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ABSTRACT: Controversy over the continued use of steel traps for capturing wildlife has increased
" . inrecent years. Despite the great number of different types of traps and their widespread applica-
. tion for harvesting fur, controlling wildlife damage, and carrying out other wildlife management
- objectives, few tests of performance have been conducted and no standard test methods have been
published. This paper lists and describes some of the physical criteria and laboratory and field
 tests needed to determine performance, including efficiency, selectivity, and injury sustained by’
captured animals. e
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The steel foothold trap is one of the primary and most versatile devices for capturing carni-
vores in North America [Z]. Management objectives achieved by trapping include the commer- -
cial harvest of fur, trapping for recreation, reduction of wildlife populations for suppressing
density-dependent zoonoses, resolving urban nuisance problems, and control of damage to-ag-
ricultural crops and livestock. Both the public and natural resource agencies are thus impacted,
and use of steel traps for the capture of wild carnivores is therefore an important wildlife man- -
agement issue. Public opposition to the steel trap is increasing as society becomes increasingly
urbanized, and restrictions on trapping by public referendum or legislative initiative threaten to
reduce the management options available to resource agencies [2]. Some opposition to traps
and trapping centers about foot injury and associated trauma sustained by captured animals

_and the accidental capture of nontarget species. Others oppose trapping because it is a con- -
sumptive use of wildlife. Trappers and government agencies using traps as a management tool
_are concerned about cost/benefits and trap efficiency and performance under varying environ- -
mental conditions. ' o SEEEE

Few standard test methods for evaluating and comparing commercially available or modified

. prototype foothold traps have been developed, nor have much data on trap pérfoxfmanée' been
published. Thus, confrontation and dialogue between opposing and polarized groups are based
largely on emotional rhetoric and téstimonial-type statements rather than on conclusions drawn
from systematic study and data analyses. Recent studies have sought to evaluate steel traps-
having -padded jaws or pan tension devices and to compare their performance with staiidard J
tra_ps.‘A few protocols for making these assessments have been devised, but resiilts indicate a' 4

. strong need for and the desirability of developing standard test methods. This paper selectively -
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cites technical literature that will be heipful for designing trap test protocols and discusses spe-
cific criteria that should be considered with the eventual objectives of establishing standardized
laboratory and field procedures to characterize and compare different types of steel foothold
traps.

Once test objectives have been defined, including priorities and decisions on trap types, in- -
tended use, and species to be captured, the proprietary status of traps should be ascertained. It
is essential to know if traps or portions thereof are patented, have a patent pending, or are
considered to be in the public domain. It must also be determined if individuals or corporations .
desire confidentiality before agreeing to tests of their prototype or experimental traps. The
availability of traps, whether they are commercially produced or experimental prototypes, their
cost, and current or anticipated production are all important to determine before undertaking
trap evaluation.

Descriptive Criteria for Traps

The physical characteristics of traps are a major component of trap performance and thus
influence the physical and behavioral responses of target and nontarget animals. Descriptive
factors characterizing foothold traps are as follows:

Trap Materials, Construction, and Co}nponents [3-8] (see Fig. 1)

1. Material characteristics. Describe and measure the type of steel and Rockwell hardness of
various trap components as they affect performance. Nonmetallic components such as jaw pads
of rubber or plastic, if present, should be described and hardness measured. Physical changes
of materials, if any, under normal and extreme temperatures should be determined.

2. Trap weight and jaw spread. Determine trap weight and relate this measurement to jaw
spread as a factor indicative of both durability and portability.

3. Component replacement and tolerances. Determine if replacement parts for traps are
readily available, easily removed and replaced, and manufactured so that dimensional toler-
ances do not cause problems.

4. Joining of components. Describe how components are joined (that is, by rivets, welds,
screws, or friction fittings) and the number, size, and location of joinings. Assess joining of
components as they relate to structural integrity.

S. Trap bottom and cross. Detail the construction of the trap bottom and cross, both manner
of joining and dimensions and how they may affect performance and trap life.

PAN POST

FIG. 1—Parts of the steel foothold trap.

'
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6. Springs. Describe the type, number, size, location, and configuration of trap sprmgs as
critical components of performance. '
7. Jaws. Note jaw configuration, mass, inner surface-bearing area, degree of off set if

_ present, and'spread in open position. Note also whether jaws are stamped, coined, rounded; or. . -
cast and how jaw posts are constructed. Describe special jaw features such as padded jaws or . -
jaws affixed with plastic sleeves to reduce toot damage or configurations to pr event wrlng offs or.. .

chewing of the trapped foot. : :

- 8. Pan’ and triggering mechanism. Descrlbe type and size of pan, pan notch pan shank,
trigger or “dog,” and method of setting and triggering trap. Note distance of pan drop -and
extent of pan “wobble.”

9. Pan leveling and tensioning features. Descrlbe means of adjusting pan to level of trap
jaws. Describe, if present, means of adjusting pan tension (for example, adjustable screw at-
taching pan post to trap cross).

Trap Acc.essorfe.e [6-11]

1. Chain. Note type (for example, kinkless), size, and length of chain as affixed to trap by
trap manufacturer or as modlfled for fleld use. Describe any shock-absorbing dev1ces afflxed to
chain. . S :
2. Swivels. Describe type, size, number, and location of swivels on trap and trap chain.

3. Anchoring mechanisms. Describe how trap is, or will be, anchored in the field, noting
size, length, and material used for stakes or drags. Note size, type, and number of prongs on
drags. Describe special anchoring mechanisms such as deadman anchors, etc.

4. Pan tension devices. Describe pan tension devices affixed to trap or placed under pan at
time of trap placement in field for excluding nontarget animals.

S. Pan covers. Note size and configuration, placement, and type of matenal used for pan
covers.

Leberato'ryv'Tests

Evaluation of trap performance in the laboratory permits the taking of measurements that
are difficult or impossible to obtain in the field. Sensitive and costly mechanical and electronic
equipment can be used to measure various parameters of trap operation. Environmental factors
influencing performance, such as soil type, soil moisture, and temperature extremes, can be
simulated, measured, and incrementally altered and the data compared. Such tests are more
accurate and can be conducted much more easily and at far less cost than is possible under field

- conditions. Optional.use of animals confined in enclosures allows observationsto be made .of -« . . -
trap/animal interactions and behavioral responses to capture and restraint. Few standardized
laboratory tests for foothold traps have as yet been devised but some developed in Canada for -~

kill-type traps have applicability. The following parameters are feasible to measure in the labo-
ratory once standardlzed test methods are dev1sed

T z"dp Préparjet_ion and Maintenance [ 6,11] |

~ 1. Degreasing and cleaning. Describé methods used to remove factory grease or oil from new ™~

traps and to clean used traps removed fromthe fleld as these procedures relate to animal detec-
tion of set traps. - ' -

2. Trap surface preparation. Evaluate various ways of preparing new traps prior to applying
trap dye.

3. Trap dyes. Evaluate various trap dyes, comparing cost, ease of application, and durabil-
ity.

4. Protective coatings. Test various waxes, coatings, and cold-galvanizing compounds for




protecting traps from oxidation and corrosion in fresh or brackish water and in wet or alkaline
soils. Simulate effective field life of coatings.

Trap Mechanics [3,4,12-14]

1. Spring kinetics. Use standard engineering tests or devise new tests to measure the kinetic
energy and momentum of springs as they relate to powering trap jaws. Relate these measure-
ments to trap efficiency and potential injury sustained by captured animals. Obtain test data
from traps set and sprung in a vise, in soils, and underwater.

2. Spring fatigue. Develop mechanical flex or compression and expansion tests to measure
the rate of spring deterioration or failure over time.

3. Holding or clamping force. Determine means of measuring, holding or clamping force of
traps as this factor relates to the frequency with which captured animals succeed in pulling free
of sprung traps.

4. Trap adjustment and repair. Assess frequency of pan and pan tension adjustment re-
quired and causes and frequency of component failure due to metal fatigue and/or damage.

Trap Performance:[4,14,19]

1. Varied soil conditions. Simulate commonly encountered field conditions by springing
traps in different types of dry, crustéd, wet, and frozen soils. Measure trap spring rates and foot
pounds of pressure required to spring traps under these conditions.

2. Underwater. Compare spring rates of traps set and sprung underwater.

3. Closure speed. Determine speed at which traps close and relate closure speed to catch
rates, particularly of species having fast response rates to threatening situations. Relate com-
parative closure speeds to trap efficiency.

Trap Tests with Captive Animals [4,9,16,17]

1. Approach and response behavior. Carry out direct or remote (TV) observations of animals
approaching trap sets, and their behavioral responses when initially captured and for varied
time periods thereafter. Correlate these data with trap efficiency, injury rates and causes of
injury.

2. Drowning sets. Measure rapidity of death and associated physiological parameters using
captive animals taken in various type traps, with drownmg wires and with trap anchormg mech-
anisms.

Field Tests

Field tests of traps encompass a wide variety of factors, including test protocols, measure-
ment of trap efficiency, and trap-related injury. Trapper performance, the behavior and ecology
of target and nontarget species, and environmental conditions must be considered and will in-
fluence the outcome of field tests. While beyond the scope of this paper, social, economic, and
political factors will also determine the types of field studies that will be undertaken. Depending
on test objectives, funds, personnel, and time, some or all of the following factors should be
described or measured:

Field Test Protocols [6,8-11,18-27]

1. Field data collection. Devise data sheets to record numerical data and descriptive infor-
mation. Maximize easy transfer of data from field sheets to automatic data processing (ADP)
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systems or other automated or statistical methods of analy51s Provide a completed sample field
“sheet to each field cooperator.
2. Instructions. Provide detailed oral and written instructions to field personnel before field
-~ trials are initiated. R ' : g o
3. Specimen collection. Determlne in advance what specific tlssue organ, whole body collec- _
* . tions, or live specimens are needed and the means of temporary and long-term preservation or -,
restraint. Provide field personnel with preservmg flu1ds tags, bags, containers, coolers, cages,'
and/or instructions. « : .

4. Marking and labeling. Determine in advance how traps, trap s1tes and collected spec1-

mens will be flagged or marked along trap lines or for future reference. Ensure that duplication
_of numerical systems is avoided between and among field personnel and that a permanent .
marking procedure is used. e

S. Visual records. Review need for photographlc tlme -lapse movie or v1deotape documenta-
tion. Ensure that field personnel are provided with information on type, number, and quality
needed and that they are qualified to use recording equipment. .

6. Time of test. Conduct field tests over a period of time sufficient to minimize ammal avoid-
ance of novel or frightening stimuli (neophobia). Depending upon objectives, limit length of test
periods to avoid occurrence of seasonal changes in animal behavior, such as breeding and den-
ning, while test is in progress. Replicate tests to assess if seasonal differences in results occur or, -
depending upon objectives, avoid seasons when target species are difficult to capture or when
weather limits trapping success. : : '

7. Trap line location. Locate trap lines where adequate numbers of target species (and non-

- targets if in protocol) are present. Avoid situations where humans, livestock; or nontarget wild-
life interfere with data collection or where access is difficult or dependent upon moderate
- weather conditions. Conversely, if trap use will normally be under the above conditions, select
test areas to measure the effect of these situations. Design tests such that the effect of each
factor, or all factors in the aggregate, can be determined. '

8. Trap site selection. Predetermine whether traps will be located at prescribed mtervals, :
along roads, trails, or water bodies or shore lines, at random intervals, on sign or travel routes,
along edge habitat, or as determined wholly by field personnel. Insofar as possible, ensure that
all trap types are equally exposed to susceptible animals. Set equal numbers of each type of trap
being tested. Determine-distance between traps based upon species behavior, density, and
movement patterns.

9. Trap sets. Use the same type of trap set (for example, dirt hole, scent post) or use equal
numbers of each type of set for each trap type.

10. Trap-setting methods. Use the same type equipment (for example, pan covers, kneeling

.cloth) for all traps. Where feasible, have one individual set and test traps.

11. Trap types. Alternate trap types being tested along trap line or, for ‘el(‘ample 1f three e

types are to be tested, alternate and set in series of three or set randomly in series of three. When .
-setting along roads or track, set on alternate sides of road to minimize influence of prevailing
winds. Consider length of trap line and numbers of traps as related to the ability of the. trapper
to check his line and record data in one working day, or on alternate days. :
12. Trap check intervals. Check all traps daily and remove animals or check daily leav1ng»
animals restrained in traps to simulate longer legal requirements for inspecting traps. Consider
~ tests of several different trap check intervals,.or at trap check intervals considered normal to.
ascertain differing levels of performance or injury to captured animals. S -
13. Animal removal and trap relocation. Determine procedure for removing and/ or k1ll1ng
- animals from traps and if traps should be relocated, depending upon species captured. Ensure
consistent procedure for relocating all or a portion of trapline when animal catch diminishes or
ceases.




14. Odor attractants. Determine if specific attractants (lures and baits) are to be provided
and if their use will be required by field personnel or if their selection is optional. If preselected,
ensure consistent quality and specify quantity to be used and where they are to be placed. En-
sure similar use between trap types unless attractant evaluation is an objective of field test. If
desired, specify urine types (that is, estrous, nonestrous, male), frequency of renewing at trap
sites, and if and when alternate attractants can be applied.

15. Visual attractants. Ensure that use of visual attractants be consistent between trap types
or that records be maintained as to their use. : '

16. Sound attractants. If electronic attractants (usually battery operated emitting prey-hke
distress cries) are used, the same type of sound, volume, and broadcast interval should be used. -
Maintain use records and instances of malfunction or battery failure. :

Trap Efficiency [4,6,8,9-11,18,19,21,23-25,27-32]

1. Sample sizes. Determine criteria that will be used for comparing trap performance and
efficiency. Consult with statistician to review procedures and estimate sample sizes required.
When possible, use standard numbers of observations or sample sizes per “treatment.”

2. “Standard’ trap designation. Where feasible, designate a “‘standard” (that is, commonly
used) commercially produced trap for which the parameters of performance outlined below will
be measured. Using the same parameters, compare prototype, modified traps with differing
components, or other types of traps, with the “standard.”

3. Trap setting. Document the ease or difficulty of setting each type of trap under various
environmental and edaphic conditions. Relate setting procedure to trap size, shape, chain and
swivel locations, modifications or special features, and ease of ‘‘bedding” and concealment.

4. Drowning sets. Determine and compare the specific factors associated with drowning sets
that ensure maximum catch, drowning, and selectivity rates.

S. Animal activity at trap sets. Using visual sign left by animals visiting each set, determine
the animal species that visited the set, stepped on the trap pan but did not spring trap, sprung
the trap but was not captured, was captured but pulled free, or that was captured.

6. Captured animals. Record the species captured in each trap, sex and age, if target or
nontarget, whether alive, injured, or dead, and if released or killed. Note location of trap on
foot (on toes, foot pads, above footpads).

7. Selectivity. Determine selectivity by comparing capture rates of target and nontarget spe-
cies. Compare rates of selectivity with trap size and other physical trap characteristics, includ-
ing use of pan tension devices. Relate selectivity with the ecology and behavior of species present .
in test area and with the location of traps in relation to habitat and population densities.

8. Capture efficiency. Ensure that all trap types being evaluated are set similarly, are equally
exposed to target animals, and are checked at the same intervals. Express efficiency as the
number of trap nights (one trap set and operating for one night) required to capture one animal.

9. Causes of failure. Note causes of trap malfunction due to weather such as failure to spring
in frozen soil or mud. Check trap and components for frequency of breakage, bent parts, dam-
age by captured animals, malfunctioning swivels, and component failure. If possible, document
mean field life of trap before repair is required. C

10. Repair. Note ease or difficulty of making repairs and trap adjustments under fleld condl-
tions. Determine availability and cost of replacement parts.

11. Comparison with other capture devices. Devise protocols for comparing capture effl-
ciency of foothold traps with live and kill-type traps and with body and leg snares. Compare
cost, versatility, capture and injury rates, expertise required for use, selectivity, and suitability
for various species.
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Trap-Related Injuries [6,8,9,10,20,23-27,31,33-35]

1. Injury by standard traps. Determine extent of injury, if any, to captured animals, target
~ and nontarget, caused by standard or commercially produced foothold traps. Obtain the same
- data for modified, experimental, or prototype traps and compare data sets. S

2. Trap-caused injuries. Establish a numerical system, compatible with statistical proce-
dures and analysis, to rank trap-caused injuries. Determine external and internal injuries:to

_ legs of captured animals as assessed by a veterinary pathologist or other qualified person.

3. External injuries. Determine and rank extent of edematous swelling, hemorrhage, and
number and size of abrasions. Note number, location, length, width, and depth-of cuts.:Note
partial or complete amputation of toes or foot.

4. Internal injuries. Determine by necropsy and radiography, number and severity of tendon

. and ligament lacerations, joint subluxations or luxations (dislocations), and compression, sim-
ple, or compound fractures above, at, or below carpus or tarsus. C

S. Indirect injuries. Distinguish between injuries caused directly by trap jaws versus that
sustained as a result of struggles to escape (for example, high fractures, abrasions, cuts, from
trap chain, adjacent vegetation). '

6. Factors affecting extent of injury. For each captured animal, record time in trap, trap
type, location of trap on foot, and environmental factors that may influence injury.

7. Long-term effects of capture. Trap, affix radio transmitters, and release animals injured
by capture. Record extent of injury upon initial capture and subsequently recover telemetered
animals (by shooting) to determine physical condition after specific time periods have elapsed.

8. Effects of chemicals. Describe physical features and method of making trap tabs placed
on jaw of trap to tranquilize or kill captured animals. Note chemical formulation and dosage in
tabs. Observe trapped animals to determine their response to central nervous system depres-
sants or toxicants. Relate extent of injury.and p_hysiolbgical state to ingestion and dosage rates.

9. Injury rates versus performance. Compare extent of injury and capture rates of both stan-
dard and experimental traps. Determine if efforts to minimize trap injury affect trap perfor-
mance.

Trapper Performance [6,18,20]

1. Trapping experience. Quantify or rank the level of experience of trappers with respect to
trapping ability and knowledge of the specific trap types under study. Include trappers’ ability
‘and willingness to learn and adapt customary procedures to new or modxfled trap types. If possi-
ble, select trappers with professional competence.

. 2. Animal biology. Rank trappers with respect to knowledge and awareness of ecology and. ... ...

behav1or of species of interest and ability to read “sign,” determine travel routes, estimate
abundance, and knowledge of other biological factors maximizing the potential for successful
field tests.

3. Geographzc knowledge. Determine extent of trapper knowledge regarding regional and

local geography, access to test areas, and environmental and climatic factors as they relate.to . -

field trials. :
4. Research experience. Determine trapper background and experience as regards conduct-

~ ing trap-related field research or other research activities, including personal bias, preconceived. .

"opinions, objectivity, understanding of concepts of randomness, samphng, and need for-uni-
formity of methodology, etc. : '
S. Supervision. Determine whether trappers will be supervised or checked while collecting
data and whether supervisors are knowledgeable about traps, trapping, and local conditions.
6. Familiarity with procedures. Assess the extent to which trappers are familiar with instruc-
tional material, field data forms, and methods of recording data. Ensure that questions regard-




ing procedures can be answered when needed and that test objectives and protocol do not con-
tlict with trappers’ personal convictions and self interests.

7. Competence. Establish that trappers selected for f1e1d evaluations have the ability and are .
willing to follow required procedures and record the desired data.

8. Interviews. Conduct pre- and post-field test interviews with trappers. Review procedures
or problems encountered during tests. Obtain a written summary from trappers descr1b1ng per-
sonal observations, conclusions, and recommendations.

Species Ecology, Behavior, and Population Parameters [6,9] A

1. Devise methodology. Assess the relationship between the ecology, behavior, and abun-.
dance of species of interest and proposed test protocols.

2. Population densities. Assess qualitatively (or preferably index) population densities of
species. of interest on potential test sites prior to field tests to determine if levels of abundance
are likely to yield desired sample sizes.

3. Sex and age data. Determine if test protocols are likely to reveal differential trap perfor-
mance by age, size, or sex of species of interest. If adjudged important, conduct field tests in
areas or at times of year to acquire sex and age data. ' '

4. Behavioral response. Document behavioral responses of species visiting trap lines and
trap sets. Note animal avoidance of certain traps, trap sets, sites, or preference for visiting
certain areas with distinctive environmental or habitat features. Record specific behavioral ac-
tivities such as rolling, digging, scratching, urinating at trap sets, and whether such activities
vary seasonally or by sex or age. :

Environmental Factors [9,1 8-20]

1. Geographic and vegetative conditions. Describe and rank in importance geographic fac-
tors such as topography and type and extent of vegetative cover in and around test areas. If
possible, undertake geographically representative tests of traps to determine if efficiency varies
significantly depending upon locale.

2. Habitat. Assess available habitat and quality thereof for target and nontarget species of
interest, including availability of cover, water, and food. Note distribution patterns of species of
interest in relation to location and prevalence of the above factors. Use these data to establish
the location of test sites and relate test results to habitat parameters.

3. Seasonal and geographic influences. Determine advantages and disadvantages of con-
ducting seasonal tests to measure differences in trap performance, selectivity, and capture
rates. Conduct field tests in relation to anticipated seasonal needs or uses, or in conjunction
with established trapping seasons. Consult with agencies and local trappets to determine where
and under what conditions traps will be used. Design tests to reflect regional or local needs for
specific trap types or trap uses.

4. Edaphic factors. Note type and prevalence of different- soﬂ types and séil moisture, and
relate to trap performance.

S.. Climatic influence. Record daily temperature means and ranges, barometric changes, at-
mospheric moisture, including snow, rain, freezing and subfreezing temperatures. Conduct
tests representative of both “‘average’ and extreme climatic conditions, the latter to represent
marginal trapping conditions.

Discussion and Conclusions

Foothold traps have been used in North America since colonization: over 4000 patents have
been issued in Canada and the United States for alternate trap types [36]. However, no standard
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procedures for either describing or testing and comparing trap performance have as yet been
published. A high percent of the published studies comparing different type traps are limited in

scope,.use samples collected opportunistically, and lack a statistical basis for-discriminating - -

between. trap types. More encouraging is the recent trend for wildlife biologists to solicit the -
assistance of specialists such as mechanical engineers, veterinary pathologists, and physiolo-~ .
gists who are able to apply their training and knowledge to the complexities of evaluating traps - -
_ and their effects upon captured animals. It is hoped that future research on foothold traps will
follow the lead of the work on kill-type traps in Canada where broadly based support for re- -
search has led to sustained funding and the development of national test standards-[4,37,38].:
An estimated 750 000 people trapped and sold fur or earned livings from the fur industry, a
_ billion-dollar economy in 1984 [39,40]. Trapping is also a source of recreation, a mearis of se-
curing food for native peoples, and an important technique for regulating predators that caused -
an estimated 275 to $550 million loss to U.S. livestock producers and consumers in 1980 [41].
Traps are also used to take furbearers causing urban or rural nuisance or agricultural problems
. and to enhance survival of desirable wild species, including those endangered. Trapping is un- -
dertaken to locally reduce vectors of diseases such as rabies, and to conduct certain types of
wildlife research. Despite these ‘widespread uses, only very limited effort, either federal or state-
supported, has been placed on a sustained effort to either systematically evaluate existing foot-
hold traps or to modify them so as to increase selectivity, reduce injury to captured animals, or
_to enhance their performance. Establishing test methods is a first and logical step in this direc-
tion. In this regard, Deems and Pursley [42], referring to trap technology, stated, “Trapping
system evaluations and research should include, but not be limited to, a scientifically and statis-
tically designed methodology followed by field evaluation under a variety of environmental, po-
litical, sociological and economic conditions that exist domestically, as well as internationally.”

References

[7] Paine, N. F., “Furbearer Management and Trapping,” Wildlife Society Bulletin, Vol. 8, No. 4, 1980,
pp. 345- 348 :

[2] Gentile, 1. R., “The Evolution and Geographic Aspects of the Anti-trapping Movement A Classic
Resource Confhct " Ph.D. thesis, Oregon. State University, 1984.

[3] **Animal Traps, Humane, Mechanically-powered, Trigger-activated,” Can 2-144.1-M84, Canadian
General Standards Board, Minister Supply and Services, Ottawa, Ontario.

[4] Neave, D.]., “Report of the Federal Provincial Committee for Humane Trapping,” Federal Provincial
Wildlife Conference Canadian Wildlife Service, Ottawa, Canada K1AOE7, 1981.

[5] Gilbert, F. F., ‘“Maximizing the Humane Potential of Traps—the Vital and the Conibear 120,” Pro-
ceedings of the Worldwide Furbearer Conference, Vol. 3, 1981B, pp. 1630-1646.

-- [6] Linhart, S, B., Dasch, G:J., Male, C: B.; and Engeman, R:-M., “Efficiency of Unpadded and- Padded - -+

Steel Foothold Traps for Capturmg Coyotes,” Wildlife SoczeZyBulletln Vol. 14, No. 3, 1986, pp. 212~
218.

[7] Tschoepe, H. P “Humane Trap Optlmlzatlon,” M.S. thesis, McMaster University, Hamllton On-
tario, Canada, 1972

[8] Tullar; B. F., “Bvaluation of a Padded Leg-hold Trap for Capturing Foxes and Raccoons,”New York ‘
Fish.and. GameJournal Vol. 31, No. 1, 1984, pp. 97-103.

[9] Leger, F., Artois, M., and Stahl, P., “La Capture Experimentale de Carnlvores de Taille Moyenne
. Acta Ecologzca/Ecologza Applicata, Vol. 6, No. 4,.1985, pp. 287-302. -
[10] Linhart, S. B., Dasch, G. I., and Turkowski, F. J., “The Steel Leg-Hold Trap: Techmques for Reduc-A

ing Foot In]ury and Increasmg Selectmty,” Proceedmgs of the Worldwzde Furbearer Conference, Vol.
3, 1981, pp. 1560-1578. - -

[71] Turkowski, F. J., Armistead, A. R., and Linhart, S. B., “Selectivity and Effectiveness of Pan Tension
Devices for Coyote Foothold Traps,”Journal of Wzldlzfe Management, Vol. 48, No. 3, 1984, pp. 700-
708.

[12] Benn, D. M., “The Importance of Holding Force in Humane Trap Development,’ Proceedzngs of the
WorldwtdeFurbearer Conference, Vol. 3, 1981, pp. 1588-1598. .

[13] Newcombe, W. R., “The Mechanics of Spring-Powered Animal Traps,” Proceedings of the World-
wide Furbearer Conference Vol. 1, 1981, pp. 1612-1629.




[14] Zelin, S., Jofriet, J, C., et al., “Evaluation of Humane Traps: Momentum Thresholds for Four Fur-
bearers,” Journal of Wzldlzfe Management Vol. 47, No. 3, 1983, pp. 863-868.

[15] Johnson, R. E., Male, C. B., Linhart, S. B., and Engeman, R. M., “Electronic Measurement of

Closure Speeds for Steel Foothold Traps,” Wzldlzfe Soczez'y Bulletin, Vol 14, No. 3, 1986, pp. 223~

. 225, :

[16] Gilbert, F. F., “Assessment of Furbearer Response to Trapping Devices,” Proceedings of the World-

, wide Furbearer Conference, Vol. 3, 19814, pp. 1599-1611.

[17] Gilbert, F. F., “Impact Energy Thresholds for Anesthetized Raccoons, Mink, Muskrats, and Bea-
vers,”’ Joumal of Wildlife Management, Vol. 40, No. 4, 1976, pp. 669-676.

[18] Linscombe, G., “An Evaluation of the No. 2 Victor and 220 Conibear Traps in Coastal Louisiana,”
Proceedings of the Annual Conference of Southeastern Assoczatton Game and Fish Commissioners,
Vol. 30, 1978, pp. 560-568.

[19] Litvaitis, J. A., O'Donoghue, M., et al., “An Evaluation of Trapping Efforts to Capture Bobcats,
Coyotes, and Red Fox,” Proceedmgs of the Eastern Wildlife Damage Control Conference, Vol. 1,
1984, pp. 125-127.

[20] Parker, G. R., “‘An Evaluation of Trap Types for Harvesting Muskrats in New Brunswick,” Wzldlzfe
Society Bulletzn Vol. 11, No. 4, 1983, pp. 339-343.

[21] Beasom, S. L., “Selectivity of Predator Control Techniques in South Texas,” Journal of Wildlife Man-
agement, Vol. 38, No. 4, 1975, pp. 837-844.

[22] Berchielli, L. T., “A COmpanson of Three Trap Visiting Schedules,” Proceedings of the Worldwide
Furbearer Conference, Vol. 3, 1981, pp. 1686-1687.

[23] Berchielli, L. T., Jr. and Tullar, B. F., Jr., ““Comparison of a Leg Snare with a Standard Leg-Gripping
Trap,” New York Fish and Game Journal Vol. 27, No. 1, 1980, pp. 63-71.

[24] Casto, W. and Presnall, C. C., “Comparison of Coyote Trapping Methods,” Journal of Wildlife Man-
agement, Vol. 8, No. 1, 1944, pp. 65-70.

[25] Englund, J., “A Comparison of Injuries to Leg-hold Trapped and Foot-Snared Red Foxes," Journal of
Wildlife Management Vol. 46, No. 4, 1982, pp. 1113-1117. '

[26] Kuehn, D. W., Fuller, T. K., Mech, L. D., Paul, W. 1., Fritts, S. H., and Berg, W. E., “Trap-related
Injuries to Gray Wolves in anesota " Journal of Wzldlzfe Management Vol. 50, No 1, 1986, pp.
90-91.

[27] Novak, M., “The Foot-Snare and the Leg-Hold Traps: A Comparison,” Proceedings of the Worldwide
Furbearer Conference, Vol. 3, 1981, pp. 1671-1685.

[28] Atkeson, T. Z., “Incidence of Crippling Loss in Steel Trappmg,” Journal of Wildlife Management,
Vol. 20, No. 3, 1956, pp. 323-324.

[29] Chapman, J. A., Willner, G. R., and Dixon, K. R., “Differential Survival Rates Among Leg-trapped
and Live—trapped Nutria,”Journal of Wildlife Management, Vol. 42, No. 4, 1978, pp. 926-928.

[30] Day, A. M., “Predator-Trap Device Safeguards Species That Are Harmless,” U.S. Department of
Agriculture Yearbook, Sep. No. 1432, 1934, pp. 299-300.

[31] Nellis, C. H., “Some Methods for Capturing Coyotes Alive,” Journal of Wildlife Management, Vol.
32, No. 2, 1968, pp. 402-405.

[32] Robicheaux, B. and Linscombe, G., “Effectiveness of Live Traps for Capturing Furbearers in a Loui-
siana Coastal Marsh,” Proceedings of the Annual Conference of Southeastern Association Fish and
Wildlife Agencies, Vol. 32, 1978, pp. 208-212.

[33] Balser, D. S., “Tranquilizer Tabs for Capturing Wild Carnivores,” Journal of Wildlife Management,
Vol. 29, No. 3, 1965, pp. 438-442.

[34] Olsen, G. H., Linhart, S. B., Holmes, R. A., Dasch, G. J., and Male, C. B., “Injuries to Coyotes
Caught in Padded and Unpadded Steel Foothold Traps,” Wildlife Society Bulletin, Vol. 14, No. 3,
1986, pp. 219-223.

[35] Saunders, B. P. and Rowsell, H. C., “Padded Trap Testing in British Columbia,” Proceedings West-
ern Conference of International Association of Fish and Wildlife Agencies, Vol. 64, 1984, pp. 136-
142, o

[36] Stewart, J., “Traps and Trapping. Furs and Fashions,” Argus Archives, NY.

[37] Manthorpe D., “Incorporating Society’s Concerns into Trapping Systems: Progress on an Immediate
Challenge,” Transactzons of the North Amertcan Wzldlzfe Natural Resources Conference, Vol. 44,
1979, pp. 319-325.

[38] Manthorpe, D., “Research Program for the Development of Humane Trapping Systems,” Proceed-
ings of the Worldwide Furbearer Conference, Vol. 3, 1981, pp. 1579-1587.

[39] Schwartz, F., “Statement Submitted in Opposition to H.R. 1797 to Health and the Environment Sub-
committee of the Energy and Commerce Committee,” U.S. House of Representatives, 3 Aug. 1984,
Washington, DC.

[40] Wagner, J., “Statement Submitted in Opposition to H.R. 1797 to Health and the Environment Sub-
committee of the Energy and Commerce Committee,” U.S. House of Representatives, 3 Aug. 1984,
Washington, DC.



158 5TH PEST CONTROL

[41] Wade, D. A., “Impacts, Incidence, and Control of Predation on Livestock in the United States, with
Particular Reference to Predation by Coyotes,”” Council for Agricultural Scientific and Technical Spe-

_ cial Publication, No. 10, March 1982.
[42] Deems, E. F. and Pursley, D., ““North American Furbearers. A Contemporaty Reference,” Interna-
tzonal Association of Fish and Wlldlzfe Agenczes, 1983






