a sheet metal roof and doors. When it is
tripped, the doors angle to the floor of the trap,
giving it a distinctive, shed-like appearance. The
Havahart has a flimsy and unreliable trigger mecha-
nism that disqualif ies it for commercial pest control
or fur trapping. lts sole advantage is that the solid
roof and doors provide a modest degree of shelter.
The Havahart owes its survival to the fact that it was
widely advertised for decades.

Most smaller cage makers do not use door springs,
arguing that doors that close by gravity are simpler
and equally effective. Tru-Catch (pictured in Figure
4) and Williams cage traps also employ an extremely
simple locking system, using steel rings to join the
rods framing the cage door to the vertical rods
framing the entrance. As the door swings shut, the

I
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Figure 4: Tru-Catch trap

rings slide down the adjacent rods. This system cannot malfunction or wear out and allows a trapper to release
unwanted animals by simply turning the trap over. lf an animal succeeds in flipping the trap over, which raccoons
frequently do, he orshe can escape. When used for large animalsthatstruggle intensely, traps of thistype need
tobepinneddown. ltisperhapsforthisreasonthatotherdropdoordesigns,suchastheKness,employmechanical
I atches.

Another difference in the design of cage traps is found in the positioning of the rods. The trigger rod in
Tomahawk-type traps is vulnerable to the attentions of powerful animals such as badgers and raccoons and is
frequently bent. Some designers attempt to put the rod out of harm's way by positioning it (as in the case of Tru-
Catch) at the top of the cage, or even outside the cage.

Some cage makers have gained customers by specializing. Floyd Wickenkamp, of Albia, lowa, builds a

reinforced trap with metal rod doors and pan. lts sturdy, external trigger linkage proofs against the damage that is
sometimes inf licted by raccoons on standard designs. Histraps are highly prized by lowa raccoon trappers. Tru-Catch
applies a coating of electrostatic paint to its traps, partly to meet the wishes of customers who believe that animals
sometimes avoid galvanized metal.

For many years Tomahawk was the only company marketing a "collapsible" lrap that can be folded when not in use
so as to reduce its bulk and make it easier to transport. Despite the fact that one person can carry at least twice as many
collapsed traps as standard traps, and haul fourtimes as many on a vehicle, the trap was avoided by some professional
trappers because it was not considered strong enough for larger animals. Tomahawk has strengthened its trap, and in
February, 1996, Woodstream began to market its own version. Tru-Catch now offers a 4B-inch collapsible trap for large
dogs. Othercagemakersmaysoonenterthemarket. Thecurrentfocusoncollapsibletrapsandtheavailabilityof durable
designs opens the way for cages on traplines where logistical problems have inhibited use of rigid models.

European Cages
ln parts of Europe, such as the British lsles and southern half of Sweden, cage or box traps are the on ly legally available

means for taking foxes and European badgers. ln Finland and most of Europe they are the standard means of capturing
raccoon dogs.

While cage traps modeled on the American pattern are sold in some European countries, the tendency-particularly
in Scandinavia-is to use much larger traps. The closure modes are less uniform in Europe than in the United States. ln
addition to the direct-drop door, cages are sometimes used in which the animal enters through the top.
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Muskrat Culverts
Wicker cages, usually fashioned of willow or hardwood saplings, have been used for thousands of years in North

Americatocatchfish. Followingtheirparticipationinthefurtrademorethanthreehundredyearsago,theCreewereknown
tohavecapturedmuskratsinbasketssimilartothoseusedtocatchfish. ltislikelythatthecurrentuseofwiremeshcages
to capture muskrats owes its inspiration to this Native American practice.

Cages designed to drown muskrats are the simplest of all cage traps. They consist of comparatively long, narrow
galvanizedwiremeshculvertswithadoorateachend. Somearerectangular,butmostarecylindrical. Thedoorsaremade
of light wire mesh flaps that swing inward when a swimming muskrat pushes from outside the trap, but cannot be opened
bypressurefromtheinside. Thesetrapscatchmultipleanimalsandaresoefficientthattheyhavebeenprohibitedinsome
states.

Since a person with strong hands and a pair of pliers can make dozens of drowning culverts in a day, only a few small
companies have ever produced the traps commercially.

Raft Traps
Raft traps are used in Western Europe to capture and drown muskrats from a population that originated with escapees

from fur farms. Their descendants now colonize the low countries and adjacent areas of Germany and France. Raft traps
are the primary means of controlling muskrats in the Netherlands, where from 300,000 to half a million animals are taken
annually to protect dikes and drainage structures.

The trap consists of an anchored raft with a trap door, which drops the animal into the cage below when the animal
climbs up on the floating platform to rest. Because they can make multiple catches, the devices are more efficient than
traps that can only catch one animal at a time.

Traps of this type are not used in North America,
although Canadian trappers frequently take advantage
of the muskrats' penchant for climbing onto floating
objects by setting steel jaw traps on homemade floats.
European raft traps could undoubtedly be adapted to
some North American conditions.
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Figure 5: Hancock trap

Hinged Beaver Traps
Bai ley and Hancock traps each have spri ng-powered

hingesthatsnap togethertwo opened sections of the trap
around an animal, enclosing the animal when he enters
and jars the trigger. The Hancock trap, shown in Figure
5, somewhat resembles a wire trunk. The Bailey, Figure
6, could more accurately be likened to a wire mesh clam
shell, since its shape and mode of closure are clam-like.
Both traps were expressly designed for beaver, although

the Hancock trap has proven effective for capturing otter and even terrestrial animals.
The Bailey trap was invented by Dr. Vernon Bailey of the U.S. Biological Survey to translocate beaverfrom areas where

theywereplentifultoareaswheretheyhadbeenextirpated. Hispatentwasgrantedin lg26,andthetrapshavebeenused
successfully ever since. The trap is designed to be set in water. When a beaver swimming with a stick enters the trap
and jars an upright trigger prong, the trap's powerful springs are activated and bringthe baskets violently together, trapping
the animal inside. Bailey traps are built and marketed by the Tomahawk Live Trap Company.

The Hancock trap was patented in 1932 by C. L. Hancock of Tuthill, South Dakota, who made and sold several hundred
ofthetrapseachyear,chieflyfortranslocatingbeaver,untilheretiredinlg68atageBB. ThepresentowneroftheHancock
Trap Company, Blaire Waite of Custer, South Dakota, follows in Hancock's tradition. He still uses the inventor's
homemade machinery and assigns a lifetime guarantee to each trap that leaves
his shop.lo

The Hancock trap, while also hinged and spring-powered, is otherwise
very di-fferent from the Bailey. Where the Bailey trap is designed to lie,
when set, with the sides of the cage open (180 degrees apart) on the same
plane, the Hancock is set with the jaws approximately 120 degrees apart.
The "back" of the trap is set in vertical position, and the "tront," or basket,
which is made of flexible mesh like that used for chain link fences, is set in
a horizontal position. Typically the back is staked to, or hung from, the bank
of a pond or river, with the basket a few i nches u nder water. The trap is baited
with twigs for beaver, or with f ish for otter. lf an animal tries to take the bait,
this action will trigger the trap. lf the trap is so triggered, the springs will
drive the basket, or front, of the trap against the back, leaving the animal
hanging, out of the water against the bank, in a flexible mesh sack.
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Figure 6: Bailey trap
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The Hancock trap has, on occasion, been used to capture terrestrial as well as aquatic animals. Advocates of the trap,
such asthe late Lester Barton of Deer Lodge, Montana, who captured over 2,000 beaver for translocation in Hancock
traps, insisted that it is by far the most efficient trap, unit for unit,
ever devised.ll

SECTION TWO: BOX TRAPS
Portable Box Traps

Portable box traps, although they are "easier"-under mostcircum-
stances-on captives tha n cage tra ps, are far less widely used. The extra
weight and/or cost of the traps has tended to limit them to specialized
fu nctions. Smal I box traps made of either alu mi num or steel are widely
used by biologists for capturing live specimens, especially small
mammals subject to hypothermia. A marten, for example, caught in
bitterly cold weather in a cage trap, is likely to freeze to death
overnight. In a box trap containing bark, dried grass or other bedding
material the animal can survive. A second reason why box traps are
favored byresearchersisthatsmall animalsremaincalmer. Here,too, Figure 7: Mityling plasti-Catch

including bedding material is important. Forexample, packrats (genus

Neotomys), bushytailed new world rats who are the bane of cabin owners in the Rocky Mountains, struggle violently in
cage traps and occasionally injure themselves. lf the trap contains bedding material, such as newspaper, the animals will
invariably chew it up and construct a nest and sometimes sit calmly in the nest even when approached.

The chief reason why pest controltrappers, as opposed to scientists, keep box traps on hand is that skunks are less likely
to become agitated in a box trap than in a cage trap. lt is almost always possible to move a box trap occupied by a skunk
without the animal spraying while moving a skunk in a cage is risky.

Most cage makers build box traps as a sideline. Mityling Development of Marshall, Minnesota, specializes in box traps
made of heavy polyethylene plastic (Figure 7). The overall weight and cost of the boxes is comparable to that of similar
sizedcages. TheMitylingtrapisslightlytaperedwithadoorconstructedof eithergalvanizedmetalorwiremesh. Amodel
withmeshatbackendisalsoavailable,alongwithtunneltrapsforsmall rodents. Whetherthispioneeringdesignwill
survive on the market remains to be seen.

Just as the ability of box traps to retain heat can prevent captive animal suffering in the winter, it can cause acute
suffering if a captive is left in a box trap exposed to the summer sun. The humane potential of portable box traps, Iike
that of cage traps, is met only if they are judiciously used.

Log Box Traps
By far the most interesting use of box traps involves a return to something closely akin to the log boxes of Native

AmericanswhoonceinhabitednorthwesternWyoming. Thepersonwhohaspioneeredthismethodoftrappinginthelate
20th century is the Canadian filmmaker and inventor Ed Cesar.

Cesar, a rugged six-footer now in his late sixties, is known in western Canada for his documentary films. He is also
a trapper. Each winter he returns to his trapping cabin on Dutch Creek in the Rocky Mountains north of Clacier-Waterton
lnternational Park.

Cesar began building and using log box traps (see Figures B and 9) over 30 years ago as a means of capturing animals
unharmed to sell to zoos, furfarms and other live markets. Today, the live animal market has largely dried up. Cesar
continuesto use his homemade box trapsfor obtainingfur because he considers them not only more humane, but far more
efficient than any other system.

The boxes are about four feet wide, six feet long and four and one-half feet high. Aside from wire, spikes and an
occasional piece of sheet metal, they are made entirely of native materials secured on the spot.

Eachboxhasaheavyloglid. Postsaresetoneithersideoftheboxwithacrosspiecebetweenthem,abovethelid.
This crosspiece serves as the fulcrum for a lever, in the form of a pole loosely wired to it, that is used to raise and lower
the lid. One end of the pole is fastened to the front of the lid, so that a person wishing to open it pulls down on the other
endofthepole. Tosecuretherearofthepoleinplace,andthuskeepthelidtippedopen,apostissetbehindthebox.
A loop of wire fastened to the pole is slipped around a headless spike driven horizontally into the post.

Thisrudimentaryfastenerisalsopartofthetriggertosetthetrap. Bait,typicallyaroad-killedhareorcarcass
from previous trapping, is hung inside the box, dangling from a piece of wire. The other end of this wire extends
from the bait, through a small hole at the rear of the box, to the post. There it is tied at a right angle to the loop of
wire holding the pole down. When an animal enters the box and seizes the bait, the animal's tugs, transmitted
through the wire, soon pull the loop off the headless spike. The lid crashes down and the animal is trapped.

This triggering method, although crude, appears to be efficient. When failures do occur, there is little cost.
Animals do not escape only to die or become cripples-as is the case with steel jaw leghold traps. Nor do they
become "trap shy" since, once captured, there is no escape.
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There are obvious economic advantagesto the
system. lf a trapper is trapping on his own land, or
on a registered trapline in Canada, or has some
other stable arrangement, it is possible to set up
and maintain a trapline with practically no out-of-
pocket expense for traps. All that is required is
readily available building material and the time
and energy to bu ild the boxes. With maintenance,
the life span of a box in the Canadian mountains is
said to be at least 20 years.

This kind of trapping system is virtually imper-
vious to deep snow, which can make leghold
trapping difficu lt or even bring it to a halt. The traps
will readily catch most of the larger furbearers.
Wolverines and other mustelids enter the boxes
with surprising readiness, as do lynx, cougar, bobcat
and fox. Coyotes remain wary, but can be caught if
they are hungry. Wolves, now rare in southern
Canada, have not been exposed to Cesar's boxes.

Economics aside, log boxes are, beyond ques-
tion, the most humane live capture system in use.
Animals inside are sheltered from the weather.
There is no steel for them to break their teeth on.
While a few species, notably wolverines and
cougars, struggle conti nuously, others-i nc I ud i ng
lynx and bobcats, make little or no attempt to
escape. Many of Cesar's traps, even well-sea-
soned boxes that have captured scores of animals,
show little sign of chewing.r2

The ongoing ecological study of wolverines
begun by the ldaho Deparlment of Fish and Came
in 1 991 is providingthefirstscientifically acquired
data on log box trap performance. The study has
successfully proved that log boxes are both effi-
cient and humane. Twelve wolverines were cap-
tured and released a total of 37 times from the ten
traps in operation. These powerful mustelids-
difficult to trap with legholds, impossible to hold

Figure B: Log box trap in set position

Figure 9: Log, box trap in trigg,ered position

in conventional cages-did not find the boxes
sufficiently unpleasant to develop an aversion to them but continued to go back forthe bait. No injuries were observed.
Foxes were frequently captured, and, according to the authors "rarely chewed and were always very subdued in the traps."ll
Wolverine biologists in Canada are now using log boxes also.

Ed Cesar's almost atavistic system of trapping would seem to meet modern needs astonishingly well. lt can be used
in norlhern forests and mou ntains, on the Pac if ic coast and can be adapted to the farmscapes of the eastern and m idwestern
United States and Canada. lt is inappropriate only in open country. The log boxes are as humane as a live trapping method
can possibly be, harmless to herbivores and highly efficient.

The Cesar system meets the requirements of those managers who foresee a time when it will be necessary to kill or
release wild furbearers on the basis of individual characteristics. Perhaps it is the Cesartrapping system which has the
most in common with the past and best mirrors the future of trapping.

SECTION THREE: FIELD TRAPPING WITH CAGES AND BOXES
Since animals live and behave very differently in different environments, trapping methods are also diverse. There

are, Ior example, at least six highly distinctive sets of circumstances under which muskrats are trapped. ln each case
differenttrappingstrategiesareemployed. Thepurposeofthissectionistoproceedsystematically,orderbyorder,through
the roster of trapped mammals to determine the circumstances in which they can be taken with cage or box traps.

CARN IVORES (Order Carnivorae)
CANIDEA (DOC FAMILY)

The canids are a wide ranging and successfulfamily of blunt-clawed terrestrial hunters, varying in size from the wolf
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who often reaches 1 50 pounds, to the North African fennec who rarely exceeds five pounds. The larger members of the
family are, with the sole exception of the maned wolf, cooperative hunters with strong family or multi-family bonds.
Among most smaller members, social bonding is limited to mated pairs with the young dispersing afterthey are weaned.
Most hunting is solitary. Divergence from the main line of active, cursorial predators is limited to a few species. The African
bat-eared fox has altered its dentition to become an insectivore and spends much of its life in underground burrows. Fennecs,

manedwolves,grayfoxes,raccoondogsandcrab-eatingfoxesof northernSouthAmericahavebecomeomnivores. Cray
foxes, alone among canids, have evolved a modest ability to climb trees. Only two South American canids, the bush dog
and the wolverine-like small-eared zorro, show an affinity for water.

Discounting kitand swiftfoxes, who are occasional victims of traps setforotherspecies (incidentalcatch), seven canids
are trapped forfur. Two species, coyotes and gray foxes, are exclusively North American, the large fox (genus Psuedalopex)
occurs in Argentina and the raccoon dog has a Eurasian distribution. Wolves and arctic foxes are found in the northern
hemisphere. TheredfoxhasspreadtoeverycontinentexceptAfrica. Allofthesespecies,exceptforarcticfox,alongwith
at least two other canids-the Australian dingo and the black-backed jackal-are subject to pest control trapping.

During the early and mid-1980s demand for long-haired fur soared, and prime coyotes sold for as high as $200.
Currently, most wild canid pelts, which compete directly with farmed fox pelts, are priced well below the range at which
trapping is profitable. For example, coyote pelts at $30 will hardly pay "acquisition costs."

Coyote (Canis latrans) The coyote once had alairly restricted range south of the boreal forest and west of the Mississippi
River. This remarkable canine, even in the face of the most implacable human hostility, has been able to expand its range

eastward and northward. The coyotes'range now covers nearly every state in the U.S. and stretchesthroughoutthe southern
part of Canada and into Alaska. Humans evidently cleared the way for this expansion by wiping out the dominant canines:

the gray wolf across the Great Plains and intermountain region, and the red wolf in the southeastern United States. Coyotes
are the most ubiquitous of North American predators.

During the period of high fur prices, around 400,000 coyotes entered the fur market annually. The current "fur haryest"

isataboutonelhirdthislevel,withacomparablenumberkilledaspests. Thechief meansoftakingcoyotesintheUnitedStates
iswith steeljaw leghold traps rangingfrom #1 1/2 coilspringto #4longspring. However,20to 30o/o of coyotestaken in the
United States are snared (86o/o with strangling snares) and about two thirds of coyotes taken in Canada are snared. Steel jaw

leghold traps have dropped to third place, behind shooting from aircraft and snaring, among killing methods employed by
USDA animal damage control agents to take coyotes.la

Coyotesareamongthehardestofallanimalstotrap. CoyotescanevidentlybetakeninCesarboxes,butexceptforanimals
that have become habituated to living in close proximity to humans they are virtually impossible to take in cage traps.
Legsnares may prove to be the most feasible alternative trapping system for coyotes.

Red Fox (Vulpesfulva,Vulpesvulpes) Likethecoyote, the rangeofthe red fox hasexpanded sincethearrival of Europeans

in Norlh America. The native red fox, who chiefly inhabited the tall and intermediate grass prairies, interbred widely with
introduced European foxes. lt is this, some say, that altered the animal's behavior and led to expansion into eastern forests

where they had not originally occurred. ln Europe, where larger carnivores have been chiefly exterminated, the fox has

achievedanalmostuniversal distribution. lnthemeantime,colonizingpopulationsarefoundacrosstheglobe,mostnotably
in Australia and Argentina.

When fur prices are high, about 400,000 wild red fox pelts enterthe fur marketfrom North America and at leastthat many
more from Europe. Scandinavia alone has provided up to 1 50,000 wild fox pelts. Approximately 50,000 red fox are killed every
year in Australia. Around three million farmed fox pelts enter the fur market annually. Finland is the largest producer.

As with coyotes, the primary means of taking fox in the United States is the steel jaw leghold trap. ln Canada, the most

common way to take fox is with strangling snares. A survey of trappers in New Bru nswick showed that B3o/o of foxes taken by
trappers were snared.l s

ln Sweden the Aberg legsnare, designed to eliminatethe cruelty of the steeljaw leghold trap, isthechief meansof capturing
fox. The cable coated legsnare avoids the pain and fear inflicted by wire neck and bcidy snares or steel traps. Aberg legsnares

are used in Finland and legsnares of both Canadian and European design are now in use in France as replacements for leghold
traps. ElsewhereinEurope,cagetrapsandkillingtrapsofvintagedesignareused. lnAustraliaandArgentina,steeljawleghold
traps are the most common trapping tool.

Redfoxarelesswarythancoyotes. Theyreadilyenterlogboxtraps. However,Swedishtrappers,whohaveaccumulated
a great deal of experience in using cage traps for foxes, regard them as far less efficient than legsnares, by some accounts only
25o/oasefficient.l6 lntheUnitedStates,wherepesttrappersarefrequentlycalledupontoremovefoxes,theconsensusisthat
it can be done if the trapper is prepared to "think like a fox." Some trappers, for example, have learned that animals are less

likely to be repelled by a trap if the mesh floor is covered with dirt. Foxes-in common with many other species-are more
likely to enter a larger cage. Longer cages are particularly correlated with greater efficiency. Because there is agreement on
the need for a large pan that the animal must step on in order to get to the bait, many trappers insert pieces of plyboard. lt is
also importantto choose a good lure and an enticing bait. Many control trappers, like Gary DePalma of Leesburg, Florida, use

cage traps routinely forthe species.lT He recounts having "trapped over 30 foxes in two and a half years with Tomahawk live
traps... without having any problems catching them."
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Gray Fox (Urocyon cineroargenteus) The gray fox is a North American fox restricted chiefly to forested regions east of
the Mississippi and to the brush country of the Southwest. The foxes' favored habitat is deciduous forest. Unlike their more
aggressive cousins, the gray fox has shown little disposition to extend their range as a human congener.

Thegrayfoxisgenerallyconsideredeasiertotrapthanredfox. Grayfoxesarealsomorefragileandtendtostruggleself-
destructively in steel traps. Broken bones are common, even with so-called "padded" traps-steel jaw leghold traps with hard
rubberorplasticpadsattachedtotheholdingsurfaces. Damagescoresarefarhigherforgrayfoxestakeninlegholdtrapsthan
for red foxes and coyotes.

During past booming markets, approximately 300,000 gray foxes were trapped annually. During the 1 990s, with gray fox
pelts being worth less than $20, trapping has been at low ebb. Since the gray fox is uncommonly taken as a pest, the base
of experience on catching this omnivorous, short lived and rather delicate fox in cages and boxes is limited.

Arctic Fox (Alopex lagopus) As creatures of the Arctic barrens, arctic fox are superbly adapted to bitter cold. Healthy
populationsexistinGreenland,theCanadianArcticandtheNorthSlopeofAlaska. lnScandinavia,theanimal isendangered
because overbrowsing by domestic reindeer has reduced the vegetation upon which voles and lemmings-the foxes' prey
animals-depend. AlthoughA/opexiscommonintheSiberiantundra,thestatusofthewesternRussianpopulationisunclear.

Around 30,000 to 40,000 arctic foxes are trapped each year in North America, almost all with steel jaw leghold traps.l8
It has been demonstrated that arctic fox can be taken efficiently with killing traps in baited cubbies. Authorities in Canada's
Norlh West Territories are now conducting an exchange program with native trappers. Trappers can exchange their steel jaw
leghold traps for killing traps. There is little doubt that arctic fox could be taken efficiently in naturalistic box traps.
Unfortunately, in most of the barrenlands there is a paucity of building material, and trappers typically visit traplines no more
than twice a week. Killing traps, under these circumstances, are the most humane and feasible alternative.

GrayWolf (Canislupus) Thegraywolf wereexterminated intheirU.S. rangesoutsideof Minnesotaandtheupperpeninsula
of Michigan during the first three decades of the century. The animal is rare in Canada south of the Canadian Shield, but fairly
commoninnorthernCanadaandAlaska. Thewolf'srangeinEuropesouthofthetaigaisconfinedtoafewmountainranges,
notably the ltalian Appennines, where relict populations exist. There are very small populations in northern Scandinavia, but
the major distribution is on the Russian taiga from the Finnish border to the Pacific Ocean. An lndian subspecies is sparsely
distributed in the lndian subcontinent and mountain ranges to the west.

About 1,000 wolf pelts enter the fur trade each year from North America. A larger number are taken in Russia to supply
a booming domestic fur trade. In North America, wolves are taken chiefly with #4 leghold traps and with strangling snares
through some are also taken with spring-powered Aldrich and Fremont legsnares. Wolves aregenerally considered lessdifficult
to trap than coyotes. There is no data on whether the animals can be taken effectively in log box traps.

Raccoon Dog (genus Nyctereutes) This small, omnivorous canid (normal weight under 15 pounds) was once confined
to Northeast Asia and northern Japan. The species is now widely distributed across Europe, thanks to releases by Soviet fur
farmersinthel930sandafterWorldWarll. Raccoondogsarenowfoundinmuchof EuropeanRussiaandrangeasfarsouth
as Cermany. A substantial population exists in southern Finland and a much smaller population in northern Scandinavia.

Raccoon dogs are the only canids who go into hibernation during much of the winter. When abroad, the animal is easy
to take in cages and this is the only method used in Scandinavia. Finnish trappers take advantage of the species' devout
monogamybysettingouttwincomparlment,ormultipleentry,cages. lf oneraccoondogistakeninacage,theanimal's mate
will stay nearby and, given an opportunity, enter the cage as well.

Large Fox, Argentine Gray Fox (Pseudalopex griseus) P. griseus is the largest of a taxonomically distinct genus of South
American foxes ranging from Patagonia to southern Brazil and onto the Bolivian and Peruvian altiplano. The large fox, only
slightly smaller than its North American cousin the coyote, is confined chiefly to Argentina. The fox has been subjected to
trappingandpoisoningbecauseofattacksonsheepandotherdomesticlivestock. Despitethis,thefoxeshavemaintainedtheir
numbers. During the 1 980s, an average of around 100,000 P. griseus pelts entered the fur market annually. Most of these
animals were trapped with steel jaw leghold traps, which continue to be Argentina's primary trapping method.

Dogs (Canis dingo, Canisfamiliaris\ The planet abou nds with fe ral, stray, abandoned and untended dogs. These canids
are the bane of sheep raisers everywhere. The Australian dingo, descended from dogs released by Polynesians thousands
of years ago, is the only feral dog to have been exposed to natural selection for long enough to have formed a distinct
species. Dingosevidentlysharethetrap-warinessofotherwildcanines,andaretakenchieflywithlegholdtrapswithsome
useof Iegsnares. Elsewhere,straydogsanddogsinvolvedindepredationscanusuallybecapturedinbaitedcages. Several
thousand 36 and 4B-inch cages are sold annually to North American humane societies and animal control agencies
involved in removing stray and abandoned dogs.

PROCYONIDAE (RACCOON FAMILY)
Procyonides are a New World family of medium-sized and small carnivores including raccoons, coatis, kinkajous,

olingos and cacomixtles. Some taxonomists also classify the lesser Panda as a procyonide. They are omnivorous and
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adaptable, as well as being excellent climbers and adept swimmers. All of the family are tactile and manipulatory. One
member, the kinkajou, has a prehensile tail. Only the two most northward ranging procyonides, the raccoon and the
cacomixtle, or ring tail, are known to be trapped in sizeable numbers.

Raccoon (Procyon /otor). The raccoon is undoubtedly the most common medium-sized predator in the United States.
The heart of its range is the American farm belt, but they now occur everywhere in the United States and Canada south
of the boreal forests except for high mountains in the deserts, and short grass prairies of the American west where raccoons
are found only along major watercourses. The raccoon thrives in areas of human disturbance. ln urban and suburban areas
the animal has become a virtual human congener. ln some agricultural areas raccoons reach densities as high as 40 to
100 animals per square mile.re

Raccoons are now, with the practical eclipse of the market for muskrat pelts, the most commonly trapped animal in
NorthAmerica. Whilethenumberstakenforthefurmarketarelarbelowthefourmillionayearlevel ofthemid-l 980s,
there are large numbers of unrecorded captures for pest control. Aside from the chronic raccoon-human conflicts in
intensely settled areas, there are acute agricultural conflicts. Raccoons descend in often extraordinary numbers on sweet
corn growing areas as the corn ripens.

Raccoonsareeasytocaptureincagetraps. Wherethetrappingsiteistooremotetocarryincages,itisusuallypossible
to use killing traps with baited cubbies. Even during off-season trapping, when the animals are surrounded by an excess
of food, baited traps with lures appear to be effective. Nonetheless, the majority of raccoons taken for fur in the United
States (83o/o according to a recent survey) are trapped with steel jaw leghold traps.2o

There is no betterillustration of the ideologicalcharacterof the dispute overtrappingthan thefactthat U.S. trappinggroups
and state wildlife managers have continued to insist that steel jaw leghold traps are indispensable for trapping raccoons.
Some have shamelessly touted the so-called EGC trap, a modified steeltrap with holding surfaces encased in an egg-shaped
plastic shield to prevent the animals from chewing their feet off (something for which raccoons are well known), as the
"humane" replacement to conventional steel traps.

ln fact, prior to the fur crash (which has had the effect of inhibiting investment in new equipment) there was a distinct
movement among commercial trappers away from leghold traps to cages. lowa trapper Tom Monroe, then head of the lowa
Trappers Association, discussed cage trapping raccoons in the Winter 1 986 edition of Voice of the Trapper. "On a trap for trap
basis," Monroe wrote, "they [live traps] catch as many coon for me as any trap I use. They are also the safest traps a novice
can use."21 Other experienced lowa trappers, such as biologistJaime Beyer, who preceded Monroe as President of the lowa
Trappers Association, agreed that cage traps are, on the average, as efficient for raccoons as leghold traps.22

One reason why farm belt trappers invest in cage traps is that raccoons are attracted to buildings, where steel traps cannot
beusedwithoutendangeringfarmanimals,petsandchildren. "Mybestalltimeproducersarebuildings,"Monroewrote."All
kindsofbuildings. Newbuildings,oldbuildings,barns,feedsheds,corncribs,machinesheds,garages,cattlesheds.Anywhere
there is shelter or food, or better yet, a combination of both should be investigated for sign."23

The same affinity has made raccoons the staple of the animal damage control industry. ln most suryeys, pest control
operators say that they respond to more calls from suburban and rural neighborhoods about raccoons than about any other
species. ln strictly urban neighborhoods, raccoon complaints are second only to squirrel complaints.2a Most complaints
involvetheanimalsentering,ortakingupresidenceinbuildings,notinfrequentlytheafticofahouse. Raccoonsshowamazing
dexterity and enterprise in making their way into buildings. Lacking a convenient means of entry, such as a heating or air
conditioning duct, a raccoon can gouge an entrance hole directly through a roof.

The overwhelming majority of raccoons captured by control trappers are taken with cage traps. The comparatively small
number of "nuisance coons" who prove to be "trap shy" are probably animals that have been captured in cages previously.
Around two-thirds of the raccoons captured as pests are released alive. Many of the released undoubtedly make their way
back to suburban, or urban, locales. "Trap shy" raccoons are usually taken with Conibear killing traps set in entrance holes.
Both the ease with which suburban raccoons can be taken in cage traps, and the extraordinary population densities which
sometimes form, are illustrated by the experience of Florida control trapper Tod Hartwick. When a ten-acre wooded tract in
the suburbs was slated for development, Hartwick was given the job of removing the raccoons. lt was known that numerous
raccoonshadtakenupresidencebecauseofsupplementalfeedingbykindlyresidents. Thetrappingoutcomewasastonishing.
Just by using ten Tomahawk cage traps, Hartwick captured 90 raccoons in seven days.2s

Cacomixtles (Bassariscus astufus) This smaller relative of the raccoon, often called the ringtail or miner's cat,
ranges in the desert southwest and the brush country of western and central Texas. During the 1980s, as many as
l00,000oftheseengaginglittleanimalsweretrappedannuallyforfur. Cacomixtlesaresaidtobeeasytotakein
cage traps or with killing traps in cubbies.

MUSTETIDEA (WEASEL FAMILY)
The mustelids are a wide ranging family of carnivores varying in size from the tiny least weasel (weight 40 grams)

to the sea otter and the giant otter of the South American rainforests, either of which can approach a weight of 100 pounds.
Mustelids have evolved numerous successful specializations. Badgers are fossorial, marten are arboreal, otters and mink
are semi-aquatic or-in the case of the sea otter-fully aquatic. Skunks, otherwise undistinguished ground predators with
a taste for insects, along with Asian stink badgers and the African zorille, have evolved a startling ability to defend
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themselves with noxious scent. Aside from certain otters, mustelids show no disposition to hunt cooperatively. The
tendency toward omnivory is confined to a few genera: skunks, Old World badgers, the ratel-or honey badger of southern
Africa-the tayra of the American rainforests, and certain martens.

Weasels (Mustela frenata, Mustela erminea, et a/.) One or another of the three species of North American weasels is
found in practically every habitat in the United States and Canada. Up to a dozen Eurasian weasels are similarly distributed.
Ermine, called stoats in Britain, occur in both Eurasia and North America and were once prized fortheirfur. Today, raw ermine
peltsare practicallyvalueless. Nonetheless, around 100,000weasel (chieflyermine) enterthefurtradeeach yearfrom North
America and a somewhat larger number from Europe. Weasels are typically taken as incidental catch in leghold traps or
Conibears. They can easily be caught in cages using one by one-inch mesh to prevent escapes through the sides.

terrets (Mustela putorious, Mustela nigripes, etal.) Ferrets, although classified with weasels, are highly distinctive. The
North American black-footed ferret has declined to near extinction, probably because of poisoning campaigns against their
chief prey species, the prairie dog. The European polecat, M. putorious, on the other hand, is extremely common. Polecats
aretrapped-usuallywithkillingtraps-bothforfur(polecatfuriscalled"fitch")andasapest. Likeallsmallmustelids,polecats
can easily be captured in baited cages.

Skunks (Mephitis mephitis, et a/.) Skunks range throughout North and South America. Four species are found north
of the Rio Grande. The spotted skunk occurs mainly east of the Mississippi. Hognosed and hooded skunks are found only
in the Southwest. The striped skunk has taken advantage of ecological changes accompanying civilization-such as the
proliferation of rodents accompanying agricultural expansion-to extend its range through the lower 48 states and as far
north as the Canadian Sheild. Skunks abound in farming areas, particularly in what was once tallgrass prairie, and are
common in suburbs.

At one time, up to a million skunks a year were consumed by the furtrade. ln recent decades, the pelts have had little
commercialvalue. Mostskunksenteringthemarketareprobablyincidentalcatchinsteeljawlegholdtraps. Noonewith
good sense would set a steel jaw leghold trap for a skunk. The victim often-though, surprisingly, not always-sprays, and
is very likely to escape by chewing off the trapped foot.

But if skunks are ignored by fur trappers, they are outranked only by raccoons and squirrels as the objects of control
trapping. Since the animals are remarkably easy to catch in cages or boxes, this is the standard trapping method with
hundreds of thousands taken in this way every year. While the majority of raccoons captured are released alive, it appears
that a majority of skunks are killed, often by immersing the cage or box in water.26 This bias is unfortunate. Aside from
their potential for spraying, skunks are remarkably inoffensive. Skunks rarely enter buildings or turn over garbage cans,

and they perform a valuable service as mousers.

Badgers (Taxedea taxus, Meles meles, et a/.) The American badger (T. taxus) is an animal of the western Creat Plains
and intermountain zone, but is nonexistent east of the Mississippi. Every autumn, badgers dig out vast numbers of
aestivating ground squirrels and prairie dogs. Badger holes are a characteristic feature of the w.bstern prairies. One will
look hard for a Western rancher who has never had a horse fall in one.

Duringthe late 1970s and early 1 9B0s when badger pelts sold at up to $50 each, around 50,000 were trapped annually,
mostlywithsteeljawlegholdtraps. Today,withthemarketatundertendollarsapelt,mosttrappingisdoneforpestcontrol.
Just as skunks are persecuted for their scent, badgers are persecuted for digging holes. The animals can be readily taken
in cage and box traps baited with meat. But badgers are not, in my experience, as gullible as skunks or raccoons so it is
advisable to make badger traps as naturalistic as possible. Since alarge male badger can easily weigh 45 pounds, it is also
necessary to choose a well reinforced trap.

The European badger (Meles meles) has wide distribution in temperate Europe. The fact that the badger is the largest

carnivore remaining in the British Isles and many parts of the Continent provides a commentary on the impoverished state
of European fauna. Unlike American badgers, Meles is omnivorous and spends considerable time foraging and hunting
abovegroundandcanbeefficientlycapturedincagetraps. OntheContinent,badgersareoftentakeninkillingtraps,some
of dubious design.

ln the past, large numbers of European badgers have entered the fur market. Evidently, there is also some traffic in
Asiatic hog badgers, although I have no information on how they are trapped.

Marten (Martes americana, Martes martes, ef a/.) American marten, European pine marten and sable marten are
creatures of the boreal and coniferous forests. Where the forests have been destroyed, the animal cannot survive. Today,
marten-having survived an era of unrestricted trapping-are threatened anew by the wholesale devastation of Canadian
and Russian forests by multinational timber and paper companies. Only the stone marten, adapted to deciduous forests,
hasbeenabletopersistingrosslyalteredlandscapesandisstillfairlycommoninwesternEurope. Exceptforsable,which
is today the world's most valuable fur animal and is raised in considerable numbers in Russian fur farms, marten will not
breed in captivity. The market for marten fur has strengthened-presumably because the booming internal Russian fur
market has absorbed Russian production-and is now above pre-crash levels.

Approximatelyl00,000Americanmartenaretrappedeachyear. InCanada,mostmartenweretakenwithkilling
traps in cu bbies even before the imposition of a national ban on using leghold traps for terrestrial animals other than
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canids and felids. lnstant-killing marten traps, such as the Kania, are available. ln the United States, the most
common method of taking marten is still the leghold trap.72ob of U.S. marten trappers report using them at least
partofthetime. lnAlaska,themainU.S.martentrappingstate,B3o/ooftrappersuselegholds.2T Sinceitismuchmoreefficient
to catch marten in trees, oron "running poles"than ontheground, one can beconfidentthat many of thevictimswind up hanging
by a foot. This is one of the most atrocious things done on traplines. There is not the slightest excuse for it.

American marten are quite easy to take in baited cage traps or wooden boxes. ln the mid-1 980s, Fred Keister of Kamiah,
Idaho, who traps along the Clearwater and Lochsa rivers of northern ldaho, agreed to supply maden and fisherto Washington
State University. He was amazed to find that he could catch as many animals with cage traps as with the steel jaw leghold
trapshehadpreviouslyused. Additionally,hewasabletoavoidnon-targetcatchesbyusingmarshmallowsorstrawberryjam
forbait. Keistersubsequentlyswitchedtocagetrapsforall mustelidtrapping.Keister'sexperiencewastypical ofcommercial
trappers who have overcome their biases sufficiently enough to test the efficiency of cages and boxes.28

Pine marten (M. martes) in Scandinavia are taken with deadfalls, killing traps in cu bbies and, occasionally, in box traps.
Most stone marten (M. foina) trapped in western Europe are taken less satisfactorily with killing traps set in the open. At
least some pine marten and sable marten trapped in Russia are taken with steel jaw leghold traps. Fortunately a feasible
Russian-designed instant killing trap for marten is entering production.2e

The fisher (Martes pennanti) is a large and extremely powerful North American maften with adults often weighing 12
pounds. Fisher were extirpated from the lower 48 states, and became rare in Canada, during the fur craze of the 

.l 
920s. They

have largely recovered in Canada and have been reintroduced into New England, New York, Michigan, Wisconsin and
Minnesota.

Like their smaller cousins, the fisher is easy to trap with killing traps in baited cubbies, cage traps, and will readily enter
logboxtraps. TrappingfisherwithsteeljawlegholdtrapsisnowprohibitedinCanadaandMassachusetts. However,thesteel
jaw leghold trap remainsthe primary capture method in Alaska and much of the lower 48 states. At least 10,000 fisher are killed
for the fur trade each year.

Wolverines (Culo gulo, Aulo luscus) Wolverines are creatures of the arctic barrens and northern forests and are sparsely
distributed across northern North America and Eurasia. The wolverine isthe largestterrestrial mustelid. A large male can weigh
60 pou nds. Wolverines are terrestrial hunters, renowned fortheirferocity. During the winter and spring of 1992, asingle male
wolverine killed over 300 domestic reindeer in northern Finland, leaving the meat for female wolverines pregnant and
parturient with his offspring.30

Like grizzly bears and wolves, the wolverine cannot tolerate major human incursions. The fierce mustelids were long
ago extirpated from all but a few wilderness areas nearthe Canadian border, such as Clacier Park in the United States. About
i ,000 are trapped each year north of the Canadian Shield and in Alaska. ln Canada, where steel jaw leghold traps are banned
forthespecies,theyaretakenin#330Conibearkillingtrapsand,lessfrequently,snaredortakenindeadfalls. lnAlaska,the
most common trapping method is steel jaw leghold traps set in "gang sets" (groups of traps set together) so that if a wolverine
is caught in one, many traps will clamp down on the victim as the animal struggles, preventing escape. The wolverine is rare
and protected in Scandinavia, but a substantial number are trapped annually in Russia, evidently with steel jaw leghold traps.

Wolverines are too powerful to be held in standard cage traps. When wolverines were caught in Tomahawk cages set
by Mowak and his associates to study lynx, they invariably tore the cages apaft and escaped. As noted earlier, however,
wolverines readily enter log box traps.

Otters (Lutra, Pteronura, Amblonyx, Anonyx, Enhydra) Otters are wide-ranging and successful semi-aquatic and aquatic
mammals found on every continent except Australia. Otters also populate most of the world's major river systems. Enhydra
lutra,asnotedearlier,hasevengonetosea. Otters,unlikemostmustelids,arequitesocial,haveawiderangeofvocalizations
and are noted fortheir playfulness. Otters manipulate objects in a remarkably sophisticated way. The sea otter is a tool user,
routinely utilizing stones to break open mussels.

Ottershavebeenrelentlesslyhuntedfortheirfur. lnthelatelgthcentury,theseaotterwasvirtuallyexterminatedtosupply
furto imperial China. Between the 16th and early 20th centuries, European and North American otters were extirpated
throughout much of their range. ln addition to being hunted fortheir pelts, otters have suffered much persecution because of
their consumption of game fish. Four species of otter, including Lutra lutra, the European otter, are on CITES Appendix I as
highly endangered species. Most others are considered threatened.

The only otter widely trapped is Lutra canadensis, the common otter of North America. They live in most Canadian
waterwaysandarewidelydistributedinAlaska. lntheUnitedStates,lufracanadensiswereeliminatedfrompartsoftheirrange
during the era of unrestricted trapping, and they have also suffered loss of habitat. The largest concentrations in the United
States are in the southeastern wetlands. Louisiana has long been the largest producer of otter pelts within the United States,
outproducingAlaskabyalmostthreetoone. Florida,Georgia,Mississippi,NorthandSouthCarolinaaresubstantial producers
aswell. Whenthemarketforotterpeltsisstrong(asitcurrentlyis) about50,000ottersaretaken,600/ofromtheUnitedStates,
the remainder from Canada north of the Canadian Shield.

ln Canada, it is still legal under the 1 995 regulation to take otter in drowning sets with steel leghold traps. However,
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this is done, according to a recent survey, in less lhan 25olo of cases.31 Most trapping of otter is done with underwater
Conibearsor-lesscommonly-with underwater necksnares. In Alaska, about half of otterstrapped aretaken with leghold
trapsindrowningsets,andtheremainderwithunderwaterkillingtraps. lnthesouthernUnitedStates,however,themarsh
meadowswhereottersearchforfoodoftendonothaveenoughstandingwaterfordrowningsets. Manyottersaretrapped
with steel jaw leghold traps in ordinary terrestrial sets.

Hancock cage traps, as described earlier, are an efficient means of catching otter. Like wolverines, otters are too
powerful to be consistently held in conventional cage traps.

Mink(Musfelavison,Mustelalutreola,etal.) Minkaresmall,semi-aquaticmustelidswithlustrouscoats. TheNorth
Americanspecies(M.vison)rarelyexceedsfourorfivepounds,althoughanimalsraisedinfurfarmsmaybelarger. They
occur almost everywhere between the Arctic barrens of the north and the Sonoran and Chihuahan deserts of the south
wherestreamsand lakesarefound. Escapeesfromfurfarmshaveformed populationsin manypartsof Europe. TheAsiatic
species, collectively known as Kolinsky (forthe Kola Peninsula) are widely distributed in Siberia. The European mink (M.

lutreola) is depleted in most of their European range.
The mink is the staple species of the fur farming industry. During the late 1980s, over 40 million mink a year were

beingpeltedbyfurfarmers. Currently,productionoffarmedminkisaround25millionanimals. Betweenthel994-95
and 1 995-96 season, the price of farmed mink pelts doubled, although this increase did not buoy up the price of wild mink.
Denmark, largely responsible for the overproduction that led to the price crash of the 1980s, is the largest producer of
farmed mink with about 40olo of the world market.

With strong wild fur prices, 300,000 to 500,000 mink enter the fur market from North America annually. The
combined European/Asian production, centered in Russia, isevidently larger. Scandinavian productionfrom descendants
of mink that escaped from fur farms is around 100,000 and rising.

Mink are comparatively easy to capture with killing traps in baited cubbies, underwater killing sets or underwater
snares. Despite this, the most common means of trapping mink in North America is with "slide wire" sets. A slide wire set

consists of a steeljaw leghold trap set on a bankthat is wired to a taut length of smooth wire leadingfrom the bank to a submerged
rock. When the mink begins to struggle, or seeks refuge in the water, the trap attachment readily slides down the wire. When
the animal attempts to regain the surface, the attachment binds, holding the captive underwater. Fortunately mink, unlike
beaver, drown quite rapidly. The mean time to death in drowning sets is approximately two minutes.

Canadian trapping regulations allow steel jaw leghold traps to be used in this way. About half of Canada's mink
trappersusethistypeofsetinsteadof killingtrapsandsimilarpatternispresentinthenorthernUnitedStates. lnthesouthern
United States, where the largest number of mink are taken, the predominant trapping tool is the "stoploss." This steel
jaw leghold trap has an auxiliary bail that prevents the animal from chewing off his trapped foot.

Mink can be efficiently captured in cage traps when smeared with lure and baited with fish or liver. Idaho
trapper Fred Keister said the chief disadvantage of the method is the need to camouf lage the traps with meticulous
care. Hewasforcedtodoitnottofool mink,whoareindifferent,buttokeepothertrappersfromfindingandstealing
his expensive cages!

TETIDAE (CAT FAMILY)
The felids are the most purely carnivorous and the least divergent of the carnivores. Felids, from house cats to tigers,

share the same structural form, and the same basic stalking and pouncing motor patterns. The familial affinity of different
species is instantly obvious. There is no tendency to omnivory in the family. Small cats may eat insects on occasion. Most
cats-even tigers-will eat stranded fish and some scoop fish from shallow water, but no cat gives evidence of adapting
to insectivory or aquatic life. While there are specialized adaptations, such asthose which permitthe serval to catch birds
and the lynx to survive in the far north, the only major departures from the highly disciplined pattern of felid evolution
are found on the African plains. Lions, at the apex of a family of solitary hunters, hunt cooperatively and maintain lasting
social bonds. The cheetah, the planet's fastest sprinter, specializes in the capture of small antelopes and has diverged not
onlybehaviorallybutstructurally. Cheetahsaretheonlycatswhocannotretracttheirclawsanddonotusethemforhunting
or self defense.32

While many cats, including the tiger-whose very survival is imperilled by poachers-are snared or trapped in steel
jaw leghold traps, the chief species being openly trapped by fur trappers and control agents are the lynx, the bobcat, the
mountain lion and the common domestic cat.

Lynx (Lynx lynx, Lynx canadensis) The lynx is adapted to survive in the deep snow and cold of boreal and montane
forests. Lynx are rangy animals with very large feetthat enable them to travel in deep, powdery snow. Unlike other
medium-sizedcats,thelynxdoesnothesitatetorundownpreyifstalkingfails. Duringmatingseasonlynxemitbooming,
very low frequency vocalizations which can be heard by conspecifics for a distance of seven to ten miles.33

Thefateof lynxinNorthAmericaisboundtothefateofthesnowshoeharesuponwhomtheyprey. Harepopulations
oscillate dramatically on a seven to ten-year cycle. Lynx numbers, as proven by over 200 years of Hudson Bay Company
catchrecords,riseandcrashinresponse. Thiscreatesasnowshoehare-lynxcycle,meaningthatfuryieldsvarybyafactor
as high as five. Typically, Canada contributes from 1 5,000 to 20,000 lynx pelts annually to the fur market. Alaska usually
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shipsfrom2,000to2,500pelts,althoughithascontributedoverg,000. AfewhundredareshippedeachyearfromMontana
and Minnesota.

Neck snaring is evidently the most common means of taking lynx in Canada, although considerable numbers are caught
inlegholds,and,incertainareas,uptoaquarteraretakenwith330Conibears. Accordingto a1992Alaskan survey,2lo/o
oftrappersemploysnares,B5o/ousesteeljawlegholdtrapsandonly5o/ousekillingtraps.3a Spring-poweredAldrichtype
legsnares are reasonably effective for lynx, and are used by some Canadian trappers.

RelictpopulationsoftheEuropeanlynxpersistinScandinavia. Finlandallowsasmallnumberofanimalstobehunted
or trapped. The Swedish Aberg legsnare, which has been shown to work well for lynx, is an approved trapping device.
Comparatively large numbers of lynx are believed to remain across the Russian taiga. The demand for fur by Russia's
nouveauriche,hasstimulatedthemarketforlynx. Recently, verysubstantial lynxcatchesinRussia havebeenreported.
The bulk are believed to be taken by hunting and with steel jaw leghold traps.

Logboxtrapsappeartoworkextremelywellforlynx. Theanimalsenterreadilyandremainpassivewhileconfined.
Tomahawk cage traps were extensively deployed by Mowak et al. in a three year "mark and release" study of lynx in
Canada's Yukon territory. The cages were considerably less efficient than Fremont legsnares, but were adjudged by the
authors to be "adequate" for scientific taking. There were no observed injuries.:]s

Bobcats (Lynx rufous) While many people equate lynx and bobcat, they are quite dissimilar animals. The lynx is a
creature of northern wilderness who persists only as the wilderness persists. The bobcat-an efficient, general-purpose
predator-hassucceededinmaintainingpopulationsinallbutthemostgrosslyalteredNorthAmericanlandscapes. Except
in the Northeastern and mid-Atlantic states, where the animal was wiped out and has yet to recover, the bobcat is fairiy
common in mostof the U nited States whereverthere isforest or broken terrain, and in Canada south of the Canadian Shield.
The heaviest concentrations are found to the southern tier of states west of the Appalachians and north of the marshes and
innorthernMexico. Thebobcatismuchstockierthanalynx-arobustadultcanweighupto40pounds-andremarkably
strong; one must look to the most ferocious mustelids to find animals with comparable, pound for pound, f ighting ability.

Trapping bobcats is rather laborious and the annual catch is very much a function of price. For example, the bobcat
harvest in the U nited States surged from 1 0,000 animals in 1 970-71 , when their pelts were worth ten doilars, to 72,OOO
in 1976-77 when they were worth $125.

Most bobcats taken in Canada (2,000 to 5,000 yearly) are necksnared. The bulk of the U.S. catch is taken with steel
legholdtraps,withcagesinsecondplace. Mechanical legsnares,whicharemoreeffectiveforfelidsthanforcoyotessince
the former do not chew cable, are beginning to find use. The indications are that cages, if skillfully used, are fairly efficient
for bobcats. Log boxes work well for bobcats as well as for lynx.

Mountain lions, cougars (Felis concolor) The mountain lion is found from the Canadian Shield south through the
mou ntains, high plains, desert and rainforest, all the way to the brush cou ntry of Patagonia. The eastern cougar was virtually
exterminated during the 19th and early 20th centuries, and the animal is extremely rare in the United States east of the
RockyMountains. lntheWest,mountainlionshavemadearatherstartlingcomeback. Sightingshavemultipliedinrecent
years and complaints of lion depredations against livestock have mounted.

The usual methods of trapping lions have been with large #3 and #4 steel jaw leghold traps and strangling snares.
However, USDA damage control trappers in California, prevented by a state referendum (upheld by California voters in
1 996) from using lethal control methods, have found that the animals can be quite readily captured in ordinary cage traps
providing the traps are "naturalized." Naturalized traps are camouflaged, provided with dirt floors, de-scentedlnd, of
course, properly lured and baited.36

House cats (Felis catus) Felis cafus is the world's most widely distributed predator. House cats, feral and domestic
alike,arefoundineverycontinentandevenonremoteislands. EveryurbanandsuburbanneighborhoodinNorthAmerica
hasitsshareofstrayandabandoned"alleycats"thatmanage/somehow,tosurviveand,onoccasion,toraisekittens. Feral
cats abound in agricultural areas. Even in the U.S. mountain west, where lgrew up, there was a population of feral cats.
The cats were usually dark colored, since light colored cats can be seen at night by great horned owls.

Cats and other small non-native predators, such as the gray mongoose, can have a profound impact on native wildlife.
This is especially true where native fauna has evolved in the absence of predators or, as in Australia, in the absence of
efficient placental predators.

The Humane Society of the United States estimates that six million cats, many simply lost and abandoned, some
genuinely feral, are captured annually in North America. Cage traps are the primary means of capturing cats.37

Bears (Ursus, Euarctos, et a/.) Bears are widely distributed across Eurasia and North America. The spectacled bear
(Tremarctos) is found in the Andes Mountains of South America. Like other large predators, bears have suffered mightily
at the hands of humans. Only the polar bear, protected by the U.S. Marine Mammal Protection Act, and a four-nation
international agreement, is at anything close to a normal population level.

The spectacled bear is depleted and endangered throughout its range. The European brown bear, aside from disjunct
relict populations in mountain ranges, is extinct in Europe outside of Russia and Scandinavia. Spectacled bears are still
sparsely distributed across the Eurasian taiga and occurs in the Caucasus and the mountain ranges to the east.
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The North American brown bear, which once ranged throughoutthe western United States and northern Mexico, has

been exterminated from the lower 48 states outside of the Yellowstone and Bitteroot-Selway ecosystems. Crizzlies are

common in the Canadian Rockies and Alaska. Black bears occur in most of Canada, and in the major mountain ranges of
theUnitedStateswithdisjunctpopulationsinFloridaandelsewhere. Slothbears,Asiaticblackbearsandsunbearsoccur
fromtheslopesoftheHimalayasintosoutheastAsia. Mosttaxonomistsnowclassifythecriticallyendangeredgreaterpanda
with the Ursines.

The fur industry has always consumed bear skins. ln 1743, during the time of the voyageurs, the French port of La

Rochelle, one of the centers of the trade with Canada, received 16,000 bear skins. ln recent years the number of
black bear skins entering the fur market from North America has ranged from 3,000 to 5,000. A grave new threat
to Asian bears and, more recently, the North American black bear comes from gangs of poachers who sell the galls
to Asian medicine traders.38

The standard means of trapping bears in North America is the Aldrich bear legsnare. Modified Aldrichtype
legsnares, such as the Fremont, are also used.

ORDER RODENTIA (RODENTS)
Rodents are by far the most successful order of mammals with close to 1,800 species, almost as many species as are

contained in the other 19 mammalian orders. Rodents are arrayed in three great suborders, distinguished by the

characteristics of their.iaws, most particularly the positioning of the masseter muscles. These are the sciuromorphs, or
squirrels, the myomorphs, or rat-like rodents. The hystricomorphs, New World caviomorphs lu mped together with the Old
World porcupines, make up the third great suborder. There are enough families that do not seem to belong with any

suborder, such asthe pocketgophers and the African springhaas, to maintain rodenttaxonomy in a state of constantturmoil.
Rodents have filled a vast number of niches, and have evolved extraordinary specializations. Rodents dominate the

world of small mammals providing a prey reservoir for predators ranging from shrews to wolves. Some, such as the

dormouse, are themselves predators. Rodents have taken fossorial living to a point rarely encountered. They are

preeminent hibernators. They have also developed complex societies, even paralleling-in the case of naked mole rats-
the caste system of social insects. Rodents are consummate nest builders, with only humans surpassing them as modifiers
of their habitats. Some arboreal forms such as the African anomalures and the North American f lying squirrels have taken

to the air as gliders. Running across the open plains, the delightful mara of the Argentine grasslands have assumed

a niche usually reserved for hares and small antelope. Jerboas and kangaroo rats have adapted to aridity as no other
mammals have, living in barren deserts with little need for water. The beaver has evolved extraordinary behavior
combined with the ability to break down and digest cellulose. While the largest rodents, such as the capybara of

South America and the beaver are semi-aquatic herbivores, a smaller aquatic form, the beaver rat of New Guinea,
lives like an otter, catching fish and amphibians.

Butthevery reason forthe rodents'success, theirfour-two above and two below-constantlygrowing incisors,
has also limited their evolutionary horizons. While rodents can certainly inf lict a nasty bite, theirteeth preventthem
from becoming really efficient predators. While rodents can clip vegetation, they are precluded from going forth
as grazing animals.

Rodents are, without doubt-if one considers mice and rats-trapped in larger numbers than any other order. Some

rodents, such as squirrels, beaver, muskrats, woodchucks and nutria, are trapped forfur. One species, the beaver, figures

mightily in the history of North America.

Beaver (Castor canadensis, C. fiber) Beaver are classified with the sciuromorphs. However, they have evolved
farfrom the main line of the suborder, and occupytheirown family, which only consists of the North American and

European beaver. Castoroides, the extinct giant beaver of the Pleistocene, may have weighed up to 400 pounds.

Even today, the beaver, who can weigh up to 70 pounds, is the second largest rodent. Among the larger rodents,
the beaver is the most completely adapted to aquatic life, with webbed hind feet and a unique, paddle-shaped tail.
Beaver modify their environments by building dams and creating impoundments in which they store food for the
winter. Beaver dams and their solid, dome-shaped houses, along with felled trees, give unmistakable evidence of
the presence of beaver. Beaver meadows are characteristic features of the northern forests. lndeed, there can be no

doubt that over millennia beaver have profoundly altered the ecology of the North.
Trade in beaver furs began in the ninth century, centered in Kiev. Later trade was dominated by the Hansa

merchants who shipped f urs, gathered by nomadic tribes, out of Novgorod and other Baltic ports to Western Eu rope.

As furbearers became more scarce and prices rose, the centers of trade moved eastward to Moscow and Kazan.

Eventually, merchants set up outposts far into the Siberian taiga to trade with natives for fur.
ThebeaverwaswipedoutinBritaininthel3thcentury. Bytheendofthel5thcentury,theEuropeanbeaver

had been exterminated in Spain and southern Europe, and was scarce east of the Urals. By 1800, even the vast reaches

of Siberia had been ransacked of vulnerable animals, and European beavers were either extinct or depleted
throughout their range.re

The process of providing trade goods to Native Americans in return for beaver began in North America during
the mid-1500s and was initially dominated by the French. As competition with the British Hudsons Bay Company
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became intense, French trappers, "voyageurs," joined native trappers. Once the French and lndian wars had

established British dominance over the fur producing hinterland, British determination to prevent settlers from
moving west and interfering with the fur trade created great tension with the colonies. No lesser authority than
Theodore Roosevelt called this the primary underlying reason for the Revolutionary War.ao

Aswarswerefought and vastfortunes accrued, the beaver progressively disappeared from their North American ranges.

The final phase came in the early 1800s with the invasion of the West by "mountain men" who succeeded, in a remarkably
shorttime, at destroying most of the beaver in the Rocky Mountains. Had the European crazetor beaver hats not
been supplanted byan equally intense demand forsilk hats, the extinction of the beaver-particularlythe European

beaver-might well have been consummated. Perhaps the silk worm saved the beaver.
The near terminal result of the beaver's encounter with commercial man can be simply explained. The beaver

is sedentary and vulnerable. Beaver do not, and in fact cannot, move from their home before spring breakup. It
was far easier and more efficient-and hence profitable-to simply wipe out the beaver within reach of a given

trading post than to trap sparingly over a wide area. During the time of slaughter, the primary tool of trappers was

the iron or steel jaw leghold trap. lndeed, there is no doubt that the near extinction of the beaver could not have

been accomplished without the cruel instruments.
lnterestingly, while the steel trap brought the beaver to near extinction, the cage trap was closely involved in

beaver restoration. Both the Bailey and Hancock traps were designed to translocate beaver to ranges from which
they had been exterminated. The first use of the latter was to restore beaver to the Black Hills of South Dakota.
Translocation began in the 1 920s and has carried through to the present day. Without it, the North American beaver's
prodigious recovery through the second half of the 20th century would hardly have occurred.

Today, the beaver is distributed throughout most of North America south of the barrens, wherever watercou rses

and vegetation are available. While recovery of the European beaver lags far behind that of C. Canadensis, and is
further threatened by releases of American beaver in their range, population recovery is well underway. In

Scandinavia and Russia, the European Beaver is locally abundant.
ln Canada, most beaver are taken with underwater Conibears, although some are snared underwater and about

one in ten are taken with steel jaw leghold traps in slide wire drowning sets similar to those described for mink. ln

Alaska, underwater snares are the most common means of trapping. In the lower 48 states, outside of the West,
underwater Conibears are most used. ln the western United States, 70o/o of trappers surveyed in 1992 report using
legholds.ar

With commercial beaver trapping at low ebb in the lower 48 states, the demand for beaver control to prevent them

from cutting trees, damming culverts and ditches, and flooding roads with their impoundments, is constantly rising.

Damage can often be prevented by various stratagems such as using culverts with "T" shaped ends, protecting trees with
woven wire, and so on. Large numbers of beaver are now trapped for control purposes. The efficiency of Hancock and

Bailey traps has been long since established. However, if one understands beaver behavior, it is also possible to take the

animals with ordinary cage traps. One thing to remember when live trapping beaver in Bailey traps or common cages/

which must be partially submerged, is not to leave them in the water for too long. Cages should be frequently checked.

Arboreal Squirrels (Sciurus, Tamasciurus, et al.) Squirrels are typical sciuromorphs, the most primitive of the
rodent suborders. Their close relative, the sewellel, or mountain beaver, a small (two to three pound) rodent of the
PacificNorthwest,islittledifferentfromrodentsthatappearedduringtheEoceneperiod50millionyearsago. While
there are large numbers (40 genera and 175 species) of squirrels throughout the forests of the world, especially
tropical moist forests, and some of them are strikingly beautiful, only three species are particularly relevant to a

treatise on trapping. These are the Tamasciurus, the native red squirrel of the boreal North American and mountain
forests, the Claucomys, or northern flying squirrel, and Sciurus carolinensis, the eastern gray squirrel.

The red squirrel (Tamasciurus) is the dominant squirrel of the Canadian forests and the chief prey animal of the
American marten. Up to two million squirrels ayear are trapped forthe furtrade. Most are snared in "hanging" sets

made of light copper wire placed upright on branches. The flying squirrel is mentioned only because of their
penchantforenteringandtriggeringbaitedtrapssetforotherspecies. Thislittlesquirreloccursinsuchnumberthat
trapping marten in areas of concentration is difficult. Trap designers and trappers have yet to devise means of
keeping the flying squirrels, whose fur is valueless, out of traps.

There are at least nine species of arboreal squirrels in the lower 48 states. However, the only species commonly
trapped is the eastern gray squirrel. The eastern gray is the common squirrel of cities, towns and suburbs of North
America even outside of the animal's normal range. Gray squirrels also are found in the British lsles, where they
have driven the native red squirrel to remote haunts. The squirrels were released in Britain because their fur was

once prized by British royalty. ln the United States, gray squirrels were imported to towns and cities across the
countryasattractiveadditionstourbanparks. Likeallrodents,graysquirrelsgnaw,oftenintocablesorthroughwalls.
Squirrels are the bane of urban and suburban gardeners, particularly those who plant bulbs, which the animals
frequently dig up, and they sometimes girdle small trees. Millions of dollars are paid out every year to trappers to
remove squ irrels. Squirrel cages are the nu mber-one seller for most cage makers. The nu m ber of animals so involved
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(most.are eventually released elsewhere) is unknown, but it almost certainly exceeds a million annually.
Like all squirrels, gray squirrels are easy to catch in baited cages. lt should be remembered, however, thatsquirrelsareexcitableanimalsandcaninjurethemselves,orevendle,incages. ltisforthisreasonthatuseof cagetrapsisprohibitedinareasfrequentedbytheendangeredDelmarvafoxsquirrJl. Whentrappingsquirrels,oneshould

put nest material in the cages if the animals are to be left Ior any time and be sure not to aliow"cuir o,. aog. to harassthe captives.

Ground squirrels (Spermophilus colombianus, et a/.) While some squirrels became arboreal, a number of genera
became fossorial. Numerous closely related species of ground squirrels ur" dirtribrted acrossthe grasslands of the northern
hemisphere. Richardson's ground squirrel of the Rocky Mouniains and northern Creat plains is perhaps typical of suchanimals' Cround squirrels aestivate and hibernate at least six months of every year, typically from late August until earlyApril, living on accumulated fat. cround squirrels, such asthe Californiaground squiriel andihe'l 3-lined gr"ound squirrel,buildupenormousnumbersinashorttime. Millionsofdollarsururp"ntrnnually,especiallyinCalifornil,tryingtot""p
the animals out of truck gardens, alfalfa and other crops.

The method usually resorted to try to control ground squirrels, who readily dig under fences and even underground
barriers,ispoison. However,itisobviouslypossibletodeviseafairiyeffectivetrap.bnorrrunchinWyoming,*"noticed
thatgroundsquirrelswouldenterlengthsofsix-inchdiameterplasticpipe. Mybiother,RogerGarrett,countedl4ground
squirrelsin a2o-footlengthof irrigationpipe. Hesubsequentlybuilttrapsconsistingof lengthsof pipewithone-way'woven
wire flaps on each end, which, in localities where ground squirrels were densely"conceitrated, also sometimes filled upwith the animals.

Marmots (Marmota) Marmots are the largest of the terrestrial sciuromorphs. They are stout-bodied animals widely
distributed across the northern hemisphere south of the boreal forest. They range in size from the eastern woodchuck(Marmota monax), who weighs about 1 5 pounds, to the hoary marmot, a creature olthe alpine tundra who may well exceed
30 pounds. Marmotsare noted fortheirshrill, piercingwhistles. Whatdistinguishes marmots, however, isan extraordinary
capacity for hibernation. The animals emerge from Fibernation in the spring only long enough to allow the young of theyear to perfect their motor patterns, to breed-and in the case of male hoary irarmots, jetermine who shall bieed tirough
stylized wrestling contests-and rebuild body weight so as to resume hibernation. This can take as little as three months.

A marmot in hibernation is not merely "holed up." Heartbeat drops to as low as three to six beats per minute and body
temperature may retreat to 68" F. The process of aging, as has also been shown for tenrecs, is distinctly retarded. There
are frequent suggestions that the growing knowledge of the chemistry and physiology of hibernation should be put to usein human medicine.

. Whenintheiralpineredoubts,thehoaryma_rmot.hasbeenlittlepersecutedbyhumans. othermembersofthegenus,
however,havebeenintermittentlyexploitedforfur.Thelastlarge-scaleepidemicofbubonicplaguebeganin 1927among
fur handlers processing pelts of Eurasian marmots. The epidemr:c spread from the receiving points in northern Manchuria
to the major processing center in Harbin, and eventually took at least 60,000 lives.a2

At the moment, North American trapping is chiefly for control purposes. The eastern woodchuck, abominated by
horse raisersfor digging holes in pastures, and by suburban homeowners who invaded their habitat ro, Jig;ing inlawns and gobbling up gardens, is the chief object of attention. ln most surveys, woodchucks come in number four
on the list of animals producing complaints to control trappers. Woodchucks are not as easy to catch in cage traps
as some other animals, not because of wariness, but because they are vegetarians who prefer growing plants. lt is
not always easy to find baits that attract marmots in summer, as vegetation is abundant. there i-s a turi"ncy u.ongcontrol trappers to lose patience and put Conibears in their holes. However, as winter approaches well baited cage
traps can succeed.

.Rats 
(Rafus ratus, et a/.) Rats and mice are myomorphs, the suborder whose multitudes have radiated forth toseekandfill theminornichesof mammalianexistence. Ritogether,thesubordercontainsatleastl,200species

arra.nged, depending on which taxonomic scheme is adopted,Into five families with at least 17 subfamilies. There
are hundreds of species of rats, including both old World ,ni Nu* World forms. Most of them are comparatively
inoffensive. Some, like the cloud rat, are strikingly beautiful. Two rather obscure and unprepossessin! rals, thearboreal black rat of lndonesia (R. ratus) and the fossorial brown rat(R. norwegius) have become ins"i'arble, ifunwelcome, human congeners. As such, they have penetrated every contineni and taken up residence virtuallyeverywhere humans have settled, proliferating in enormous numbeis, even infesting remote islands. Rats havealtered the planet's ecology and subtracted from its roster of extant species. They have vectored vast epidemics and
cha.ngedhumanhistory,c.oloredhumanlanguageandinvadedthehumanpsyche. Mostmedicaltestingandresearchbegins
withrats'Evenbehavioralresearch-supposediyextrapolatabletohumans-iscarriedoutoncaptiverats. Nevermindthat
after hundreds of generations in captivity, "lab rats" are a species that never existed in the wild.

The dominant rat in North America is R. norwegieus. Municipalities across rrrop" and North America budgetfor rat control. Countless millions of rats are poisonJd yearly often, as an emergency room doctortreating a warfarinpoisoned child would be quick to aver, at great cost. The animals are also taken with an assortment of killing traps,
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most of which-aside for those approved for use in Sweden-could not possibly effect a rapid kill.
Cage traps are perfectly adequate tools for homeowners dealing with individual rats, whether Rafus or native species

suchaspackrats. Allonehastodoissetaproperlybaitedboxtrapwhereratsoccur.a3 Whatremainstobedone,inorder
to supplant poisons in municipal and agricultural settings, is to devise effective multiple-catch rat traps. A clue as to how
to proceed is found in the well-established fact that rats mark out runways with scent which they can then follow, even
in pitch blackness, without difficulty.

Mice (Mus, etal.) To describe the myriad smallerforms with which myomorphs have popu lated the planet is far beyond
thepurposeofthismonograph. Whilethereisnoshortageof nativeforms,suchasgenusPeromyscus,whoaboundinNorth
America, it is Mus musculus, the European house mouse/ that has become our species's most devout and ubiquitous
congener. What house has never been visited by mice? The cu mu lative damage from mice to things hu man is inca Icu lable.

Asidefrompoisoning,thechief meansof catchingmiceinprivatehomesiswithcommonsnaptraps. TheWoodstream
trapkillsinstantlywhenitstrikestheheadorneck.Unfortunately,evenwithcareful baiting,therearebadstrikes. lfthe
traps are placed in mouse runways, which is where most people place them, a certain number of mice trip the traps by
runningacrossthem,ratherthantakingbait. Whatisneededforverysmallanimals,justaswithfurbearers,arekillingtraps
in some type of "cubby" to position the victims. Clue traps do not cause structural injury and they would be fairly benign
if the animals were immediately retrieved. Over time, however, the victims become increasingly mired in and covered
with the adhesive, and many suffocate. It is hard to imagine a crueler trapping method.

Multiple-catch box traps, operated like windup toys with a wound-up spring, have been on the market for decades.
The mouse triggers the trap by stepping on a pan positioned inside the entrance. The spring then rotates the threshold at
the entrance, tossing the mouse into a capture chamber and recocking the trap. The spring has enough energy to repeat
the process several times.

These traps work well as long as one is careful not to ruin the spring by overwinding. While multiple-catch traps are
efficient, whether or not they are humane depends strictly on how long the animals are left in them. Very small mammals
canstarvetodeathquickly,insomecasesinlessthan24hours. Mortalitybeginsinaboxtrapafterl2hours. ltisoften
accompanied, with a multiple catch, by cannibalism. A trap put out at night should be promptly tended the next morning.

Muskrats(Ondatrazibethicus)Atthebeginningof eachwinterthereisacuriousphenomenononthelakesof northern
and central Canada. Conical piles of vegetation begin to appear on the ice. These are "push-ups," produced by muskrats
who chew holes in the ice, cut vegetation from the bottom of the lake and then bring the vegetation to the surface to
construct a shelter. Thousands of miles to the south, the same species constructs houses and digs a maze of tu nnels across
the vast marshes of Louisiana.

Themuskrat, weighingbetweentwoandfivepounds,isthelargestmemberofthevolefamily(subfamily Microtinae).
They are one of the mostwidely distributed-aswell as one of the mostversatile and interesting-animals in North America.
From the delta of the Mississippi to the delta of the McKenzie, wherever there are swamps or marshes, Iakes or ponds,
rivers or streams, one is likely to encounter muskrat. They are absent from the state of Florida, absent or uncommon in
the southwest and high mountains or arctic tundra, but otherwise ubiquitous. Muskrats thrive on subclimax vegetation,
suchasthemeadowsofScirpuso/neithatfollowtheburningofsouthernsaltandintermediatemarshes. lnadditiontothe
North American populations, there are colonizing populations in western Europe, Scandinavia and western Russia.

In the past, the muskrat's overall range has expanded, ratherthan contracted, because of human intrusion. Butthis
may be changing. ln the marshes of Louisiana, which produced ten million muskrats in 1946, ecological changes and
competition with nutria (see below) have greatly reduced their numbers. Marked population declines are in evidence in
the mid-Atlantic coastal marshes, especially those on Delaware Bay.

Like most semi-aquatic animals, muskrats have lustrous coats. Until the collapse of the fur market, which reduced the
price of pelts to a level below the costs of acquisition, muskrats supplied more victims to the fur trade than any other wild
animal. The annual North American catch often exceeded ten million, about three-quarters of it from the United States.
Currently, muskrat trapping in the southern United States has all but ceased and it is at low ebb elsewhere.

Because of the muskrats' amazing adaptations to different habitats, trapping methods vary greatly from area to area.
In the mid-Atlantic marshes, and wherever else there are stable, waterf illed "muskrat runways" in which the animals swim,
Conibear 1 10s set underwater and-where legal-underwater cage traps are used. No trapper in his right mind would set
steel jaw leghold traps under these circumstances. But there are places where killing traps cannot be used effectively, or
where none are available. These include:

o "Push-uP" trapping on northern lakes. Here, leghold traps are fastened to the ice with long chains in the
expectation that the animal will seek refuge in the water. When the trap clamps onto the animal's -leg, 

the captive
should be unable to resurface, and eventually drown. One trouble with killing iraps is that the trap franies are usually
too wide to pass through the muskrats' hole in the ice, even if the victims are able to reach their hole after being
struck. Trappers do not want dead muskrats on the ice because lynx, coyotes and other predators continually prowl
among push-ups looking for sick and unwary animals.

o ".Floa(' trapping on .river floodplains in the spring. Here trappers fasten leghold traps onto an anchored float-
usually a length of plank or flattened log-with a long chain and attached weight. Muskrats climb on board to rest
or investigate, trigger the trap, dive to escape and never again gain the surface. ln this case-although there is some
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pecking of dead animals by ravens-scavenging is less a problem than the availability of an efficient killing trap. The
Hansen trap was originally designed with this kind of trapping in mind; unfortunately it is not now in production.

r "Pond" trapping in fresh water swamps characterized by masses of floating vegetation. Here the traditional
procedure has been to set leghold traps in the expectation that the animal will plunge into the water and be unable
to rise. Changing this trapping method awaits the availability of an adequate killing trap. Those tested thus far,
including the British Fenn, have not worked.

oUnflooded marsh meadows, such as those in much of Louisiana. The marsh sudace is too unstable for the
animals to create water filled runways to swim through. The muskrats are able to scurry or bound across the surface
ofthemarsh. Undertheseconditions,thenotoriouscruel "stoploss"legholdtrap,bannedinCanada,isthestandard
tool.

Can cage or box traps help with these problems? There is little doubt that muskrats living in push-ups would
enter well-baited cages or boxes. But in anything other than a box filled with nesting material, the captives would
unquestionably freeze to death during the night. And, of course, setting out boxes would involve far more labor
than most trappers would, or could, expend.

Once on site, Dutch-type drowning cages would work in floodplain and pond trapping. Setting aside the questions
of costand logistics, it is wellto recall thatexperiments tonducted by Dr. Fred Gilbert in the 1980s established that muskrats
in cages actually took more time to die, and struggled more violently, than those that plunged below the sur{ace after being
trapped. The relative mean timesto death were slightly overthree minutesversusfive minutes. Asforthe southern marshes,
unless an effective multiple-catch trap can be devised, cage and box traps are out of the question.aa

On the other hand, if it were possible to overcome the barriers imposed by cost and logistics, well-baited cages would
probably work for float and pond trapping. Certainly, muskrats can be captured readily enough, at least in winter and
spring, with baited cages. The Tomahawk cage trap was initially designed for precisely this purpose.as

Nutria (Myocaster colpu) South American caviomorphs evolved in isolation for much of the Age of Mammals.
While some, notably the agouti, succeeded in establishing themselves as far north as central Mexico following the
appearance of a land bridge between the continents two to three million years ago, the only caviomorph to have
successfully colonized north of the Rio Crande is the common porcupine (Erethizon).

lnthelatel930s,however, Myocastercoypu,anaquaticrodentnativetosouthernBrazilandnorthernArgentina,
wasintroducedintoLouisiana. Theanimal,called"nutria" bythefurtrade,spreadrapidlytobecomethedominant
rodent throughout the freshwater and intermediate segment of the marshes. lsolated populations, evidently from
animals released by furfarmers, have shown up at other points. A substantial population is now established in
Belgium. By great effort, another population was exterminated (along with colonizing muskrats) in Britain.

Today, the nutria is the on ly caviomorph to be trapped on a large scale. Before the collapse in f ur prices brought
trapping to a standstill, around two million ayear were taken in Louisiana alone. The normally inoffensive, strictly
herbivorous 12to25 pound rodentisnowthemostnumerousfurbearerin Louisiana. Withthecessationof trapping,
populations in the marshes are becoming immense and there has been much talk of beginning state-funded control
programs.

Nutria in Louisiana are normally taken on canal banks with #2 steel jaw leghold traps. Where natural bayous are absent,
canals have been dug expressly to allow trappers to use boats to trap nutria and large areas of the marshes are crisscrossed with
them. lnaddition, largenumbersof nutriaweretakenasincidental catchinmuskrattraps. Conibeartraps,althoughtheycan
be used effectively against nutria in Maryland, are inefficient in Louisiana. Legsnares have not been seriously tested.

Can nutria be taken in cage traps? The Dutch method of taking muskrats in floating cage traps might well be adapted
to nutria. Given the year-round profusion of vegetation, it is unlikely that baited terrestrial cages would be effective. The
animalswillfollowdiscretetrailsandmightenterdouble-dooredcagesplacedalongthem. Anotherpossibilityissuggested
by the fact that nutria are frequently seen sleeping on top of muskrat houses. Assuming that they would climb on top of
cage traps as well, a cage trap with trap doors on top might work.

ORDER TAGOMORPHIA (Rabbits, Hares and Pikas)
Unlike rodents, the lagomorphs have evolved comparatively few forms. There are only two families, one encompassing

rabbitsandhares,theotherpika. Thelaterarecompactlittleanimalsofthealpinetundrawholooknothinglikerabbits. Pika
are noted for storing winter fodder in tiny "hay stacks," and for their loud cries, which exceed in volume even those of the
marmotswhosharetheiralpinefastnesses. ThereisonlyoneNorthAmericanspecies,butscoresofdistinctformsinhabiteach
of the Eurasian mountain ranges.

Thereare,alltold,about23speciesof rabbit. ThirteenoftheseareNorthAmericancottontails(sylvilagus). Therest,aside
from the European rabbit, occupy limited habitats. Some, like the volcano rabbit of central Mexico, are critically endangered.
The hares have produced slightly fewer species than rabbits (about 23), ranging in size from two to ten pounds. Hares have
diverged chiefly in such features as foot size (northern hares have large feet), ear size (desert hares are rangy animals with big
ears to diffuse heat) and coloration.

Despite their conservatism, some extant rabbits are hardly different from the lagomorphs that appeared in the Oligocene
35 million years ago, rabbits and hares have been enormously successful. They range naturally throughout the northern
hemisphere, Africa and northern South America. Perhaps the order has been able to escape direct competition with rodents



Alternative Traps .21

by having four upper incisors instead of two. This has enabled hares, the more evolved members of the family, to find lives

on the grasslands without recourse to tunneling and hibernating.
The 2Oth century has seen an explosive expansion of European rabbits in the southern hemisphere where they have been

transported and released. The European rabbit, who once had a comparatively limited range in southern Europe, wasfirst brought

to the British lsles from Spain. The animal was released into Australia in 1859. ln a few years, little threatened by inefficient
marsupial predators, rabbits began a relentless invasion of the island continent. Even athousand-mile-long rabbit-proof fence
built between 1902 and 1907 to keep rabbits out of western Australia was eventually breached. By 1950, with the rabbit
population estimated at half a billion, the Australians introduced myxomatosis, which wiped out all but a handful of immune
individuals. Today, descendants of the survivors of earlier outbreaks are gradually increasing in number. Rabbit populations

in Britain, also visited by myxomatosis, have now climbed to pre-outbreak levels. Rabbits were also released in Chile and

Argentina and they now occur in immense numbers in Tierra del Fuego where they have established prodigious
underground warrens. Hares have also been released in various places. ln Argentina, colonizing populations
persist, competing for resources with the native mara. Without rabbits' habit of tunnelling, however, hares are

relatively easy to contain.
Rabbits and hares have been trapped and snared for centuries, both for food and for their pelts, which are still

widelyusedforgarmenttrimmings. Theuseofgintraps(steel legholdtrapswithserratedjaws)tocatchrabbitsin
theBritishlslesledtoaprotracted,andultimatelysuccessful,campaignduringthelg40sandl950stobanthetrap.
Today, the animals are chiefly taken with strangling snares. Observations of necksnared hares show a mean time of
death of 1B minutes.a';

ln North America, cottontails annoy homeowners by eating gardens and girdling shrubs and small trees. They
are not particularly easy to trap in cages during the summer simply because it is difficult to find bait that is more
attractive than the surroundinggreenery. ln the winter, on the other hand, the rabbits are hungry enough to respond
and can be easily captured. The same, no doubt, holdstrue of European rabbits.

ORDER MARSUPALIA
Marsupials existed in North America far back in the Age of Dinosaurs. They were subsequently crowded out

by the generally more eff icient placentals (who rose in Europe) everywhere except Australia and, to a lesser extent,
South America. ln Australia, marsupials, left to themselves for most of the Age of Mammals, radiated prodigiously.
They filled every imaginable ecological niche. The large kangaroos became grazers with hard enameled, hysodent
teeth and the ability to break down and digest coarse fodder. A large number of marsupials became arboreal, with
many acquiring prehensile tails. Some of the largest and most efficient mammalian gliders are found in Australia.
One animal, the wombat, has taken up a rodent-like fossorial role, complete with u nrooted continually growing f ront
incisors. Only the aquatic niche has been conceded. It was left to the platypus, one of three survivors of an order of
mammals-Monotremata. These ancient animals were in residence 50 to 100 million years ago when the marsupials

themselves evidently came across what is now Antarctica to Australia.
Marsupials have suffered mightily from the arrival of Europeans. Some, like the Thylacine wolf, were

deliberately wiped out. But the most lethal day-to-day attrition comes from habitat modification. Crazingby
domestic animals and a hoard of introduced placental animals that formed wild populations have been particularly
devastating to the marsu pials'environment. Australia has popu lations of feral hogs and water buffalo in the north and camels

andhorsesinthecentral deserts. Rabbits,foxes,dingoes,feral dogs,feral anduntendedcatsrangeacrossthecontinent.
Today, only two marsupials are extensively trapped:the Australian brush-tailed possum and the common opossum

of North and South America. A rugged old timer, the common opossum of North and South America, has survived
and changed little for at least 50 million years.

Thebrushtailpossumwasfirstmarketedas"AdelaideChinchilla." |n1932, overonemillionpeltswereshipped
from New South Wales alone. ln recent years, the bulk of the catch has come from New Zealand. The adaptable
three-foot long possum-perhaps the only Australian native to actually thrive on human interference-has now
thoroughlycolonizedtheislandcountry. Thetypical harvestinNewZealandisabouttwomillionanimalsayear,
withtheaveragetrappertakingfroml,000to2,000animalsperseason. Furpriceshavenormallyrangedfrom$10
to $20 per pelt. Most of the animals have been poisoned and collected by the trappers or trapped with steel jaw

leghold traps. The New Zealand government is currently in the process of developing national standards which
shouldleadtotheoutlawingofthesteeljawlegholdtrapscurrentlyinuse. Considerableexperimentinghasbeen
donewithkillingtrapsof variouskinds,butarenotyetinwideuse. Thisispartlydueto concernoverdamagetothe
pelt and partly because it seems difficult to attract the animals with baits placed inside cubbies.

TheelementthatprecludestheuseofcagetrapsinNewZealand,settingasidecost,islogistical. ltwouldbevirtually
impossible for trappers who trap on this large a scale, and typically walk their traplines, to move the number of traps that

would be required. There is little doubt that the animals, who are anything but wary, would enter traps if they were
sufficiently attracted by baits and pheromones. A homemade trap consisting of a box with several compartments
surmounted by trap doors might work.

Common Opossums (Didelphis virginiana) The durable opossum, along with the murine and water opossums
and mouse-like caenestoles of South American forests, are the last su rvivors of the myriad marsu pial forms that once
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inhabited North and South America. Far from being daunted by the invasion of humans, the adaptable and
omnivorous opossum has actually taken advantage of human disturbance. ln the United States, the opossums,
enormous range stretches all the way f rom the mid-Atlantic to the southeastern portions of the country, wherever
winters are not too severe. Opossums have moved into new territories, now occurring in the coastal regions of
Oregon and suburbs across the country.

At one time, as many as one million opossums were trapped for fur annually. The market, aside from a stirring
of interest among Asian fur dealers, is currently dead. On the other hand, increasing numbers of opossum are being
trapped as pests. Control trappers report that from five to eight percent of the animals they remove are opossums.
Possums do, occasionally, penetrate buildings and will gobble up anything edible, such as a dish of dog food or
accessible garbage. Civen an opportunity a possum may even make off with a chicken, but the animals are
essentially inoffensive. The possum who wanders through a suburban yard is making her rounds through what was
probably her territory before development. One can be sure that a good many of the opossum hauLd away by
control officers for relocation or disposal were taken off not because they have caused any damage, but because
theyareconsideredrepulsive. Withamodestlyprehensilescalytail,smalleyes, longnose,andunkemptfur,the
animal is far from cuddly. Perhaps an animal that has persisted, barely touched by time, from the very dawn of the
Age of Mammals, can be excused for putting function first.

Catching an opossum in a cage trap, if it must be done, requires nothing more than baiting it with a foodstuff
sufficiently pungent to attract the animal's attention.

ORDER EDENTATA (XENARTH RA)
The Edentata, or Xenarthra, South American animals who evolved during eons of continental isolation, have

retained many primitive features. Among the edentates who made their way to North America with the rising of
the Pliocene land bridge between the continents, were the immense ground sloths, Mylodon and Megatherium.
Mylodon grew to the size of a small horse. Megatherium, one of the Iargest land mammals to have ever lived,
towered to 20 feet when browsing for leaves in the treetops. Clyptodon, an enormous, massively carapaced 12-!oot
long armadillo, also appeared. With the waning of the Pleistocene era the giants perished. Fewer than 30 species
remain of the order. Most are hard pressed to survive.

Surprisingly enough, a member of this rather archaic order, the nine-banded armadillo, has expanded its range
northward in the pastfew decades. The armadillo showed up in southern Texas in the 1BBOs and reached Louisiana
by 1925. The species'range now includes all of Texas, Louisiana, Oklahoma, Missouri, Arkansas, Mississippi,
Alabama, Flor:ida, Ceorgia and South Carolina. Armadillos are continuing to expand their range, there are reports
of the little animals in the Rio Crande valley of southern Coloradol

Armadillos, like many other animals who succeed in the time of humans, is medium-sized (up to 20 pounds),
reasonably unobtrusive, quite fecund and omnivorous. Both because of their armored skin and their fossorial
inclinations, the animals are largely immune to predation. Armadillos scavenge dead animals heedless of the state
of decomposition, eat insects, grubs, birds'eggs, small mammals and a variety of plant material. Like other
armadillos, nine-banded armadillos are powerful diggers.

It isthe latter habitthat has broughtthe nine-banded armadillo into disrepute in suburban centers. An armadillo
can dig up a lawn, if so minded, between suns. The only problem in catching one in a cage trap, for the species
isnotnotedforintelligence,isfindingbaitthattheanimalfindsattractive. TheTomahawkLiveTrapCompanyrecommends
"Meal worms,otherwormsorinsectsenclosedinalittleclothbag:maggots,sardines,fish." Awellreinforcedtrapshould
be chosen, for armadillos have powerful forelegs.

ORDER ART!ODACTYtA
Artiodactyls, hoofed animals with an even number of toes, long ago evolved multi-chambered stomachs to enlist the

power of fermentation in breaking down vegetation. These animals radiated forth to conquer the grasslands of all of the
continentsexceptAustralia and South America. Artiodactylsexisttoday, in varied and multitudinousforms. Theirhabitat
includes the high peaks of the Rockies and the Tien Shan to coastal swamps, encompassing tallgrass prairies and the most
pitiless deserts. One form, the Hippopotami, have become semi-aquatic. Othergrazers and browsers, like the okapi and
the koupray, have returned to the forest. A few, notably the tragulids, and primitive cervids (deer) never left. One iamily
of artiodactyls, the pigs (suidae) d id not evolve rumens, nor become g razerst but proceeded on their own terms as omnivores
and gramnivores.

Where artiodactyls did not exist, they have now been transported by humans. Vast herds of cattle (derived from the
now extinct European auroch) sheep, goats, camels, llamas and even domesticated cervids (reindeer) are found practically
everywherethereisgrassorbrowse. Pigs,derivedfromtheEuropeanwildboar,havebeenintroducedacrosst'heplanet.

Civen an opportunity, captive artiodactyls will, of course, escape to form wild populations. While the damage
caused by such animals pales in contrast to that inflicted by domestic herds, feral pigs are becoming the source of
increasing concern. Luckily, these feral herbivores, for the most part, are fairly easy to control.

FeralHogs(Susscrofa) TheEuropeanwildboar,fromwhichdomesticpigsarederived,isacharacteristicanimal
oftheEuropeandeciduousforest. WhileitsEuropeanpopulationsdeclinedastheforestsweredestroyed,thespecies
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is still widely distributed across Eurasia and occurs on the lndian subcontinent.
U nfortunately, popu lations of Sus scrof a, have entrenched themselves in areas with heavy ground c

forests, swamps, and chaparral. These populations were established by escaped domestic hogs
deliberately set loose to be bagged as hu nting trophies. As is so often the case, the once-domesticated an

over, namely
and animals
imals appear

to spread with particularvirulence. Queensland,
Australia has such dense populations of feral
hogs that provi ncial authorities have attempted,
with no particu lar success, to eradicate them by
shooti ng f rom hel icopters. Hawai ian rai nforests,
besieged by corporate loggers, are also popu-
lated by wild hogs who cause no small damage
in areas where endangered birds are clinging to
existence. Here the Nature Conservancy has
resorted to setting out strangling snares which
are certain to produce a protracted and agoniz-
ing death. ln addition to living on eight of the
Hawaiian lslands, feral hogs are also present in
the Calapagos. They are found in disjunct popu-
Iations in much of Central and South America,
Indonesia, New Cuinea, Puerto Rico and the
Virgin lslands.

ln the continental United States, there are
populations of wild hogs throughout the south-
east. "Razorbacks" are common in the Creat
Smokies National Park in Tennessee where,

Figure 10: Wild pig in Tomahawk cage trap.

after scores of generations, they may have come into equ ilibrium with their environment. The west coast popu lation,
concentratedinbrushandscruboakcountryofcentralCalifornia,iscontinuingtoexpanditsrange. Thebrushcountry
of southeast Texas is heavily infested with descendants of Russian wild boars deliberately released as hunting stock
by landowners who make a living by selling hunting rights. These hogs have shown up in other states, including
Florida, where the animal shown in Figure 10 was captured.

Control trappers are being increasingly called upon to capture feral hogs. As might be expected, the hogs
demolishordinary48-inchcagetrapsdesignedfordogs. Tru-CatchcustombuildscagetrapsforFloridacontroltrapper
TodHartwick.Thetrapsaremadeof 7/16-inchrod,andare60incheslong,36incheshighand30incheswide. Each
trap weighs 150 pounds and is equipped with wheels.

Whether this is an optimal design, or whether better results might be had with an enlarged, and perhaps redesigned
versionoftheHancocktrap,orwithCesarboxes,remainstobeseen. ltisclear,however,thateffectiveandhumanemeans
of taking not only hogs, but other hoofed animals, is badly needed, and that the need will intensify.
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END NOTES

1 . For a definitive technical history of the steel jaw leghold trap, see: Cerstell, Richard. 1985. The Steel Trap in
North America. Stackpole Books.

2. This was accomplished through European Council Regulation 3254191, passed by the European Parliament and

approved by the Council of Ministers in 1991. The regulation also requires a European Union embargo on fur derived
from 13 (mainly North American) furbearers, unless the exporting nations either ban the steel jaw leghold trap or
adopt "internationally agreed humane trapping standards." Enforcement of this provision, scheduled to begin in

)anuary,199B, has been deactivated with respect to Canada, Russia and the United States by the incorporation of trap
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1994 by shooting from aircraft, and 8,250 coyotes were taken with "coyote getters" (cyanide ejectors). Their findings
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jaw leghold traps. Many of the Sauvageau traps distributed were designed for Arctic fox. Since 1988, over 200,000
steel jaw leghold traps have been received and melted down in trap exchange programs conducted by the
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Damage Control Conference.

20. lnternational Association of Fish and Wildlife Agencies. 1993. Ownership and Use of Traps by Trappers in the
United States, 1992.

21. Monroe, Tom. 1986. Bandits Behind Bars. Voice of the Trapper. Winter: 25-27.
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32. The Asian flat-headed cat's claws can only be partially retracted.
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INTRODUCTION

During the winter of 1929, a you ng man named Frank Conibear spent every spare moment in his trapping cabin
in Canada's Northwest Territories tinkering with pieces of spring wire. Coni bear was motivated by disenchantment
with his chosen profession and revulsion at the suffering he saw dail y on histrapline, which he was laterto describe
el oquently in print.l From a practical standpoint, Conibearwas also concerned that u p to a third of the valuable
mink he caught escaped by "wringing of| ," chewing or twisting off the
he had set outto do; he had devised the prototype of a spring-powered
trap that could catch furbearers efficiently and kill them quickly.

The trap Frank Conibear bu ilt wasfarfrom the first spring-powered killing
trap. Traps to kill furbearers had been on the market, in a variety of types,
for 50 years. Even the basic scissors frame design of the Conibear trap was
not new. lt had been anticipated by an Ohio farmer named Merle Bigelow,
who began selling a trap with eggbeater-like jaws in 1925. Further, not all
killing traps had remained obscure. The Cibbs Two Trigger, designed by
Walter Cibbs to prevent wringoff in muskrats, set all{ime sales records for
a single trap during the 1920s.

Two elements spared the Conibear trap from perishing commer-
cially, as did the famous Cibbs Dope Trap2 and scores of other designs,
or from remaining in obscurity, as has the Bigelow. One was the trap,s
separate doubIe-armed spring and two-way "whisker" trigger, sensitive
to pressure from either direction. Both of these were new and useful
features. The other was its inventor's tenacity. ln 1957,28 years after
creation of his prototype, long after Conibear himself had renounced
trapping and become a fairly well known author, the Animal Trap
Company of America, the world's largest trap maker, adopted his trap for
manufacture. The impact of the trap on small mammal trapping was
profound. Within two seasons the small Victor Conibear (VC) 1 10 had
virtually supplanted the leghold trap in the prolif ic marshes of the U.S.
Atlantic coast.3 Larger models of the Conibear were produced. lt was
touted as a universal trapping device that could replace the leghold trap
and ki I ling snare and make the dream of hu mane trappi ng a real ity. Canad ian
humane groups began programs to provide trappers with Conibears in
exchange for leghold traps.

It was Frank Conibear's dissatisfaction with the Animal Trap Company

trapped foot. By spring he had done what

Figure 1: Marten in Cabry Challenger trap.

version of his trap, in which the clamping force was reduced to minimize danger to trappers, that first pierced the bubble
of optimism. Tests undertaken at Conibear's behest at the University of British Columbia showed that the deaths of mink
in VC 110s, and even in the more powerful original design, were often protracted and agonizing.a ln 1969, Canadian
humane groups set up a privately funded organization called the Humane Trap Development Committee (HTDC). Work
commissioned by HTDC at Cuelph and McMaster Universities in Ontario, along with provincial testing and films by
Canadian filmmaker Ed Cesar, established that neither Conibears nor any other commercially available tra[s consistently
killed animals rapidly in terrestrial sets.

ln 1973, HTDC's scientific work wastaken over by the government-funded Federal Provincial Committee on Humane
Trapping (FPCHT). After much testing, FPCHT concluded that it was possible to kill furbearers with spring-powered traps
within three minutes. To determine the energy required to effect three-minute kills, FPCHT developed a trap simulator,
amachineinwhichmomentumandclampingforcecouldbevaried. Anesthetizedvictimsweresubjectedtothemachine
until enough data was available to establish values of momentum and clamping force capable of killing animals of each
species within three minutes. A second machine was built to provide a mechanical analysis of traps. Those with enough
energytomeetorexceedthe"threshold"forgivenspeciesweretestedonlive,unanesthetizedanimals. Sixteentrapswere
eventually approved for certain species.s

After FPCHT closed its doors in 1 981, responsibility for trap testing was assumed by the Fur lnstitute of Canada
(FlC), a non-profit corporation funded jointly by the fur industry and federal and provincial agencies. Since 1985,
trapshavebeentestedunderFlCauspicesatalaboratoryandcompoundatVegreville,Alberta.6 Thousandsof hours
of videotaped footage of animals approaching, investigating and caught in traps are on file. While the research
conducted at Vegreville has been far more sophisticated than that undertaken in the i970s and early 1980s, the
earlier program's focus on trap development seems to have been lost. The "logical next step" to FPCHT, namely
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a program to bring effective new trap designs into production, and make use of the genius of aging designers such as Bill
Cabry(seetheCabryChallengertrapinFigurel)andEdKania,didnotmaterialize. lnstead,Canadagotmoreacademic
research while its most valuable humane trapping resource, the talent of its trapper-inventors, has been allowed to wither.
Brilliant prototypes are fading into obscurity while testing continues, ad nauseam, on mutant Conibears.

Since 1 970, knowledge of how animals of various species approach traps, what happens to them when they are struck,
and what a trap must do to kill rapidly had increased prodigiously. Vastly improved Conibeartype traps have been

developed. Forcertainspecies,suchasthemarten,newdesignsthatarebothhighlyefficientandrapidlylethalareathand.
For all that is known of killing traps, most of those in use in North America are still Victor Conibears, which are barely
distinguishable from those that came off the company's production line 40 years ago. This will change in Canada and,
hopefully, in the United States if the Tripartite Agreement and the "Agreed Minute," which require traps to perform to
a standard, are implemented early in the next century.T Thusfar, only one nation, Sweden, subjects killing trapsto scientific
testing and withholds registration for those that cannot kill effectively.

Thegreatestdisadvantageof killingdeviceslargeenoughtokillfurbearersisthattheyareinherentlydangerous. This

disqualifiesthemforuseinopen,settledareaswherepets,farmanimalsandchildrenarelikelytoencounterthem. Where
killing traps can be safely used-wilderness traplines, in marshes and swamps, for underwater trapping, and in holes and

tunnels-they are often the best alternatives. A killing device of sufficient power, used in the correct way, is infinitely
less inhumane for terrestrial trapping than steel iaw leghold traps.

SECTION ONE: VARIETIES OF KILLING TRAPS

Figure 2: Deadfall trap

When Europeans invaded the
New World, many North Ameri-
can peoples were using deadfalls
to kill animals. Until the steel jaw
leghold trap was introduced to
North America around 1 700, most
of the fur shipped to Europe was
obtained by deadfalls. As late as

the mid-'l9th century, this method
remained the main trapping sys-

tem of northern Native Ameri-
cans, such as the Cree. The dead-
fall in Figure 2 was taken from the
Manitoba Trappers' Manual. lt
cannot be greatly different from
those in use hundreds or even
thousands of years ago.B

Exactly how long killing traps with iron or steel springs have been in use is not known. By 1 800 an array of spring-
powered mole traps, with stabbing tines or tongs to crush or strangle their victims, were in use in Europe. The

common "snap" trap used to kill mice and rats appears to date from the middle of the last century. The first killing
trap for furbearers in North America appeared on the market in 1878, and by 1900 a disparate assortment of killing
devices were available. With the appearance of the Bigelow trap in 1925, the dozen or so mechanical principles
enlisted to kill animals in traps were represented. Only spring-powered strangling snares remained to be invented.

The Gibbs Two Trigger
While killingtraps have been availablethroughoutthe 2Oth century, most modelssold poorly. Forexample,

during the period 1919 to 1924, Oneida Ltd., then the world's largest trap maker, sold 25,000,000 steel leghold
traps, but only 94,000 killing traps.s To the presenttime, only
two killing traps can be said to have exerted a major inf luence
on the history of trapping. These are the (now defunct) Cibbs
Two Trigger and the Conibear.

In 1912, Walter Cibbs, a retired electrical engineer,
purchased an 800-acre tract of tidal marsh on Chesapeake Bay
i n Maryl and. There were thousands of muskrats on the property.
When Gibbs learned that up to a third of those trapped each year
in steel leghold traps escaped by "wringing off," he decided to do
something about it. ln 1919, he placed the Two Trigger on the
market. As may be seen in Figure 3, the trap has an auxiliary
striker that is released, along with the leghold trap jaws, when an

animal steps on the pan. The striker hits the animal on the side
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Figure 3: The Gibbs Two Trigger
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and back, driving the victim against the base of the trap. While it
could hardly, in most cases, have conferred a rapid death, the trap
did kill muskrats. A trapper could be reasonably sure that the
victim wou ld be found dead in the trap when he made his morning
rounds. For a period in the 1 920s, the Two Trigger was the largest
selling trap in Norlh America and became standard equipment in
tidal marshes from Nova Scotia to Louisiana.

Unfortunately, the ultimate result of Walter Cibbs's well-
meaning effort to alleviate muskrat suffering was far from that
which he had intended. The Animal Trap Company of America
(formerly Oneida, and subsequently the disbanded Woodstream
Corporation) developed a competing design that came up under
the victim's leg: the sides of the bail striking the animal on either
side of his trapped limb. This steel jaw leghold trap, illustrated in
Figure 4, is called the "Stoploss." The Animal Trap Company
acquired Cibbs's company in 1936, and ceased making the Two
Trigger altogether in 1 955. Thereafter, the Stoploss, in the absence
of competing designs, dominated the market.

The Stoploss is undoubtedly one of the cruelesttraps ever made
(see Figure 5). lt appears, depending on ambient conditions, to kill
from half to three-quarters of its victims within 24 hours, and 90o/o

with i n 48 hou rs. M i n k caught i n these traps can conti n ue to struggle,
if not retrieved, for several days.r0 The Stoploss, although banned in
Canada, is legal in most U.S. states.

Figure 4: Stoploss trap

The Conibear Trap
Today, the Conibear trap is easily the most widely used killer

trap in the world. lt has been imitated, redesigned, readapted, tested
and analyzed by dozens of inventors and engineers. At the time of
his death in 1987 in Victoria, British Columbia, at age 90, Frank

Figure 5: Sfop/oss trap with wrung-off muskrat limb.

Conibear was still working to improve his design. Development on the trap continues to flourish.
TheoriginalVictorConibear(VC) isverysimple. Thetrapframeconsistsoftwowirerectangles,scissorhingedinthecenter

with steel pins. On one hinged side with the VC 1 10, and on each side with other models, a spring is affixed. The spring is

a coil with (in the case of the 1 10 and 1 20 models) five-inch arms, the ends of which are looped around the sides. When the
trap is set, as in Figure 6, the springs are compressed until their ends meet at the center of the trap. When the trap is triggered,
the springs expand and force the rectangles violently against each other.

Thetriggerhastwocomponents. Ondisthefastener,whichhassemi-circularindentationsdesignedtofitover,andhold,
the other side. The trigger hinge hangs on the opposite side from the fastener. lt is so constructed that if the wire "whiskers"
are moved appreciably in either direction when the trap is cocked, the fastener is pried loose and the trap snaps shut.

Any animal that walks or swims through a Conibear set in an upright position and brushes the whiskers will be struck by

thejaws. lfthewhiskershangdownfromthetoporprojectfromthebottom,theanimalwillbestruckdorso-ventrally. lfthe
whiskers are positioned on the side, the animal will be struck laterally. The positioning of the strike, or strikes, will depend
on what part of the animal touches the whiskers as the animal passes through the opening.

The Animal Trap Company followed the VC 110 with the double-
spri nged 1 20. I n the early 1 960s, the VC 330, a powerful double-springed
model with ten-inch frames, designed to kill beaver, otter, lynx and
wolverine, came on the market. Finally, in 1 965, the Company marketed
the VC 220, a double-spring model with seven-inch frames designed for
raccoon, nutria, badger and opossu m, and also touted as a fox trap . ln 1 97 1,

sales of the VC 110 alone surpassed one million, a mark previously
reached only by the #1 leghold trap and the Cibbs Two Trigger.ll

lmproved Conibears
With the expiration of the Victor Conibear patents in the late 197Os,

a spate of competing Conibears entered the market. Several of these
designs attempted to remedy the mechanical defects identified in
HTDC and FPCHT testi ng of the Victor Coni bear, especial ly its lack
of clamping force. One way to prevent the springs from opening
f u I ly at i mpact-and thus exhausti ng cl am pi ng force-is to alter the
shape of the jaws. Another means of accomplishingthis, which has
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Fig,ure 6: Victor Conibear in set position
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the added advantage of increasing the trap's effective mass, and hence its
momentum, isto weld additional striking barsto conventionally shaped traps.
The Magnum 120 Conibear, adapted at Vegreville, uses this system, as does
the Sauvageau 2000 series produced by Marcel Sauvageau of Ste. Hyacinthe,
Quebec. The trap shown in Figure 7 is the Sauvageau 2OO1-8, adapted for
Arctic fox. Several thousand Sauvageau traps have been distributed to native
trappers in the Yukon and Northwest Territories in a trap exchange program
being carried out by the territorial governments.

Frank Conibear's early prototypes, developed chiefly for mink, were
equipped with pans. lronically, one of the recommendationsemergingfrom
Vegreville 50 years later has been that Magnum 120 Conibears used in
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trapping mink be fitted with pans.r2
Figure B is a standard Conibear 120
with a pan designed by Milan Novak
and the late Lloyd Cook.

Figure 7: The Sauvageau 2001-8

The Conibear has a well deserved reputation for being dangerous to use. As a
result, many trappers have been reluctant to adopt ,,beefed up,, designs with
augmented clamping force. Edouard Belisle of Ste. Veronique, euebec, has
succeeded in configuring the Conibear springs so as to accommodate a self-
activating safety. As may be seen in Figure 9, a light coil spring pushes a safety clip
upthearmsoftheconibearspringwhentheyaresufficientlycompressed. withthis
system, a trapper can release himself, even if he is caught by both hands, by
compressing the spring arms with his feet.

The Gabry Traps
Some of the most versatile and effective traps ever built were those

designed by Bill Cabry, who died in 1993 at age 85.13 Both of the traps
illustrated, the Challenger and the Bionic, were approved at FpCHT for mink
and marten. The Bionic was retested at Vegreville and approved for fisher
as well as smaller mustelids.la

The Challenger, shown in Figure 10, is designed mainly for smaller
furbearers, such as marten. lt is constructed entirely, except for the trigger
assembly, of .179-inch diameter steel wire. The opening into which the
animal inserts his head is only five inches wide and four and a quarter inches
high. The trap weighs only a third as much as the Kania or Hansen designs.

As may be seen, the trap is made up of two springs constructed from the
same piece of wire. Each has an upper and a lower arm of approximately the
same length. The upperarmsare joined togetheratthefrontof thetrap, above
the opening. The bottom arms are also joined with two separate crossbars.
These are the killer bars. Another piece of wire is shaped to frame the
entrance to the trap and form its base.

The trigger consists of the "belt buckle" hanging above the opening and the
whiskers extending to the center

Figure 8: Conibear 1 20 equipped
with pan

Figure 9: The Belisle Safety

ofthetrap. TosettheChallenger, thetongueof the buckle must beflipped up, hooked
fromthe back with a wire loop, and temporarilysecured by a safety. Then the bottom
arms of the trap are pulled up until the cross piece resets on top of the hinge of the
buckle. The trap, with the safety removed, is triggered by a forward pull on the
whiskers, to which a bait is attached. The trap is converted into a cubby by folding
a plastic envelope padially around it.

The Bionic, shown in Figure 1 1, represents the inventor's effort to build
a single killer trap that can be adapted to take mink, marten, fisher, lynx,
bobcat, wolverine, otter and even canids. lt is, in form, nothing less than a
gigantic mouse trap.

The Bionic consists of a steel frame. Through the center is an axle on
which the striker (which is exactly the dimension of one-half the frame) is
hinged. The two mu lti-coi I springs that power the trap encircle the axle. The
trap is cocked by rotatingthe striker back and fastening it. When tripped, just
as with a mouse trap, it describes a 180 degree arc.

The Bionic, however, is far more sophisticated than a mouse trap. The
stri ker is pu I led into place and fastened without tension. Then the spri ngs are
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Figure 10: Cabry Challenger trap
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"wound up" by means of a ratchet and pawr attached to the axre, enabring
the force to be adjusted according to the size of the intended victim.

To bait the trap, a plastic flap is folded around the axle and secured
with tabs to make a small bait chamber. Bait is placed inside the
chamber and attached to a wire connected to the tiigger. An animal
who reaches in and tugs the bait triggers the trap, brii[ing the striker,
at tremendous velocity, onto his head or neck. rhe-gionic may be
made-to some degree--species specific by adjusting the size of the
bait cone; a small cone prevents larger animais from reaJhing the bait and
triggering the trap.

The Kania Trap

Ed Kania, now in his early seventies, lives with his wife Lyd
small farm in the Kootenay mountains of southeastern British

ia on a Figure 11: Cabry Bionic trap

Columbia' For over 30 years, the Kanias derived much of their income form a trapline where marten are theprimary species. ln the early 1970s, dismayed by evidence of protracted struggle in his Conibear and Mohawktrapsls, Kania decided to build his own, combining the trap mechanism una.rl"oy into on" unit so as toguarantee uniform positioning of the trapped animal. ln 1981, the FpCHT ,pprou"J if'e trap for smallfurbearers. lt was retested, with the same outcome at vegreville.
The Kania trap looks,.atfirst appearance, like a small iretal birdhouse to which has been attached anungainly steel handle. The "birdhouse," howev.er, is the cubby, and by removing the sheet metal plate of itsleft side, one can see,the.mechanism and perceive quickly how the device worksl At the rear of the cubby is abait chamber. Directly above the door, aligned with its threshold, is the striker Urr; "# r., ;i; ;;*'""rilispflnc bolted outside the cubby. The otheiarm of the spring, the "handle,,,isata 90 degree angle to thestriker when at rest' To tense the spring, thereby cocking thI'trap, it must be depressed 90 degrees and hookedto the side of the cubby.
The simple components inside the cu bby, pictured in Figure 12, constitute the trigger mechanism. Once thetrap is cocked, any animal that enters to secure the bait and brushes the prong hangi ng down from the trigger will

--.1
rel ease the striker, which descends

Figure 12: Kania trap in set and triggered position

with a violence that must be seen
to be appreciated. For marten, the
traps are nailed, entrance down,
about fourfeet above the snowline,
on tree trunks liberally swabbed
with baitto attractthe animals. All
of the marten I saw in Kania traps
in several days of traveling with
Kania on his trapline look very
much as the animals shown in Fig-
ures 1 3 and 14: beautiful, two-foot
long mustelids hanging lifelessly
from the cubbies. There were no
signs of struggle, no scratches on
the tree trunks or bark under the
claws. Many of the animals still
had bait locked in their jaws.

The Kania trap is one of the
safest killer traps ever designed,
and one of the easiest to use and
repair. Trapper Norm Blaney of
Prince Ceorge, British Columbia,
summarized the trap,s virtues:
"Kania, my favorite. Bait once a
season out of weather. Kills in-
stantly, no sign of struggle.,,ro
Some trappers, however, have ob-
jected to the trap's bulk and high
initial cost and complained that
the bait chamber is too small. ln
response/ Kania now sells it either
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Figures 1j and 14: Maften in Kania traps: ,,No

sign of struggle."
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with the sheet metal cubby or as a separate mechanism that trappers
can mount in cubbies of their own design. Quantities of Kania
mechanisms without cubbies have been delivered to native trappers
and exported to Europe.

Kania traps are now available commercially only in mink/marten
size. The larger models Ed Kania had hoped to build forArctic fox,
fisher and raccoon remain on the drawing board.

The Hansen Trap
The Hansen trap (see Figure 15), invented by Mike Benz of Horsefly,

British Colu mbia, is among those approved by the FPCHT. As may be seen

in Figure 16, the striker is circular on the theory that the victim will be

properly positioned without regard to the angle of approach.

European Killing Traps
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Figure 15: The Hansen trap

Since 1984, Tommy Svensson, the Swedish Environment
Ministry's chief technical officer for hunting and trapping,
has tested over 160 traps, both in the field and at a compound
located atthe National Veterinary Centerat Uppsala. About 30
Swedish-designed killing traps have been approved for small
furbearers. Most of these devices are oversized mouse traps.l7

Almost no hard scientific information has been acquired
on the performance of traps in use in Europe outside Sweden
and Finland.lB The powerful trap shown in Figure 17 is of a

type long used fortakingfoxes in Norway, France, Cermany
and. elsewhere on the Continent, but information on their
performance is limited to postmortem examinations and
anecdotal accou nts. These traps are reported ly set in horizontal Figure 16: A mink dead in a Hansen trap.

position, in shallow water, with the bait attached to the
trigger mechanism at the center of the trap projecting above the surface of the water. In order to receive a rapidly
lethal blow on the neck, instead of being gripped on the torso or abdomen, it is necessary for the victim to reach

over the trap jaws to take the bait rather than stepping inside them. lt strains credulity, given the circumference
of the jaws, to suppose that foxes always do this.

lf trap testing is undertaken pursuant to the Tripartite Agreement, many European killing traps will have to be

redesignedordiscontinued. Unfortunately,twoofthemostcommonlytrappedEuropeanspecies,thestonemarten
(Martes foina) and the ferret (Mustela putorious) are not o n the list of 1 9 fu rbearers to wh ich the agreement ap plies.

Power Necksnares
Thetechnique of usingsome kind of external pressure, such

as a bent sapling, to enhance the killing effect of the common
snare is a venerable one. The first man to emerge with a feasible
spring-powered killing necksnare wasa trapper named Lawrence
Edward King from Manitoba, Canada. The King Necksnare
consists of two flat metal bars about two feet long, joined in
the center by a powerful coil spring. One bar (the power bar)

opens and closes 1 80 degrees, like the blade of a pocket knife.
To cock the snare, the power bar is rotated under tension to
within a few degrees of the other (base) bar, and fastened. The
snare cable is threaded through the free end of the base bar.

The King Necksnare is set like a common necksnare, with
the noose opened atthe properdiameterforthe species being
sought, and strung atthe proper heightalong a trail. The base

bar can either be nailed to a log, or held upright at an angle
by stabbing an attached prong into the ground.

When an animal inserts his head into the noose and jerks

the cable, the snare is triggered. The power arm moves 180
degrees, wrenching the victim against the base bar (through

which the cable is threaded) and tightening the noose vio-
lently around his neck.

ln 1978, FPCHT investigators tested prototypes of theFigure 17: Peik Benixson with a European killing trap.
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King Necksnare and two other designs. Seven foxes were killed with variable results. One animal became unconscious
and lost blinking reflex in 27 seconds. Another had to be euthanized after 1B minutes in the same (unidentified) necksnare.
ln 1988, a test of foxes in the King, Olecko and Mosher necksnares occurred at the Vegreville, Alberta, test facilities of
the Fur lnstitute of Canada. The mean time to death was reportedly under five minutes. Although the extreme variability
in time to death which characterized the 1978 tests was less evident with current designs, none of the power necksnares
has yet demonstrated the ability to consistently kill canids quickly.le Since the late 1980s another power necksnare, of
simple design, developed by Bruce Bertram of Birtle, Manitoba, has been marketed in Manitoba and western Canada as

the "Bert Power Ram" and 25,000 have reportedly been sold. 20 While compound testing of the device has not yet been

carried out, twenty coyotes taken by Ram necksnares in southern Manitoba during the 19BB-89 season were necropsied by

one of Canada's mostexperienced wildlife pathologists, Dr. Harry Rowsell. Dr. Rowsellestimated, from pathologicalevidence,
that 1 1 of 20 coyotes making up the sample had succumbed or become irreversibly unconscious within three minutes. Four
catches were "obstructed" by one or both front legs inside the snare noose; two animals were caught around the abdomen.2l

SECTION TWO: KILLING TRAPS lN THE FIELD
Because a trap works well under controlled laboratory conditions does not mean it will necessarily work in the field.

Numerous theoretically effective designs have proven ineffectual on traplines. Similarly, the fact that a trap is effective
against a species in one habitat does not insure that it will work in another. A trap's performance can vary tremendously,
even when applied against the same species, under different sets of conditions. Learning to use a potentially effective
trap efficiently in different habitats can be extremely exacting.

This section provides some glimpses of how killing traps are used under different terrestrial and aquatic conditions and
provides examples of the problems encountered in adapting them for use. For most trappers, "killing trap" still means

"Conibear." But an increasing number of trappers are turning to new designs. Two such traplines are described: one
equipped with the Cabry Challenger, the second operated by power necksnare inventor W.l. Mosher.

Terrestrial Use of Conibears
To make a clean kill with a Conibear trap, the victim must be positioned correctly. lf the animal is not correctly

positioned, even the most powefful Conibear modifications may yield grisly results, as seen in Figures 1B and 19.

Knowledgeable trappers agree that Conibear sets in the open are usually not desirable. Though still widely used, the
traditional "running pole" sets for marten with the trap in the open atop a pole, propped against a tree or fastened between
trees, yield miscatches and claim numerous non-target victims.

The ermine shown below has been, typically, miscaught in an open set
with aVC 110. He died slowly and painfully from constriction. The
recommended way to set Conibears on Iand is in a baited cubby.

For marten and fisher, a cubby is typically a box made of one-inch
lumber, with the trap positioned at the opening and bait placed in the
rear. When an animal attempts to enter to get the bait, the dangling
whisker triggers are brushed, setting the trap off . An identical system
for taking raccoons in marshes has now become standard. "Raccoon
boxes" are even sold commercially by some trapper supply firms.

Mink can be taken in Conibear boxes as well, although some
trappers prefer to set the traps at the entrance of holes in banks, or in
more naturalistic cubbies. Lynx and bobcat sets are typically made in
cubbies constructed of brush or light poles. Most trappers report the
best results by positioning the trap (usually a VC 330) at about the
height of the animal's head. ln November, 1988, Dr.
Frank Mallory of Laurentian University demonstrated
that Arctic fox cou ld be caught successfu lly with Conibears
by simply digging a hole in the snow with bait at the rear
and a trap (mounted in a frame) atthe opening. Mallory's
results were confirmed in field tests conducted in 1990
and 1991 by Cilbert Proulx, then chief of trapping
research atVegreville, with the Sauvageau 2001-8. None
of the 64 foxes (62 Arctic fox and two Red fox) were fou nd
alive. Most of the animals had been struck on the head,
the rest on the neck.22

Brian Clark of Pink Mountain, British Columbia, uses
ordinary Conibear boxes for marten and fisher. But
instead of relying on the animal's pushing the trigger to
get at the bait, he pushes the whiskers inward and ties the
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Figure 1B: A beaver miscaught in a Conibear (top).

Figure 19: An ermine miscaught in a Conibear (bottom)
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bait directly to them. "This," Clark writes, "results in the jaws hitting the animaljust behind the ears, which gives
analmostinstantdeath."23 TheClarksystemforConibearsisalmostexactlythesystemthatBillCabryhasemployed
with his Challenger trap.

No matter how cleverly Conibears are deployed, however, there is an element of indeterminance resulting from the
nature of the trigger and because it is hard to guarantee that the center of the trap will not change position when it
discharges.2a These features have led some trappers to seek more consistent killing devices from among the new designs.

The Challenger
Early one morning in January, 1985, I drove into the yard of the Molliet ranch on the Big Thompson river near

the town of Vavenby, British Columbia, and got out of my car amid a ring of fiercely growling huskies and shepherds.
Bill Cabry dismissed the dogs with a wave of his mitten, and stepped forward to shake hands. A tall, comely young
womanwithauburnbraidsprojectingfromaredstockingcapintroducedherselfasValerieMolliet. Hertrapline,
she explained, was 36 miles each way, and we were already late in starting.

Figures 20 and 21: A dead marten in a Gabry Challengertrap.

After mounting snowmo-
biles and roaring along for a few
miles up a mountain trail, we
came to the first trap, a white
ob.iect which proved to be a

plastic envelope folded around
the trap to form a cubby, posi-
tioned chest high on a tree. The
entrance faced down, with kill-
ing bars poised above, and bait
tied to the whiskers.

Valerie swabbed scent on
the tree trunk, a process she
repeated with the nexttwo traps,
which were also empty. At the
fourth stop, a marten was hang-
ing from the cubby. He was a

large male, with a coppery sheen
to his luxurious coat. His short,
powerful legs hung at his sides
without a trace of bark u nder the
claws. There were no scratches
on the tree trunk, nor bits of

bark in the snow. His jaws, frozen in the instant of death, still clutched the bait. Four of five additional marten
retrieved during the day, including the animal shown in Figures 20 and 21, were also gripping the bait in their
mouths.

Itwason thistrapline, which ascendsspectacularlyfrom 2,000feetaltitudeto alpinetundra, usinga Challenger
trap, that Valerie caught the most commercially valuable American marten to enter the world fur trade in 1985.2s

The Mosher Necksnare
In December, 1986,1 drove to Mayerthorpe, Alberta, north of Edmonton to observe the necksnare in use and

talk to its inventor, W.l. Mosher. Mosher is an affable man, now in his mid-seventies, with a musical "down east"
accent. He and his wife, Vera, moved to Alberta from New Brunswick in the early 1980s. Mosher takes up to 40
coyotes a winter with his necksnare and has trained a number of local residents in its use.

The operation ofthe Mosher necksnare can easily be grasped by the photographs ofthe device in set and sprung
positioninFigures22and23. Ratherthansimplyhavingapowerarmandabasearm,Mosherhashingedaseparate
rod to draw the snare tight. This, discounting friction, gives Mosher's device more acceleration than other snares.
He deliberately uses a thin cable without a lock so that if a miscatch occurs, the animal can chew out.

The Mosher Necksnare is lighter and easier to hide than the King Necksnare. Mosher uses it in light brush
without elaborate attem pts at concealment, and insists that he has as many catches, snare for snare, as he wou ld with
common snares. As for humaneness, the only scientif ic data, aside from the results at Vegreville showing the time
to death for foxes between two to six minutes, are necropsies performed in 1 984 by Patricia Dwyer for the Province
ofAlberta. Dwyernecropsiedl3coyotestakenbyMosherinhisnecksnare. Shefoundthattheanimalsdiedrapidly
ofcirculatoryfailure. lnalll3cases,bothcommoncarotidarterieswereclosed,whilethetrachearemainedopen.26

The coyote pictured in Figure 24 was captured in light bush country near Mayerthorpe after a fall of fresh snow.
The animal's tracks in the snow showed very little movement after seizure by the necksnare. In contrast to most
victims of common snares, the animal had no appreciable edema or bleeding of the neck muscles in the area of
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ca ptu re.

Aquatic Use of Conibears
Despite its comparatively small size, Maryland is a

major trapping state. This is primarily because of the prodi-
gious network of marshes bordering the Chesapeake Bay
which yield large numbers of muskrats, as well as raccoon/
nutria and fox.

Tim Morris makes drowning sets for muskrats on his
trapline in tidal marshes near the mouth of the Backwater
River on the Eastern Shore of the Chesapeake Bay. When I

visited Morris's trapline in February, 1985, the marsh had
been burned over and walking was fairly easy. The marsh
was dotted with muskrat houses and thickly laced with
winding, water-filled channels up to two feet deep-run-
ways worn in the marsh by pullulating generations of the
little rodents. Here and there one could see a bamboo shaft
sticking up in the marsh, marking a point where Morris had
set a trap.

Morris and his fellow trappers along Maryland's Eastern
Shore use Conibeartraps almost exclusively. They place the
Conibears upright in the narrow, well defined runways with
the tops of the traps a few inches u nder the water so muskrats
will swim through them. "You simply can't catch a muskrat
in a runway with a leghold trap," Morris told me. "They
swim right over them. You have to set leghold traps on their
toilet stools or around their houses. lt takes three times as

long. You get a lot of females and little ones near the houses,
but mostly males out in the channels."

Ray Willy, who had trapped nearly 40 years and had used
legholds early in his career, was even more emphatic. "lt's
the difference between daylight and dark," he said. "l can
catch as many muskrats with 100 Conibears as with 600
leghold traps. No wringoffs, no problems. l'd quit trapping
before l'd go back to legholds. So would most trappers I

know."
The trappers believe that the deaths of muskrats taken

underwater in Conibears are swift. "A couple of times l've set
traps and had muskrats hit them while I was close enough to
hear," Morris said. "They thrash furiously for 30 seconds. Then
it's over." A necropsy report by Dr. Dianne Ferris of Washing-
ton, D.C., confirmed the impression of quick death. ln four of
the six randomly chosen trapped muskrats she examined, the
spine was severed; in five the lungs were collapsed or full of
blood. ln one animal, the atrium of the heart had burst, and in
the othersthere wascardiac contusion. Accordingto Dr. Ferris,
"Th is trap appears to cause a lmost instantaneous deaths by way

Figure 22: Mosher necksnare in set position

Figures 23: Mosher necksnare in triggered position

Figure 24: A coyote in a Mosher necksnare.

ofspinal cordtransectionandevacuationofairfromthethoraxaswellascardiaccontusion. Noneoftheanimalshadfluid
other than blood in the lungs."27

The Louisiana Bayous
Louisiana is the largest trapping state in the U.S., leading all others in numbers of nutria, mink and otter taken.

ItalsoaccountsforuptotenpercentoftheU.S.muskratcatch,andlargenumbersof raccoonsandcanids. Thesource
is an immense expanse of marshland stretching all the way from Mississippi to the Texas line.

Louisiana marshes, by and large, are less stable than those further north. Because of this, muskrat runways,
instead of being deep, water-filled channels as in most northern marshes, fill in almost as rapidly as they are worn
down. ltisunusualtofindarunwaymorethanafewinchesdeep. Thismeansthattheanimalsrun,orbound,along
the runways rather than swim in them. This completely changes the economics of trapping with Conibears versus
leghold traps.
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Benny Welsh of Crand Chenier, Louisiana, demonstrated this to me

onthe marsh hetrapseach year. "When wefirstgotConibears," he said,

"we thought all we would have to do is set them in runways, where we
set legholds. But we found that only about one rat in twenty will run
through a Conibear on a runway. They dodge around it and keep going.
The only time you can catch rats that way is early in the season, when the
marshes are still flooded."28 What I observed while doing fieldwork in
Louisiana tidal marshes on the State Wildlife Refuge south of New lberia
in 1 988 was consistent with Welsh's experience. Conibears were at least as

efficient as leghold traps during periods of rain and high water, but far less

efficient when the marshes dried up. Conibears appeared to work indiffer-
ently for nutria, who are now the most numerous furbearer in the marshes.2e

The nutria shown in Figure 25 was caught in a Stoploss leghold trap
setfor muskrat. The animal struggled until he died, caked with mud, of
exposure and exhaustion. Nutria, a South American rodent, were
released into the Louisiana marshes in the late 1930s. Prior to the collapse
of the fur market in 1990, as many as two million a year were trapped'

Figure 25: A trapped nutria in a "stoploss"
leghold trap.
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END NOTES

1.fn1946FrankConibearwroteapamphletcalledfesfimonyofaTrapper.Hewasbestknownasanauthorforabook
on beaver called Ihe Wise One.

2.ln 1925 Walter Gibbs vigorously, although unsuccessfully, marketed his answer to inhumane trapping of larger
animals: The Cibbs Dope Trap. The dope trap was a leghold trap with a separate bail or arm, similar to that of the Stoploss
pictured in Figure 5, which it doubtless inspired. The arm came up under the animal's trapped leg, positioning the vial
of cyanide with which it was tipped in perfect position for the animal to bite.

3. Mr. Howard Zellerwrote an article in theJuly, 1 959 issue of Maryland Conservationisfs concerning muskrattrapping
on Maryland's Eastern Shore. "The new ConibearTrap," he concluded, "isso much more efficientthattrapperssimply cannot
afford not to use it, and in a short time it will replace the leghold trap that has been the workhorse for over 300 years for
trapping fu rbearers. "

4. The tests were undertaken by Dr. McTaggart Cowan over several years in the mid-1 960s. They showed that lateral
strikes with killer traps are far less likely to be lethal than dorso-ventral strikes. This result was subsequently confirmed,
and quantified, by the Federal Provincial Committee on Humane Trapping. lt requires approximately twice the force to
kill rapidly with a lateral strike. Even with dorso-ventral strike, the blow must fall on the head, neck or upper torso to be
rapidly lethal.

5. Report of the Federal Provincial Committee on Humane Trapping, Canadian Wildlife Service, 1981.

6. The Fur lnstitute of Canada testing site is a specially prepared ten-acre compound in aspen woods. Alongwith housing
for furbearers, a number of naturalistic pens, ranging from a few hundred to thousands of square meters in size, have been
prepared fortrap testing. Each testing pen has a hook-up for an infrared video camera that can be controlled remotely from
a central laboratory and focused on a trap that is to be tested.

7 . For a trap to achieve certification under the tripartite standard for species other than ermine and marten (for which
the temporal thresholds are 45 seconds and 120 seconds respectively), 80o/o (16 of 20) of the test animals taken must be

irreversibly unconscious within five minutes. This requirement is less rigorousthan those established in the voluntary 1 984
Canadian killing standard or in the final draft of the defunct lS0 killing standard developed under the auspices of the
I nternational Organ i zation for Sta nd ard ization.

B. Small deadfalls, set five to eight feet off the ground, are extensively used in Scandinavia to take Pine marten (Martes

martes) and have been approved for use by the Swedish Government.

9. Gerstell, Richard. 1985. fhe SteelTrap in North America. Stackpole Books.

10. This appreciation derives from talks with trappers and the author's own observations.

11. Gerstell, Richard. 1985. fhe SteelTrap in Norfh America. Stackpole Booksand personal communication with
Woodstream researcher Peter Askins.

12.Proulx, Gilbert, Barren and Cook. 1990. The C-1 20 Magnum with Pan Trigger: A Humane Trap for Mink (Musfe/a

vison).Journalof Wildlife Diseases. 26(4):511-517. Also see Novak, Milan, etal.1994.Trapping Martenswith Kania,
LDLand ConibearTraps.Ontario Ministry of Natural Resources. Also Novak, Milan. Trapper'sOpinionsof MartenTraps
and Sefs Field Tested From 1988 to 1990 in Northern Ontario.

1 3. ln the author's view, Bill Cabry's contribution to instant-kill trapping has been greater than that of entire roomfuls
of self-important scientists and officials who met to discuss the issue. Unfortunately, no real effort by decision makers was
made to exploit his talent.

14. Dr. Cilbert Proulx, former chief FIC scientist at Vegreville, tested the Bionic for fisher with complete success.

Proulx told the author that he regards it as the most effective design tested for that species. See Proulx and Barrett. 1993.
Evaluation of the Bionic Trap to Quickly Kill Fisher (Martes pennanti) in Simulated Natural Environments. Journal of
Wildlife Diseases. 29(2). Before he died, Bill Gabry designed a largerversion of the Bionic specifically for coyotes.
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1 5. The Mohawk trap is a Conibeartype trap powered with a coil spring that can be wound up to adjust the force of
the strike.

16. Letter from Norm Blaney to the author, July, 1985.

17. Personal communication with Tommy Svensson, Chief Technical Officer for Hunting and Trapping, Swedish
Ministry of the Environment. The author visited the Uppsala facility in March, 1992.

1 B. A commonly used British killing trap, the Fenn, was field tested against muskrats in southern New Jersey in 1 9BB.
Necropsies performed by Dr. Harry Rowsell of the Canadian Council on Animal Care on Fenn captured muskrats secured
by the author, confirmed that several victims had experienced protracted deaths. Subsequent mechanical evaluation
showed that the Fenn is seriously deficient in clamping force. Another trap, used in Belgium to take muskrats (and, in a
larger version, nutria) is so deficient in clamping force that it is possible to insert one's hand, without serious discomfort,
between the closed jaws of the trap.

19. A discussion of the 1978 necksnaretests may be found in the reportof the Federal Provincial Committee on Humane
Trapping. Information on the 1988 tests derives from a presentation by Cilbert Proulx in Vegreville, November, 1988.

20. Letter from Bruce Bertram to the author, May 12, 1997.

21. Rowsell, Harry.1989. Post-Mortem Examination Summaries and Scores of Specimens. Canadian Council on
Animal Care. While common necksnares are, unfortunately, exemptfrom the TripartiteAgreement, the author understands
that power necksnares are included and will be forced to meetthe standard. Accordingly, if the Agreement is implemented,
all power necksnares marketed in Canada will have to be tested, or retested, within the next five years.

22. Dr. Frank Mallory'sfield work, whiledemonstratingthatArcticfoxescan becaptured in killingtrapsasefficiently
as in leghold traps, was undertaken with traps that do not have enough energy to kill their victims rapidly. Eight of the
44 Arctic foxes found in 230 Conibears were still alive. Tests of the more powerful Sauvageau 2001-B are described in
Proulx, C. 1991. Ontario Ministry of Natural Resources.

23. Letter to the author from Brian Clark, October, 1985.

24. A commercial device called the Crauberger holder is available to fix the axis of Conibear traps in place
Unfortunately, few trappers use it.

25. Letter to the author from Valerie Molliet, June, 1985. The marten in question commanded a price of $240, as
compared to an average for American marten that season of about $50.

26. Personal communication with Patricia Dwyer, July, 1986.

27. Necropsy report by Dr. Dianne Ferris, April, 1985.

28. Experience on Benny Welsh's 400-acre marsh provides an example of the fluctuations in muskrat numbers in
Louisiana, and perhaps of the acute ecological problems afflicting the entire delta as well. ln 1983-84, the marsh yielded
6,600 muskrat! By 1987-88, muskrat numbers were so low that Welsh did not trap.

29. The two million nutria formerly trapped each year in Louisiana were chiefly taken in leghold traps. The delta is
crisscrossed with shallow canals dug for the express purpose of trapping nutria from boats. While the majority are trapped
along canal banks, many, like the animal pictured, were also taken as incidental catch in traps set in marsh meadows for
muskrat. The same is true of mink and raccoon.
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The Role of Lessnares in Mode

INTRODUCTION
Mechanically Activated legsnares

ln 1 959, the Weyerhauser Timber Company hired a man named Jack Aldrich of Castle Rock, Washington to trap
bears on some of its timber lands. At the time the only way of trapping the animals was with steel bear traps, some
of whichweighedupto30pounds'andcouldcrushahuman'sleg. ThedevicesweresodangerousthatmanyU.S.
states had outlawed them. So cruel were the traps that a single exposure to a trapped bear in 1925 led Edward Breck
to found the Anti-Steel Trap League.2

Aldrichquicklydecidedthattheremustbeabetterwaytocatchbears. Hedevisedalegsnareinwhichaspring-powered
arm cinched a noose, fashioned of 3/B-inch flexible steel cable, around the animal's leg. The Aldrich legsnare worked. lt
was far lighter and easier to set than a bear trap and captured animals efficiently. lnstead of grossly maiming its victims,
it caused little visible damage. Within a few years of being patented in 1962, the Aldrich legsnare had turned the bear

Figure 1: A lynx in a Fremont legsnare

_ trap i nto a gruesome rel ic fou nd i n museu ms, on the weatheri ng wa I ls
3 of backcountry barns, and in the hands of collectors of the macabre.
ry Maine is the only state which continues to permit use of steel jaw
i traps for bear.3

The dramatic success of the Aldrich legsnare for bears was not
readily duplicated with smaller animals. Scaled down Aldrich
legsnares worked reasonably well for live-capturing wolves, but
undependably, at best, for smal ler canids. Adaptations of the design,
notably the Novak and Victor (Woodstream) legsnares, marketed
afterthe basic Aldrich patent expired in 1979, caused unexpectedly
severe damage to their captives' legs. However, in field tests
conducted in 1985-86, an Aldrich modification developed by retired
park superintendent Al Fremont of Candle Lake, Saskatchewan,
caused less than one-sixth as much damage to trapped coyotes, based
on a cumulative injury scale, as did steel traps.a Brian Slough,
Wildlife Biologist for the Yukon Territories, began using Fremont
legsnares in 1986-87 to live-capture lynx for translocation to New
York State. During the winter of 1 987-BB, 1 B of 1 9 lynx snared in the
Yukon were captured without injury and released in the Adirondacks
(see Figure 1). While lynx taken fortranslocation earlier in #3 padded
leghold traps lost toes because of freezing, even in comparatively
m ild tem peratu res, those captured in Fremont legsnares were able to
survive temperatures as low as -30', F without frostbite.5 Subsequent
experience has confirmed that the Fremont legsnare, set clear of
possible entanglement and with rubber tubing around the contact

surface of the cable (note Figure 9), can catch both lynx and coyote with few serious injuries and with reasonable efficiency.6
As Aldrich legsnares gained acceptance in North America, a very different type of spring activated legsnare came into

use in Scandinavia. The Aberg legsnare, initially called Jan's Catcher, was invented by Jan Aberg of SkellefteS, Sweden,
in1973. Afteryearsof testing, itwasapprovedfortrappingfoxesinthenorthern half of thecountry. Aberglegsnaresare
the chief means of trapping foxes in Sweden. They are now being used for foxes in Finland as well and have been
successfully adapted to catch lynx for scientific purposes.T

ThecoilspringactivatingtheAberglegsnareishousedinalongplastictube. ThesnarecableiscoatedwithNeoprene,
and holds the animal's leg by spring pressure rather than with the cable lock employed by most other snares. Used to
trap foxes in deep snow, and attached to a drag ratherthan secured to a fixed spot, this legsnare has been shown to produce
practically no leg injuries. lt is considered more efficient for foxes than the steel jaw leghold traps (banned in Sweden in
1 968 and in Finland in 1991) that were previously used.

Since 1990, the search for effective legsnares has been stimulated by the intensifying international controversy over
use of steel jaw leghold traps. Development has been further encouraged by the willingness of the U.S. Department of
Agricu lture's Wildlife Research Centerto work directly with inventors by testing legsnares on coyotes, both atthe Millville,
Utah, research station and in the field. Since the steel jaw leghold trap was banned in European Union countries in 1995,
two new designs, the Belisle and Codwin legsnares, have achieved substantial European sales.

The Belisle legsnare, invented by Edouard Belisle of Ste. V6ronique, Quebec, is triggered by an ordinary pan, and
uses elongated steel jaws to transport the snare noose up onto the animal's leg. The jaws are weakly powered and fall away
as soon as the animal begins to struggle. The noose-as with Aldrich type designs-is maintained by a snare lock. The
snare cable is either staked down or attached to a drag.

The principle employed by the Codwin legsnare, invented by Saskatchewan trapper Barry Codwin, is familiar to
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anyone who remembers a once popular toy, the "Jack-inthe-box." Codwin employs a coil spring six inches in diameter,
which can be compressed to a thickness of about an inch when the device is set, to bring the noose onto the animal's leg.

The pan is centered inside the coil with the noose, in set position, placed on top of it. When an animal steps on the pan,

the motion of the coil cinches and properly positions the noose.
Several other legsnares with evident potential have been tested and are in an advanced stage of development.

Common Snares
Common snares, such as the one shown in Figure 2, are simple lengths of cable with nooses and locks used in vast

numbers to strangle furbearers ranging from squirrels to wolves. The deaths they inflict on their victims are unarguably
agonizing. Moreover, such snares are notorious for non-target captures. Since steel airplane cable came into use in the
1920s, millions of herbivores-deer, pronghorn antelope, elk (wapiti), moose and domestic animals-along with millions
of hares and rabbits, have perished as incidental victims of killing necksnares. lt is with this cruelty and destruction that

most people, quite correctly, associate common snares.

During the 1980s, however, common snares came into wide use for capturing animals alive. The results, both with
respect to efficiency and relative humaneness, have been surprisingly good. ln the Creat Plains and Rocky Mountains of
the U nited States, hundreds of trappers are now "stringing" common snares in areas of grass or low brush to capture coyotes,
foxes and bobcats by one, or both, front legs. Non-target capture has been addressed by developing "breakaway" snare

locks, designed to open and release the captive at a level of pressure just above that of which a coyote is capable of exerting.
Breakaway locks have by no meanseliminated the problem of incidental capture, butthey do allow cattle-otherthan small

calves-and most healthy adult deer and pronghorn caught by the leg to escape. Unfortunately, deer caught around the
neck in strangling snares set for coyotes are often unable to activate the breakaway before being choked down. To date,
mortality from head catches has not been documented from snares set close to the ground as legsnares.B

During 1986 and 1987 ,Dr. Fred Knowlton and Mark Collinge atthe U.S. Department of Agriculture's Millville, Utah,
research station, tethered a total of 25 coyotes in common snares by a front leg. Each animal was held in above-freezing
temperaturestor 24 hours, then released into a compound for observation. The animals exhibited severe swelling. Some

werecut. Butnotone,incontrasttosurvivorsofsteeltraps,whooftenlosethecapturefootfromlimbischemiaorgangrene,
suffered long-term damage.s

Knowlton subsequently refined his capture method by threading a short length of rubbertubing onto the cable to form
the contact with the captive's leg. He then attached a rubber bulb containing Tranvet, a commonly used tranquilizer. ln

compound testing of this system, captured coyotes bit into the bulb and ingested enough tranquilizer to become passive

for up to 24 hours with virtually no injuries sustained. Unfortunately, this capture method-conceived as a means of
capturing coyotes uninjured from wild populations for use in sterilization experiments-has not been fully field tested.
Despite its promise, it probably cannot be brought into general use because of restrictions on the distribution of
tranquilizers.l0 lt could, however, be used by federal and state damage control agents.

Averydifferentwayof holdingcoyotesaliveincommonsnaresisnowusedineasternCanada. Damagecontrol officers
in Quebec province fix the circumference of the snare noose (usually at 1 1 inches) by pounding a ferrule, or stop, on the

cable so that it cannot pass through the snare lock beyond that point. The snare is then strung along a trail (exactly as a

strangling snare would be) so that the victim will insert her head into it, and be left tethered to an uncomfortable, but non-

lethal collar.lrThis method has been used successfully in the Yukon Territories to live-capture wolves.'2 Regulations
requiring stops on snares used to take foxes are now in effect in New Jersey.

The following sections describe and illustrate snaring devices and systems in current use or in an advanced stage of
development. Section One d iscusses common snares. Section Two is concerned
chiefly with the Aldrich legsnare, and its most successful offspring, the
Fremont legsnare. Section Three describes the Swedish Aberg legsnare.
Section Fourdescribesthe Belisle and Codwin legsnares, and mentionsthree
designs now in development. Section Five discusses technical factors in
efficiency and relative humaneness.

SECTION ONE: COMMON SNARES
The common snare shown in Figure 2 is made of light steel cable threaded

through a snare lock (marked by an arrow) in orderto form a noose. Snare locks,
designed to strangle animals, allow the noose to progressively tighten, but
prevent it from relaxing. The more an animal caught in such a locked snare
struggles, the tighter the noose becomes (see Figures 3 and 4).13

The necksnare shown in Figure 2 has been strung along a trailto catch a bobcat.
The noose is eight inches in circumference and suspended about ten inches above
the ground, about the height of a bobcat's head when the cat trots along. The other
end of the cable has been tied solidly to a tree. If an animal inserts her head into
a snare noose that has not been modified for live capture, and continuesto pull and
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Figure 2: A common snare set to strangle.
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struggle, the animal will eventually be strangled.la Such a
death, particu larly for canids who have evolved thick muscu la-
ture to protectthetrachea and common carotid arteries, is likely
to be prolonged. Canids often struggle for hours (Figure 3).
Cums are often lacerated from attempting to chew out. A thick
suffusion of bloody lymph fluid beneath the skin of the victim's
head and neck is the mark of such a death. Trappers who skin
necksnared coyotes refer to animals who have died in this
ghastly way as "jelly heads."

Two ways in which a snare can be adapted for live capture
are illustrated. ln Figure 5, a ferrule (marked by an arrow), in
theform of a small nut, has been pounded onto the snare cable
so as to fix the diameter of the noose. This is to insure that
the victim is not choked. This type of collar snare is strung in
exactly the same way as the necksnare in Figure 2. The snare
in Figure 6 is equipped with a Gregerson breakaway lock. lt
has been prepared for legsnaring by inserting five inches of
light rubbertubingon the noose cabletoform contactwith the
victim's leg, helping to prevent injury.ls To catch canids by
the leg, the snare noose is positioned vertically with the
bottom just far enough above the ground so that it will not
freeze down. The top of the snare noose is at about the level
of the top of the animal's leg.

This legsnaringtechnique is nowspreading rapidly across
the Great Plainsand the mountain and intermountain regions
of theAmerican West. Legsnaresare lighter, cheaperand less
susceptible to adverse weather than steel jaw leghold traps.
They have also proven effective against coyotes, the hardest
of all animals to trap.

SECTION TWO: SPRING ARM
(ALDRICH TYPE) LEGSNARES

With the Aldrich legsnare and other spring-activated
legsnares, the snare noose is positioned horizontally on the
ground instead of being hung vertically above the ground.
Ratherthan relying on the animal's own motion to tighten the
snare noose, spring-activated legsnares employ a spring-
powered mechanism to cinch the noose on the leg when the
animal steps on the pan. The Aldrich mechanism, as may be
seen in Figure 7, is made up of a large "safety pin" type spring,
a U-shaped pan fashioned of metal rod, and a tine which is pushed into the ground to hold the unit in place. When the
mechanism has been positioned, the end of the snare cable, which is separate and equipped with a lock, is iied to a tree. The
cable is fitted into a C-shaped hook on the end of the upper arm of the spring. The noose is then laid out so as to encircle the

Figures 5 and 6: collar necksnare (left) and

pan, and the spring is cocked.
When a bear, or other animal,
steps on the pan, the spring arm
flies up, jerki ngthe noose arou nd
the captured leg. Once strug-
gling begins, the cable detaches
from the hook and the captive is
left tethered directly to the tree.

Aldrich Iegsnares are now
manufactured by Dave
Schinetz of Sekiu, Washing-
ton. He builds three sizes,
unaltered from the original pat-
tern, filling orders from around
the world. Aldrich legsnares

:{
:

Figure j: A wolf in a necksnare. The victim wore a trail on the
frozen ground before dying. Saturation snaring-when dozens
of snares are set at one location with the purpose of capturing
an entire pack of wolves at one time-is the favored method of
wolf bounty trappers in Alaska. Bounty trappers infrequently
check their remotely located trap lines, leaving snared wolves
and other incidental catch animals to die protracted, anguished
deaths. Bounty trappers care not for the suffering of the wolves,
nor even for the quality of the fur, but only for the bounty paid
to them by the state for the animal's body.

Figure 4: A cruel wire body snare caughtthisfisher by the neck
and slowly strangled him.

legsnare with tubing (above)
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have been used to capture polar bears at
Churchill, Manitoba, feral goats on
Micronesian lslands, deer on Malaysian
tree farms, wild horses at desert watering
holes and wild wolf-wolfhound crosses in
Italy's Apennines Mountains.r6 Jack
Aldrich's invention remains the most
widely used bear legsnare. Aldrich's
legsnare is also the parent of a spate of
devices that have striven, with varying
success, to apply its operating principles
to capture medium-sized furbearers.

The Novak legsnare, pictured in Fig-
ure B, was one of several unsuccessful

Y;

spri ng arm traps that appeared i n the early 1 980s.1 7 lt d iffers f rom the Aldrich
legsnare by using a coil spring that rotates the spring arm a full 1 B0 degrees,
and by employing a standard f lat pan similar to those used on steel leghold
traps. The device was withdrawn f rom the market after it inf licted almost six
times as much injury to coyotes in the 1986-87 Alberta field tests as did the
competing Fremont legsnare.lB

The Fremont Legsnare
At f irst glance, the Fremont legsnare (Figure 9) is almost indistinguish-

able from the Aldrich legsnare (Figure 7). Yet it has been designed, with
admirable economy of effort, to be deployed and function quite differently.
The inventor, Al Fremont, began working to improve the Aldrich legsnare
in 1980. His current design is the product of years of trial and error on his
trapline near Candle Lake, Saskatchewan.

The Fremont legsnare retains the basic Aldrich spring, although it is
somewhatreshaped. ltalso employsan identical pan, madeof steel rod. Fremont
has, however, abandoned the prong used to secure the device in place by
replacing it with a U-shaped rod welded at a slight downward angle to the lower
spring arm. This stabilizes the mechanism, forms a base, and elevates the pan.
With the mechanism cocked, the end of the pan is two inches above the bottom
of the (U-shaped) base.

Fremont uses the same sized mechanism to capture both bears and smaller
furbearers. For legsnaring the former, he employs a 1/4-inch cable that separates
from the mechanism exactly as with the Aldrich legsnare. For smaller species, a

1/B-inch cable isthreaded through a loop on the end of the upperspring arm. The
end of the cable, rather than being attached to a stake or a tree trunk, is fastened
toaringonthebottomarm. Thespringmechanismitself isthenchained,orwired,

Figure 7: the Aldrich legsnare

Figure B: the Novak legsnare

tosomethingsolid. Thismeansthatacaptiveanimal, lungingonthecable,isneversolidlyjerked. Instead,theanimal'srushes
are absorbed by compressing the spring arm, which (like the Aldrich) opens only about 1 10 degrees (Figure 10).

Fremont has also devised a novel way of setting the legsnares. He scoops out a shallow, dish-shaped hole, about eight
inchesindiameter,inearthorsnow. Heplacesthebaseinthebottomsothatthepanisatgroundlevel. Thenheplaces
chipsortwigsbetweenthelipoftheholeandthepan. Overthese,Fremontlaysapieceof plasticscreen,onwhichhesprinkles
dried, shredded leaves, followed by a thin layer of dirt or snow. The arrangement is encircled by a noose up to ten inches in
diameter, twice the size used with other legsnares. Any animal stepping on the screen should trip the device, which means
that the area in which an animal's foot can activate the snare is several times as great as with steel jaw leghold traps or other
legsnares. Fremont maintains that this factor alone makes his system more efficient than a leghold trap.11)

ln fact, tests of the snare's efficiency have had mixed results. C.R. Frotag of the Saskatchewan Department of Natural
Resources, who first f ield tested the legsnare in 1 984, reported that u nder northern conditions, "due to the large snare loop,
speed at which the snare is drawn up and out of frozen snow, and large pan area, these traps are extremely efficient at
catching the animal."20 Yukon biologist Brian Slough reported in 1989 that modified Fremont legsnares were at least as
efficient in capturing lynx as leghold traps. A larger sampling, involving approximately 200 lynx taken in the Yukon from
l9B9tol993,suggeststhattheefficiencyandinjuryscoresare,toahighdegree,afunctionoftrapperskill. Bothimproved
from year to year as the trappers gained experience. Overall, the legsnares achieved comparable efficiency to that of the
padded leghold traps used in the same area.21 No comparable multi-year test exists for canids. Efficiency scores in the
Alberta field test were depressed by defective snare locks, and by the failu re of the tech nicians to use the setting tec h n ique
developed by the inventor.22
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&
Figure 9: Fremont legsnare in sprung position (note tubing). Figure 10: Coyote in Fremont legsnare.

At leasttwo Aldrich-type legsnares have been developed outside of North America. ln the mid-1980s, Australian
biologist Peter L. Stevens,2:ratthe Keith Turnbull Research lnstitute in Frankston, Victoria, designed and tested a legsnare,
called the "treadle snare,'/ to catch dingo. The treadle snare has a coil spring-powered throwing arm, apparently similar
to that on the Novak legsnare, that tightens the noose on the animal's leg. According to Stevens, it has "design features
which...are major improvements on any previous t.l gBBl snare type trap." These are described as "...a racquet shaped
basep late of very solid construction to ho ld a nd su pport the snare noose when the trap is in set position, a secondary snare
thrower housed within the head of the baseplate which, when the trap is sprung, breaks the soil and throws the snare noose
up and around the animal's leg, and a tension screw with which to adjust the pressure required to trigger the device."

Matched against steel jaw leghold traps for 3,898 trap nights, the treadle legsnare showed marginally greater eff iciency
in capturing target species (dingo and fox) and was more selective. The legsnare produced only a fraction of the serious
injuriescausedbyAustralian-manufacturedsteeltraps. lnasmallertest,thelegsnarecausedonlyaboutone-quarterasmany
injuries as Victor #3 Softcatch padded steel jaw leghold traps.

Unfortunately,thispromisinglegsnarefrom"downunder"doesnotappeartohavegoneintoproduction. However,
a more recent spring arm legsnare developed in France by Baptiste Vetal is in production, marketed as the pidge i lacet
de I'ONC. lt also appears to have a racquet shaped baseplate and a conventional pan. The Vetal legsnare is competing
for the French market against legsnare designs (described later in the text) from Norlh America.

SECTION THREE: THE ABERG TEGSNARE
The Aberg legsnare, shown in the hands of its inventor, Jan Aberg (Figure

1 1), was designed expressly to catch foxes in the deep powdery snow of northern
Scandinavia. ln use, the 26-inch long white plastic tube containing the coil
spring is laid out horizontally just underthe surface of the snow, with the noose
and pan extending onto a fox trail. The neoprene-sheathed cable is fixed to the
back of the spring and tunnels through the coil and out a small hole in the end
of the plastic tube to form a noose. When the snare is set by compressing the
sprlng, the noose is about five inches in diameter. When the snare is triggered
by an animal stepping on the pan, the spring is released and maintains a constant,
although mild, pressure on the object in the noose. When a captive animal
attem pts to escape, the spri ng is com pressed and the noose tightens. The harder
the animal pulls, the tighterthe noose becomes. But, unlike a "locked" snare,
Aberg's noose relaxes when the animal ceases pulling.

Dr. Jan Englund of the Swedish Museum of Natural History examined 1 23 foxes
caught in the Iegsnare for dental injuries, and 117 for injuries to limbs. Only two
animals suffered severe dental injuries. Among the foxes examined for leg damage,
B3o/o were uninjured, and 1 5o/o had skin galls or dislocations, and three had broken
bones. The legsnared foxes displayed only a smallfraction of the injuries Englund
found earlier among 1,374 foxes taken, under identical conditions, with steel jaw
leghold traps. Approximately 30o/o of the foxes taken in steel jaw leghold traps
suffered broken bones, in mostcasesphalangesand metacarpals, and 38o/o had severe
dental injuries including damage to the jawbone.2a
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Figure 1 1: Jan Aberg
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Figure 12 shows an undamaged fox jaw (top) in contrast to
two jaws that Dr. Englund found with severe damage from biting
at steel jaw leghold traps. The jaw in the center shows many
broken teeth. In the lower, all the fox's teeth have been broken
and the jawbone eroded in the struggle to escape. Dental
injuries were virtually eliminated by use of the legsnare.

Swedish scientists have long insisted that when used with a

light drag and under Swedish conditions, the Aberg legsnare has
proven to be more, not less, efficient than steel jaw leghold
traps, and that "escapement has been almost zero."25 When I

visited Swedish traplines during the winter of 1993, my inter-
views with trappers appeared to confirm this claim. The experi-
ence of the trappers interviewed, one of whom had trapped for
50 years, was that steel leghold traps and Aberg legsnares caught
approximately the same number of foxes. They also reported
that while a substantial number of animals caught in steel traps
managed to pull out or wring off, none escaped from the
legsnares. Erik S. Nyholm, the famous Finnish naturalist whom
I interviewed in Kuusamo in March, 1992,had recently captured
ten lynx "without injury or loss" with Aberg legsnares equipped
with 2.6 and 3.2 mm cables attached to light drags.26

The efficiency of the legsnares for taking fox in northern
Europe is now established beyond question. Additionally, Dr.
Nyholm's work strongly suggests that the Aberg legsnare can be
adapted for lynx under similar conditions. What is not at all
clear, however, is that the Aberg legsnare can be adapted to
trapping conditions elsewhere. The Swedish government does

Figure 14: Research team at Millville Research Station. From
left to right: Tommy Svensson, Tom Garrett, Kenneth Cruver,
Dr. Mariana Roetto, Robert Phillips, John McConnell.
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Figure 12: Fox jawbones

Figure 13: Coyote in an Aberg legsnare.

not allow commercial trapping with legsnares in southern Sweden where it would often be necessary to make dirt
holesetsratherthansettrapsinsnow. Toavoidlosingthem,thesnareswouldneedtobeeithertiedtoafixedpoint
orattachedtoaheavydrag. Abaseof experienceforconditionsotherthanthosefoundinnorthernScandinaviadoes
not exist. The only data available on taking foxes in dirt hole sets with legsnares was conducted by Carl Erik

Vesterman, a Swedish trapper who has taken advantage of
the expiration of Aberg's patent to begin making a virtual
clone of the Aberg legsnare. Vesterman had no difficulty in
catch ing foxes in d irt hole sets, but his videos do suggest greater
struggling by foxes staked to fixed points.

J an's Catc her was f i rst tested, u nsuccessfu I I y, o n coyotes
in a compound at the Millville, Utah research station by
biological technician Wells Stevenson in 1984. ln Decem-
ber, 1993, Tommy Svensson, the Swedish Environmental
Ministry's chief technical officer for hunting and trapping,
came to Millville, where over 100 captive-raised coyotes are
now housed, with a supply of Aberg legsnares. The legsnares
were tested, along with a number of other designs, on
coyotes released into the compounds. Catches were ob-
served and-i n some cases-videotaped.

The Aberg legsnarescaughtthe coyotes efficiently. ln cases
where they were tied to light drags, the animals tolerated the
legsnares, which are not painful, for the limited duration of the
tests. The coyotesshowed irritation, expressed by displacement
biting at grass, rather than distress (note Figure 13). However,

when a large male was caught by an Aberg legsnare staked to a fixed point, the animal chewed through the snare cable,
between episodes of struggling, in approximately one hour.

It shou ld come as no surprise that a legsnare invented for taking foxes in deep snow cond itions proved too f ragile
to hold coyotes, which are several times stronger than foxes and immeasurably more aggressive. To make this
legsnare hold coyotes, whether it is tied to a drag to limit distress and injury or attached to a fixed point, a much
largersnarecable-oneaboutl/B-inchindiameter-iscalledfor. Ameansof shieldingthecablefromchewingmay
be needed as well. lf the legsnare is tied to a fixed point, the long tether, designed for a drag, will have to be
drastically shortened so the animal cannot jerk himself by "running" on it.
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Barry Codwin, inventor of the Codwin legsnare, lives in Candle Lake,
Saskatchewan, which is also the home town of snare inventor Al Fremont.
Codwin's legsnare, patented in 1992, brings the snare noose around the animal's
leg in a simple but dramatic, way.As may be seen in Figures i 5 and 16, the pan
is positio n ed in side a com p ressed co il sp ring six inc hes in d ia meter with the sn are
noose resting in set position on top of the coil. When an animal steps on the pan
the coil springs around his leg to a height of 12 inches, jerking the snare noose.
The noose is threaded through an eye at the bottom ofthe coil and looped around
one side, then pulls tight around the animal's foot.

The Codwin legsnare has been designed without a snare lock. When a

captive attempts to remove his foot from inside the coil (the trap chain is pinned
to the ground ortied to an object) it compresses one side of the coil. The harder
an animal pulls, the tighter the noose becomes, when the victim ceases pulling,
the noose relaxes accordingly.

ln the initial testsof the Codwin legsnare, undertaken in 1993 on captive
coyotes at the Millville facility, all animals triggering the trap were caught. There
were no escapes and no noticeable injuries. The only difficulty encountered was

with defective trigger mechanisms on two of the six traps tested.
The experience of trappers asked to "try out" the legsnare seems to have

been generally positive as well. For example, R.H. King, who lives in the
sandhill country of central Texas near Odessa uses the Codwin legsnares to
protect sheep and goats from marauding dogs. He reports that the legsnares
are "as efficient as leghold traps and far less injurious." ln 1995, the French
Ministry of Agricu lture purchased several hundred Codwin legsnaresto try out
against foxes. The French were sufficiently impressed to order an additional
1,300 in 1996.21

None-the-less, tests conducted by USDA biologists in the Chihuahuan
desert near Laredo, Texas, early in 1997 yielded discouraging results. Over a

dozen coyotes were caught by Codwin legsnares; not a single animal
remained tethered long enough to be retrieved by the research team. One
coyote chewed through the snare
cable, and the remainder initially
held but succeeded in loosening
the noose suff iciently to extricate

Figures 15 and 16: The Codwin legsnare
set (above) and sprung (below).

themselves.
The Codwin legsnare has obvious virtues. It is simple, compact and

readily concealable and the spring is powerful enough to be proof against
"weathering in." Bob Phillips, biologist in charge of the USDA trap testing
program (now retired), suggests that the devices be retested after being fitted
with snare Iocks. This would settle the question of whetheror not, the Godwin
mechanism is genuinely efficient at placing a noose around an animals Ieg.2B

THE BETISLE IIGSNARE
The Belisle legsnare, invented by Edouard Belisle (Figure 17), is

rapidly coming into wide use. Aftertraveling to France in 1 995 to exhibit
his legsnare and demonstrate his method of catching foxes with it, Belisle sold
10,000 to the French Ministry of Agriculture. The French were sufficiently
impressed to place a second order in 1996, this time for 25,000 legsnares.

As may be seen in Figure 18, the Belisle is triggered by a pan identical
to the pans found on ordinary steel jaw leghold traps, and contains elongated
steeljaws that actually strike the animal on the leg. The function of these jaws,
however, is not to hold the victim, butto transportthe snare noose, positioned
on top of them, up onto the animal's leg. As soon as the noose is secured and
the captive begins moving the trap mechanism, the jaws detach from it and
fall away. The animal is held by a locked noose. The cable, free of the trap
mechanism, is either staked down or attached to a drag.

It became immediately clear during f ield tests conducted near Laredo
in February, 1996, that the Belisle catches coyotes. lts catch per trap night

Figure 17: Edouard Belisle

Figure 18: The Belisle legsnare
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was comparatively high. There were/ however, a higher percentage
of escapes than with the steel jaw leghold traps used as controls. Three
animals chewed through the snare cable.

Unfortunately, failure to equip the traps with pan tension devices
to prevent small animals from triggering the trap led to a number of
non-target deaths and injuries. The jaws, although non-injurious to
larger animals, proved fatal to a nu mber of birds. This is a problem that
can be largely solved by inclusion of a pan tension system.

Of the 30 coyotes taken by Belisle legsnares at Laredo and
necropsied in Laramie, Wyoming, in March 1996, one sustained broken
carpals and three had major periosteal abrasions. The remainder of the
injuriesconsisted of swelling and edema and minorcuts. The mean injury
score forthe sample was slightly under 20 points. This injury profile was
consistent with results of an earlier test conducted in Quebec.2e

OTHER TECSNARES

THE EASY LEE

During the 1930s, a number of legsnares were patented which
employed chain orcable loops ratherthan nooses, and in which the trap
mechanism remained in direct contact with the animal's leg. None of
these rather ingenious designs succeeded on the market and those
remaining are i n the hands of col lectors. However, at least two legsnares
have been tested and remain in development. The "Easy Lee" (Figures

1 9, 20 and 2'l) pinionsthe animal's leg between a molded pad and a loop
formed of plastic coated chain. The Lee trap appears benign, and there
are indications, based on informal field experience, that it may be
effective against foxes.

Field tests near Laredo in 1 996 established that the device, at that
stage of developmenf could not hold adult coyotes. The only animal
retained of a dozen that sprung the trap, was an 1 1 pound juvenile that
lacked the powerto pull loose. An improved version of the Easy Lee was
informally tested at Laredo in 1997 by the inventor, Don Lee (now
deceased), and consulting engineer Ed Medvetz. At least four adult
coyotes were held.3o

THE EZYONEM
The Ezyonem (Figures 22 and 23), invented by the late Elmer

Davies of St. Regis Falls, New York, is shown in set and triggered
positions. As may be seen, it is triggered by a pan and imprisons

Figure 19: The Easy Lee, shown set.

Figure 2O: The Easy Lee, shown sprung.

Figure 21: The Easy Lee, holding a coyote.

Figure 22: The Ezyonem shown set. Figure 2j: The Ezyonem shown sprung.
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the captive's leg between a telescoping piece of lexan plastic pipe and a loop, formed by a doubled cable, which
protrudes from the pipe.

The Ezyonem has unique advantages. lt is lighter and more compact than any other trap or legsnare on the
market, and it does not rust or corrode. The looped cable resists the twisting and kinking to which snare nooses are
subject and can be used repeatedly. Unfortunately, in the form pictured, the device could not hold coyotes and was
marginal against foxes.

Technical fixes designed to preserve the Ezyonem's advantages by allowing it to hold its captives are now being
pursued at the Fur lnstitute of Canada trap testing facility at Vegreville, Alberta. The major change, which seems to have
wrought an improvement in the legsnare's ability to hold canids, has been to replace the slick plastic coated cable with
a flexible Kevlar rope which clings to the captive's foot rather than slipping off. Apparently the Kevlar rope cannot be
dismembered by chewing.3'

SECTION FIVE: TECHNICAI TACTORS lN
HUMANENESS AND EFFICIENCY

The performance of any trap is acutely sensitive to the manner in which it is used. The tremendous disparity
in the skills of trappers testing trapping devices make efficiency ratings, particularly of new designs, suspect from
theonset. lnjuryratingscanalsobebiasedbytrappers.Forexample,duringtheirinitial trappingseason,Mowak,
Slough and Rivard fou nd that 11 of 54lynx captu red with Fremont legsnares had major in ju ries resu lting f rom trapped
animals becoming entangled in brush. Careful placement of the devices eliminated such injuries entirely during
the final period of the test.32

Recent scientific tests, along with the observations of trappers and inventors, have provided insight into purely
technical reasons why some legsnares are benign while others are not. A number of technical elements that govern
the efficiency of holding snares, independent of trapper performance, can now be identified as well.

Snare Cable Diameter
One of the most important factors in both humaneness and eff iciency is illustrated in Figure 24. f he snare cable

on the left is of the type used for coyotes on Novak legsnares during the 1986-87 Alberta field tests. lt is only half
of the diameterof the cable on the right, which was used with the competing Fremont legsnare. The probability
of alegsnarelaceratingavictimdecreasesasthediameterofthecableincreases. Thismaywellbethemajorreason
whytheFremontlegsnarecausedonlyone-sixthasmuchinjuryastheNovaklegsnareinthistest.33 lnFinland,Dr.
E.S. Nyholm found that injuries to foxes taken with Aberg legsnares virtually disappeared when he increased the
cable diameter from 1.8 mm to 2.6 mm.,.

The cross section of the cable is also an important element in efficiency. Snare maker Keith Cregerson reports
thatuptol5o/oof coyoteslegsnaredinthefieldwithstandard5/64-inchairplanecable,andeightpercenttakenwith
stainlesssteelcable,chewfree.3s Fremonthasfoundthathisl/B-inchcableisproof againstcoyotes,butthatwolves
can sometimes dismember it and escape.36

Cable Coating
The Fremont legsnare cable in Figure 24

is fitted with five inches of surgical tubing
with which Fremont is currently experiment-
ing. This should further reduce injury, both by
increasing cross section and by girding the
animal's leg with yielding, non-abrasive ma-
terial. Mowak, et al. reported a dramatic
decrease in cuts and minor injuries to lynx
taken with Fremont legsnares after he and his
associates added tubing to the snare cable.
Virtually all legsnare manufacturers now ei-
thercoatthe snare cable with neoprene oradd
a length of tubing.37

It is possible that coated cable may even-
tually be replaced by flexible Kevlar rope.
But while work at Vegreville on the Davies
legsnare strongly suggests that Kevlar rope is
more efficient at holding an animal than
coated cable, we have no information on its
relative humaneness.Figure 24: Novak snare cable (left) and Fremont snare cable (right)
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Absorption Springs
Another means of reducing injury and escape is to use springs to absorb the energy of captive animals' lunges.

Three of the legsnares now on the market, the Aberg, the Codwin and the Fremont, leave the snare cable attached
to the mechanism. The spring that activates the device also helps prevent the captives from throwing themselves
solidly against the cable. Even with common snares and designs such as the Aldrich and Belisle in which the
mechanism detaches from the cable, it iS possible to gain some degree of spring cushioning by attaching springs to
the snare cable. This is increasingly being done.

It is also extremely important, if the cable or snare mechanism is tied to a fixed point, that the cable is a short
one so that the animal does not have an opportunity to gain momentum "running" on it. This requirement was
illustrated at Millville. When Aberg legsnares, designed to be tied to drags, were pegged solidly atthe end of a

two-footcableattachedtothesnaretube. Thecapturedcoyoteshadafullfourfeetof slacktorunon,andoneanimal
lacerated his toe. This would not have occurred if the snare had been tied to a drag, which is certainly the way the
Aberg legsnare should be used when conditions permit. The injury could also have been prevented by simply
shortening the tether to a few inches rather than two feet.

Snare Locks
When snare locks are used to hold captives, the characteristics of the lock are extremely important both to efficiency

and humaneness. The lock must slack-off sufficiently to avoid cutting off circulation. lf it is too loose, however, the victim
mayeitherpulloutor"saw"the legbyrotatingitinsidethenoose. ltisimportant,aswell,thatthelockbeproperlyshaped
and free of sharp or rough edges upon which the animal might be cut.38

Non-Target Captures
Non-targetcapturescauseimmensesufferingandwaste. Theyalsopreventthetrapfromcatchingtheanimalforwhom

it is intended and thus reduce its efficiency. Snares of all types, with the possible exception of common snares fitted as

collars, are notorious for catching herbivores. One of the major preoccupations of legsnare designers in recent years has

been to develop breakaway locks, which will allow deer and livestock to escape but hold furbearers. The fact that a large
coyote can exert as much pressure as a juvenile deer or a domestic sheep prevents breakaways from being more than a

parlial solution even when the technical problems afflicting current designs are overcome. Fortunately, if traplines are
tended on a daily basis, herbivores caught by a foot are unlikely to be badly injured. lf the trapper is equipped to release

them, it can usually be done without great difficulty, providing the largest and strongest animals have already freed
themselves by means of breakaways.3s

The development of pan tension devices, which can be set so that traps do not go off when animals below a certain
weight step on them, provides a means of keeping birds and small mammals, particularly rabbits and hares, from triggering
traps. TheunhappyresultsattendingtestsoftheBelisle,whichwastestedinLaredowithoutthepantensiondevice,killing
numerous birds and small mammals with its elongated jaws, illustrate the absolute need to require pan tension devices
of some kind on most mechanically activated legsnares.ao

Adverse Weather
Onemorefactortoconsideristheabilityof adevicetooperateunderadverseweatherconditions. Snow,iceandmud,

especiallyfreezingmud,arethechiefcausesof legholdtrapfailure. Commonsnaresaredefinitelylessaffectedbybadweather
than traps. But spring-activated legsnares, being positioned on the surface, are subject to being weathered in.

Aldrichtypes do have an advantage over steel leghold traps in this respect. Leghold trap users can only "beef up"
springs to make a trap function in bad weather at the cost of further injury to its victim. This is because the springs that
draw the jaws from ice or mud are the same springs that grip captives. But legsnare designers are free to strengthen spring
arms to cope with adverse conditions without affecting the animal. The Fremont and Aldrich legsnares, with their long,
powerful spring arms, perform well under winter conditions.

Tranquilizer Tabs
It has been recognized since Fred Knowlton's original research with tranquilizertabs in Texas in the 1970sthat injuries

sustained by coyotestaken in steeljaw traps are not caused solely by the traps' initial momentum and subsequent clamping
force. Many injuries are also caused by the animals'struggles to escape the excruciatingly painful device. a1 By attaching
tranquilizer tabs to steel traps, Knowlton was able to reduce injuries to trapped coyotes by at least 600/o. Research at the
Millville, Utah Research Station with bulbscontainingTranvet attached to common snares setas legsnares produced similar
results. Experimental use of anothertranqu illizer, propiopromazine hydrochloride (PPH Z) in trapping wolves in Minnesota
in 1992, again demonstrated that injuries could be "significantly reduced" by attaching tranquilizer tabs to traps.
Tranquilizertabsalsoreducethetraumacausedtonon-targetanimalswhoarecaught. Unfortunately,thereislittleprospect
of the U.S. Food and Drug Administration allowing use of such "controlled substances" by commercial or private pest

control trappers. With expanded research, however, a compelling case might be made for allowing their use by federal
controltrappers.
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