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Prologue
Public attitudes towards animals continue to change over

time. These changes apply to wildlife along with other spe-
cies, and in recent years, attitudes have been increasingly
oriented toward assuring that all species receive proper care
whenever human interactions are involved. Guidance regard-
ing the application of euthanasia is provided in the previous
chapter. This chapter provides basic guidelines for the proper
use of wildlife in field investigations. We believe this previ-
ously published information from The Wildlife Society is
sufficiently important to include in this field manual. The
Wildlife Society has been kind enough to grant permission
for this reproduction. The scope of this chapter extends to
all wildlife, and the application of this material extends be-
yond research to all wildlife investigations. This chapter is
reproduced, with the addition of illustrations and minor modi-
fications, as it appeared in Research and Management Tech-
niques for Wildlife and Habitats (Bookhout, 1994), and, thus,
it deviates from the format for the rest of Volume I.

Introduction

Philosophy
Scientists do not operate in a vacuum, but rather in an

arena with responsibilities to the organisms they study and
to society. Professional scientists must consider the effects
of their activities on the organisms under study, on the valid-
ity of study results, and on the use of these organisms by
other segments of society. The Wildlife Society recognizes
these relationships and supports the sound application of re-
sponsible methods for the conduct of animal research in all
field and laboratory investigations. This position reflects our
ethical and moral concerns regarding human interactions with
each other and with other species, and recognizes the scien-
tific benefits of investigations that are not compromised by
the manner in which animals are handled or maintained.
These concerns are the foundation for our philosophy that
responsible methods of animal investigations must include
all animal species. Wildlife professionals are urged to apply
high standards of animal care and maintenance, and respon-
sible methods of experimental procedures, in conducting each
animal investigation.

Chapter 6

Guidelines for Proper Care and Use of
Wildlife in Field Research

Purpose
These guidelines are intended for field research involv-

ing wild animals. The variety of wild vertebrates investigated
and of conditions encountered precludes provision of spe-
cific information applicable to each situation. Lists of useful
references for those seeking more specific information are
provided in the Appendices.

Background
The Animal Welfare Act (7 U.S.C. 2131, and following)

was enacted on 23 December 1985, with amendments in-
cluding Parts l, 2, and 3 (9CFR); Fed. Register 4(168)
3611236163, effective 30 October 1989. The Act established
definitions of terms (Part l) used in the regulations (Part 2)
and standards (Part 3) for the humane handling, care, treat-
ment, and transportation of regulated animals used for re-
search or exhibition purposes, sold as pets, or transported in
commerce. Excluded from the provisions of the Act are cold-
blooded vertebrates, birds, rats (Rattus) and mice (Mus) bred
for use in research, horses and other farm animals used or
intended for use as food and fiber, and livestock and poultry
used or intended for use in improving animal nutrition, breed-
ing, management, or production efficiency, or for improving
the quality of food or fiber. Also excluded are field studies
as defined by the Act, i.e., “any study conducted on free-
living wild animals in their natural habitat, which does not
involve an invasive procedure, and which does not harm or
materially alter the behavior of the animals under study.”
Collection of blood samples, ear-notching, branding, and
collection of routine weight and measurement data are ex-
amples of exempted activities.

Exclusion of animal species under the Act removes re-
porting requirements and reduces oversight by the U.S. De-
partment of Agriculture, but does not negate coverage of these
species under guidelines established by other agencies. Thus,
fish, amphibians, reptiles, birds, and mammals are covered
by the National Science Foundation (NSF) and the National
Institutes of Health (NIH) guidelines. This coverage is ex-
tended to research grants funded by these agencies and to
Federal agencies, such as the U.S. Fish and Wildlife Ser-
vice, that function under the guidelines of the Interagency
Research Animal Care Committee.
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Role of Institutional Animal Care and Use
Committees

A major requirement of the Animal Welfare Act and  NIH/
NSF guidelines is establishment of institutional facility Ani-
mal Care and Use Committees (ACUCs). The function of
ACUCs is critical to the conduct of scientific investigations.
Each ACUC must consist of at least three members, one of
whom is the attending veterinarian of the research facility
(or another veterinarian with delegated program responsi-
bility) and one of whom is not affiliated in any way with the
facility other than as a committee member. The purpose of
the ACUC is to evaluate the care, treatment, housing, and
use of animals and to certify compliance with the Act. This
process involves evaluation of experimental protocols to en-
sure that animal pain and distress are minimized. ACUC over-
sight includes laboratory and field studies. Consensus rec-
ommendations on effective ACUCs for laboratory animals
were provided by Orlans and others (1987). Differences
between laboratory and field studies (Orlans, 1988) do not
negate the need for application of responsible methods for
care and use of animals during field research activities.
ACUCs and field investigators must work together in reach-
ing agreement on appropriate protocols and methods for spe-
cific circumstances of the field research to be undertaken.
“Standards for humane treatment of wild vertebrates must
continue to be constantly developed, applied, and re-exam-
ined. Practices that are acceptable today may well prove un-
acceptable to tomorrow’s scientific community, and/or to
society in general” (Canadian Council on Animal Care, 1984,
p. 192). Wildlife professionals are strongly encouraged to
serve on ACUCs and contribute their specific knowledge
about the needs of free-living wildlife to help guide Com-
mittee actions involving protocol reviews for field investiga-
tions. Wildlife professionals also are encouraged to publish
manuscripts that document the proper care and maintenance
of free-living wildlife species during field investigations.
Development of this information by knowledgeable field bi-
ologists provides specific species information for guiding
ACUC decisions involving protocol reviews.

Field research study conditions for wildlife

Irrespective of the species or circumstances involved,
wildlife professionals should satisfy the following condi-
tions for all field research studies. Written assurance that
these conditions will be met is a prerequisite for project
consideration and funding by many granting agencies.
These conditions also are principal points for evaluation
by the ACUC.

1. Procedures employed should avoid or minimize dis-
tress to animals consistent with sound research design.

2. Procedures that may cause more than momentary or
slight distress to animals should be performed with ap-
propriate sedation, analgesia, or anesthesia, except when
justified for scientific reasons in writing by the investiga-
tor in advance.

3. Animals that otherwise would experience severe or
chronic distress that cannot be relieved will be euthanized
at the end of the procedure or, if appropriate, during the
procedure.

4. Methods of euthanasia will be consistent with recom-
mendations of the American Veterinary Medical Associa-
tion (AVMA) Panel on Euthanasia (Andrews and others,
1993) unless deviation is justified for scientific reasons
in writing by the investigator. However, species differ-
ences must be considered. As noted elsewhere, “The
AVMA recommendations cannot be taken rigidly for ecto-
therms; the methods suggested for endotherms are often
not applicable to ectotherms with significant anaerobic
capacities” [American Society of Ichthyologists and Her-
petologists (ASIH), the Herpetologists’ League (HL),
and the Society for the Study of Amphibians and Reptiles
(SSAR), 1987, p. 2].

5. Living conditions of animals held in captivity at field
sites should be appropriate for that species and contribute
to their health and well-being (Fig. 6.1). Specific consid-
erations include appropriate standards of hygiene, nutri-
tion, group composition and numbers, provisions for ref-
uge and seclusion, and protection from weather and other
forms of environmental stress. The housing, feeding, and
nonmedical care of these animals must be directed by a
scientist trained and experienced in the proper care, han-
dling, and use of the species being maintained or studied.
Some experiments (e.g., competition studies) will require
the housing of mixed species, possibly in the same enclo-
sure. Mixed housing also is appropriate for holding or
displaying certain species.
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Figure 6.1 (A) Temporary “field hospital” for
recovery of waterfowl with avian botulism and
(B) a more permanent structure used for the
same purpose. The permanent structure pro-
vides shade and has a cement floor for easy
cleaning and disinfection and has a water trough
the birds can swim in. For both situations, peri-
odic inspection of the pens during each day is
needed for the detection and prompt removal of
dead birds. Prolonged use of the temporary hos-
pital should be avoided because of fecal con-
tamination that cannot be readily neutralized. By
segmenting the temporary facility into separate
pens, “pasture rotation” followed by treatment of
vacated areas can help provide reasonably clean
holding areas. An alternative would be to con-
struct pens that can be easily moved. A tarpau-
lin or other covering placed over the top of the
temporary structure or placement of such struc-
tures under the shade of trees will enhance bird
survival by minimizing heat stress.
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Wildlife Observations and Collections

General
Before initiating field research, investigators must be fa-

miliar with the target species and its response to disturbance,
sensitivity to capture and restraint, and, if necessary, require-
ments for captive maintenance to the extent that these fac-
tors are known and applicable.

To the extent feasible, animals with dependent young
should not be removed from the wild unless the young also
are collected or removed alive and provided for in a manner
that facilitates their survival beyond the period of dependency.
Whenever possible, voucher specimens of animals, their tis-
sues, and parasitic and microbial fauna collected during field
investigations should be deposited in catalogued scientific
collections available to others within the scientific commu-
nity, to provide for maximum use of animals collected.

The number of animals required for investigations depends
on questions being investigated, but provision of adequate
sample size is essential to assure scientific validity of results
and avoid unnecessary repetition of studies. Removal of ani-
mals from a population (either for translocation or by lethal
means) should be restricted to the fewest animals necessary
to achieve established goals, but should never jeopardize the
population’s well-being.

Investigator Disturbance and Impacts
Potential gains in knowledge from field investigations

must be balanced against the potential adverse consequences
associated with the conduct of the study (Animal Behavior
Society/Animal Society for Animal Behavior, 1986). A high
level of sensitivity to the potential, indirect effects of inves-
tigator presence and study procedures must be maintained,
and appropriate steps must be taken to minimize these ef-
fects. Examples of secondary impacts associated with field
investigations may include nest desertion, abandonment of
young, increased vulnerability to predation, traumatic inju-
ries and mortality resulting from panic escape response,
cessation of breeding activities, increased energy use by dis-
rupted species, altered feeding behavior, habitat abandon-
ment, long-term marring of fragile habitats, increased vul-
nerability to hunting, introduction of disease, and spread of
disease. These effects may impact either research (target) or
other (nontarget) species. Investigators should use available
information on secondary impacts as a basis for taking ap-
propriate precautions to minimize known potential impacts.

Such factors as frequency and timing of investigator pres-
ence can influence greatly research effects on target and non-
target species. When applicable, remote methods of data
collection can be used to minimize disturbance. Also, habi-
tat conservation should be practiced rigorously during all field
investigations, and every reasonable effort should be made
to leave the study area and access to it as undisturbed as
possible.

Museum Collections and Other Killed Specimens

Collection of animals often is an essential component of
field investigations. These collections may involve system-
atic zoology, comparative anatomy, disease assessments, food
preference studies, environmental contaminant evaluations,
and numerous other justifiable causes and scientific needs.

Assessment of the need should involve appropriate evalu-
ations to determine that the proposed collections will pro-
vide scientific data that are not duplicative of information
already available in the scientific literature (unless confir-
mation of these data is needed), or that are presently avail-
able in accessible scientific collections and repositories.
These evaluations also should assess whether suitable infor-
mation can be obtained from alternative methods that do not
require taking live animals. Methods of collection must be
responsible, minimize the potential for the taking of non-
target species, and not compromise the purpose of the study.
In some instances it is possible and practical to capture ani-
mals and then apply approved euthanasia methods (see
Andrews and others, 1993). However, for many field studies
the only practical means of animal collection are those in-
volving direct killing as the initial step in the collection
process. Under these conditions, methods of vertebrate col-
lection must be as species or age-class specific as possible.
Methods must not be employed that compromise data evalua-
tion. Appropriate provisions also must be made for proper col-
lection and preservation of biological materials associated with
the purpose of the study. Improperly collected or preserved
specimens that fail as useful and valid sources of scientific
information negate the purpose of collecting the animals.

When shooting is the collection method, the firearm and
ammunition should be appropriate for the species and pur-
pose of the study. The shooter should be sufficiently skilled
to be able to kill the animal cleanly. If an animal is wounded,
immediate attention must be given to appropriate follow-up
actions to kill it quickly. Attention also must be given to the
animal’s location to assure it can be killed cleanly and that it
will be readily accessible for retrieval and data collection.

Kill traps, with attendant baits and attractants, are accept-
able and effective for animal collection when used in a man-
ner that minimizes the potential for collecting nontarget spe-
cies. All traps should be checked regularly, at least daily, to
prevent specimen loss from scavengers and predators and
should be rendered nonfunctional when not in use.

Live traps for nocturnal species should be set before dusk,
checked as soon as possible after dawn, and closed during
the day to prevent capture of nontarget species. Live traps
for diurnal species should be shaded or positioned to avoid
full exposure to the sun. Live traps for nonfossorial mam-
mals should enclose a volume of space adequate for move-
ment within the trap; for fossorial mammals, trap diameter
should approximate that of the burrow. The live-trap mecha-
nism should not cause serious injury to the animal, and trap
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doors should be effective in preventing the captive animal
from becoming stuck or partially held in the door opening
(Ad Hoc Committee on Acceptable Field Methods in Mam-
malogy, 1987). Pitfalls used as live traps should contain ad-
equate food to last until the next trap check and should be
covered to keep out rain or punctured to permit drainage.

Blood and Tissue Collections
Only properly trained individuals proficient in the required

techniques should attempt to take tissue samples from live
animals. Collection of tissue samples requires proper ani-
mal restraint to avoid traumatic injuries to the animal and to
the investigator taking the samples. Use of anesthetics is re-
quired when the sample procedure will cause more than slight
or momentary pain. The institution/facility ACUC is the
proper source for evaluating collection methods and use of
anesthetics for noninvasive and invasive procedures for tis-
sue collections from live animals.

Blood is the most common tissue sampled from live ani-
mals. A conservative rule of thumb is that the amount of blood
drawn at one time from a healthy animal that is to be kept
alive should be no more than 1 percent of its body weight.
However, the amount of blood taken should be limited to
actual needs, rather than the maximum amount that can be
safely taken, to reduce stress from handling. Appropriate
equipment (e.g., needle size) and sample site should be
selected to provide the amount of blood needed for the spe-
cies involved.

The three most common sites for bleeding birds are the
jugular vein of the neck, medial-metatarsal vein of the leg,
and brachial vein of the wing (Fig. 6.2). The jugular is pre-
ferred for bleeding most birds because of its accessibility
and size and the relative ease with which large samples can
be taken. The medial-metatarsal vein is not recommended
for use in raptors, nor is the brachial vein in large birds such
as cranes. Feathers should not be plucked to locate these
veins. Birds also can be bled from a variety of other sites
including the heart and occipital venous sinus. However, there
is seldom reason to assume the risk associated with these
sites for nonlethal sampling, even though successful appli-
cation of these techniques has been demonstrated.

Multiple sites also are available for drawing blood samples
from mammals (Fig. 6.3A). Venipuncture of the cephalic,

Figure 6.2 Blood can be drawn from a variety of sites and
not jeopardize the well-being of birds when properly trained
investigators utilize appropriate techniques and equipment for
that task. (A) Proper restraint for jugular bleeding of small birds
is shown and is best accomplished by the person doing the
bleeding. (B) For larger birds such as this blue goose, the
handler supports the body weight and restrains the wings by
cradling the bird against her body while controlling the head
with her other hand. (C) The bleeder normally controls the leg
that blood is being drawn from when the medial-metatarsal
vein is used. (D) Bleeding from the brachial vein. Care must
be exercised so as not to apply excessive torque to the wing.
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femoral, tarsal, or jugular vein, the orbital sinus, or various
venous plexuses are common procedures. In some instances
cardiac bleeding also is acceptable. Need for anesthesia with
any of these procedures depends upon methods of restraint,
species being bled, physical condition of the animal, and
volume of blood needed. In reptiles, such as turtles, sites for
blood collection are more limited (Fig. 6.3B).

Restraint and Handling

General
Safety of both wild animals and scientists who are study-

ing them should be the primary consideration when physical
contact between them is judged to be necessary and unavoid-
able. Nondomesticated animals almost without exception will
try to elude capture, handling, and restraint. The means by
which a particular animal may try to prevent capture will
vary with the species, sex, physiologic condition, and tem-
perment of the individual. In attempts to elude capture, wild
animals are capable of inflicting severe damage to themselves
and their potential captors.

Behavioral characteristics of wild animals often may be
used to assist the potential captor. For instance, animals in a
small pen or cage often voluntarily will enter a smaller con-
tainer to hide and evade capture. If that container provides
adequate restraint, the potentially dangerous work of secur-
ing the animal can be accomplished more easily. Every ef-
fort involving contact between wild animals and humans
should be carefully conceived and skillfully executed. Per-
sonnel involved must know the habits and behaviors of the
animal to be handled; the plan must have suitable alterna-
tives; and a genuine regard for the physical, physiological,
and psychological welfare of the animal must be of deep
concern to those actually handling the animals. If the planned
and alternate procedures do not appear to be satisfactory, the
responsible thing to do is cease immediately and return to
the planning stage. Trying to enforce unworkable procedures
in a particular situation is a virtual guarantee of injury to
either the animals or the humans involved.

Physical Restraint
For many situations physical restraint is the most appro-

priate method of animal handling, because of risks from
chemical immobilization to the animal and humans when
potentially toxic drugs are used. When physical restraint is
selected, an adequate number of sufficiently trained and
equipped personnel must be available to complete the task
safely. Location and type of capture, as well as procedures
to be performed and time required to accomplish them, will
influence the particular type of physical restraint. Gloves,
catch poles, ropes, nets, body bags, holding boxes, corrals,
squeeze chutes, or more sophisticated mechanical holding
devices may be required for specific situations (Fig. 6.4).

For some highly excitable or anatomically fragile species,
prolonged physical restraint without some chemical tran-

quilization may result in self-inflicted trauma, physiological
disturbances, or, occasionally, death. Investigators have an
obligation to make every effort to avoid physical restraint
procedures that result in cardiogenic shock, capture myopa-
thy, and other stress-induced causes of mortality in their ani-
mal subjects (Fig. 6.5). Stress-related damage may not be
immediately apparent but may lead to debility or death after
release.

Chemical Restraint
Use of chemicals or drugs to render a wild and poten-

tially dangerous animal safe to handle has many applications
in wildlife research and management (Pond and O’Gara,
1994). Use of anesthetics, analgesics, and sedatives is man-
datory for the control of pain and distress before potentially
painful procedures such as surgery are performed on ani-
mals. Use of drugs and “tranquilizer guns,” however, is not
the panacea to wild-animal restraint. Chemicals used for
tranquilization and immobilization, if not correctly handled
and delivered, may be dangerous to the target animals and
humans (Fig. 6.6). In addition, during the drug induction
phase or during recovery, an unrestrained animal may be
subject to increased potential for accidental injury or death
including predation. While under the effects of the drug the
animal may become hyper- or hypothermic, depending on
chemicals used and ambient temperature, it may vomit and
aspirate the vomitus, or pregnant females may abort. A darted
animal may be able to elude its captors and hide before
being completely anesthetized, a particularly acute hazard
when chemicals are employed that require administration of
an antidote. All of these circumstances and possibilities must
be understood and evaluated by the researcher before a chemi-
cal is selected as the best method of restraint in a given in-
stance.

If chemical restraint is selected, it is imperative for all
members of the capture team to have a working knowledge
of the chemical or drugs being used, even if they are to be
handled and delivered by a veterinarian. It also is the re-
sponsibility of researchers to know the effects, side effects,
advantages, and disadvantages of the drugs being used, and
to have knowledge of such factors as the minimum and maxi-
mum induction times and potential for adverse drug reac-
tions. This type of information is necessary to evaluate the
danger to target animals, and to humans that might be ex-
posed to the drugs. Searchers should be capable of monitor-
ing the condition of anesthetized animals and be able to ap-
ply resuscitative routines in a life-threatening emergency.
Specific recommendations for drug use and their dosage, drug
delivery systems, and physical restraint techniques applicable
to the specific species are available in the published litera-
ture (Pond and O’Gara, 1994). Information on use of these
methods exists in guidelines on acceptable field techniques
by various professional societies (See “Professional society
guidelines” at the end of this chapter).
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Figure 6.3 (A) Blood collection from the
tarsal vein of a deer and (B) from the tail
vein of a tortoise.

Figure 6.4 (A) Squeeze chutes and head restraints can
allow a blood sample to be safely taken from the jugular of
large ungulates. (B) Poisonous animals such as this rattle-
snake should only be handled by well-trained personnel that
have experience with these types of species.
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Figure 6.5 (A) The pale coloration of the muscle tissue of the right leg and discolored areas of muscle
tissue in the left leg of this whooping crane are lesions of capture myopathy due to stress associated with
improper/extended restraint. (B) The light area in this piece of leg muscle from an antelope is also due to
capture myopathy.
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Figure 6.6 Extensive tissue damage and
hemorrhage, such as seen in the tissues of
this black bear, can occur from immobilization
with a CO2 projected dart.
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If the marking process causes pain or distress, as defined
by the Animal Welfare Act, appropriate analgesics or anes-
thetics should be used.

Criteria for Marking
When answers to the four initial questions lead to a deci-

sion to initiate an animal-marking program, researchers must
search among a wide array of potential techniques with vary-
ing strengths and weaknesses to select the method(s) most
suited to their particular project (Nietfeld and others, 1994).
Technological and methodological constraints and available
resources can vary widely from project to project and will
require each researcher to examine each potential marking
technique in terms of a standard set of criteria. Specific cri-
teria relate to impacts of marking on the organism, validity
of the study, and other constraints such as legal requirements.

Evaluation criteria for marking techniques

The following are essential criteria for evaluation of
marking techniques:

1. Marks should have minimal effect on the anatomy
and physiology of the organism, i.e., no immediate or
long-term physical hindrance.

2. Marks should not influence the organism’s behav-
ior, i.e., they should not reduce an organism’s ability
to secure food or inhibit breeding activity (unless the
marks are intended as a reproductive inhibitor).

3. Marks that make an organism more conspicuous
must be evaluated carefully to ensure that they neither
cause others of the same species to react differently to
it than to other conspecifics nor subject it to increased
selection by potential predators (unless this is a pur-
pose of the study) (Fig. 6.7).

4. Marks should be retained for the minimal period
required to achieve project goals.

5. Unambiguous marks that are quick and easy to ap-
ply should be selected to avoid extensive handling or
error potential.

6. Marks must comply with Federal, State, and other
agency rules and regulations.

The first three criteria focus on the well-being of the or-
ganism being studied and the potential for marks to influ-
ence research results by affecting the fitness or behavior of
the organisms. Criteria 4 and 5 may affect the validity of the
research design, and criterion 6 reflects other constraints
placed upon the researcher. Violation of any of the first five
criteria may result in biased research results, so researchers
should specifically address these criteria in any evaluation
of research resulting from a sample of marked organisms.

Although marks that may be applied to organisms are
commonly perceived as passive and visual, markers also

Animal Marking
Developing means of reliably identifying individual ani-

mals to achieve field research objectives often is necessary.
In addition to requiring individual identification, research-
ers may need information on nonconspicuous aspects of
physiology or movements, or other aspects of animal ecol-
ogy that can be determined directly or indirectly through
specially designed markers.

Consideration for animal marking

Before initiating any marking procedure for wild ani-
mals, researchers must resolve the following questions
to determine whether marking is required and appro-
priate for the particular situation.

1. Do naturally occurring differences in the morphol-
ogy of the animals under consideration provide suffi-
cient identification to achieve research objectives?

2. How may animals must be individually identifiable?

3. If animals must be physically marked, can a suffi-
cient number of animals be marked in the time avail-
able?

4. Are the risks (to both the animal and researcher)
associated with capture, handling, and marking, and
subsequent well-being, minimal and acceptable in both
responsible and scientific contexts?
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Figure 6.7 (A) Color marking waterfowl should be done with rapidly drying paints and (B and C)
the painted feathers held separated until the paint dries to prevent the feathers from sticking to one
another and hindering normal flight.
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exist that are active and visual (lights), that are auditory, that
feature radiotelemetry, or that rely on chemical detection.
A vast literature exists of techniques and potential concerns
regarding the marking of organisms from insects to whales,
and it has been summarized in detail elsewhere (see “Profes-
sional society guidelines”; Day and others, 1980; Orlans,
1988).

Other Professional and Ethical Considerations
Many organisms of interest to wildlife professionals are

free-ranging and may be enjoyed by other segments of soci-
ety in many ways, from observation or photography to har-

vest as meat or trophies. Professional ethics dictate that those
other potential uses of organisms be considered and accom-
modated insofar as possible. Wild animals and birds are val-
ued in part because they are wild, and the presence of human-
caused marks may detract from that value. Accordingly, short-
lived and inconspicuous marks should be selected whenever
they can meet the objectives of proposed research. Scientists
have an ethical responsibility to attempt to remove collars or
other external markers at the conclusion of their research if
possible and feasible. Furthermore, professional and ethical
considerations dictate that permanent markers that injure or
change the appearance of an animal (e.g., toe-clipping, brand-

A B
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ing, and tattooing) be employed only under the most humane
conditions and when alternate methods are not available to
achieve desired research objectives.

Housing and Maintenance of Field Sites

General
Proper care and responsible treatment of incarcerated ani-

mals must depend on scientific and professional judgement,
on concern for the animal, on knowledge of animal behavior
and animal husbandry, and on familiarity with the species.
Investigators working with species unfamiliar to them should
obtain all pertinent information before confining those ani-
mals. It also may be necessary to test and compare several
methods of housing to determine the most appropriate one
for the well-being of the animal and the purpose of the study.
Findings should be part of a permanent record system and
animal logbook associated with the study and the mainte-
nance facility.

Housing
Housing for wild vertebrates should approximate natural

conditions as closely as possible. Housing should provide
safety and comfort for the animal as well as meet the study
objectives. Methods of housing should provide for behav-
ioral needs, safety, adequate exercise and rest, and condi-
tions for the general well-being of the animal. Considerations
depend on the animal involved and include isolation or ref-
uge areas, natural materials, dust and water baths, natural
foods, sunlight, and fresh air. Housing should incorporate as
many aspects of natural living as possible, such as brushy
areas for escape, resting cover, shade and protection from
environmental elements, a natural stream traversing the pen,
rocky areas for hoofed animals that need to wear down their
hooves, and social groups of animals kept together. Housing
of compatible species in a common pen also will provide for
social interaction. Frequency of cleaning should be a com-
promise between level of cleanliness necessary to prevent
disease and amount of stress imposed by cleaning (Fig. 6.8).

In general, housing must be of adequate size to allow for
the physical and behavioral needs of the animals, while
allowing scientists to collect appropriate data. For many hous-
ing situations, the pen can be large and natural, with a smaller
internal or attached catch pen to restrain animals for experi-
mental techniques. Pen construction materials must provide
for the safety of the animals, as well as prevent the animals
from escaping. Materials should be of sufficient durability
to last for the intended period of confinement. When long-
term confinement (weeks or longer) is necessary, or pens are
to be reused, materials with impervious surfaces should be
used to facilitate sanitation and minimize the potential for
survival of animal pathogens. All animals that are inherently
dangerous, are environmentally injurious, or have a propen-
sity for escape require special attention. Double walls or

double enclosures, covered tops of enclosures, and construc-
tion with metal bars or chain link may be required, depend-
ing on the species. Mesh size and spacing between fencing
materials must be small enough to prevent the head of an
animal from extending through the fence. Smaller fencing
mesh also is more visible to animals. Colored flagging ma-
terial may be necessary for animals to visualize fencing un-
til they become accustomed to it. Animals should be released
into the housing in a calm and unstressed manner so that
initial mortality and morbidity from fence encounters are
minimal. A small dose of tranquilizer often will reduce the
immediate flight response when an animal is released into
the housing and may help prevent initial injuries. Once ani-
mals have investigated the limits of the housing, injury oc-
currence is minimized if investigators do not cause undo flight
reactions.

Adequacy of housing often can be judged on normal be-
havior patterns, weight gains and growth, survival rates, re-
productive success, and physical appearance of the animals
involved in the research project. Established guidelines for
housing laboratory and farm animals were provided by the
Canadian Council on Animal Care (1980, 1984). Additional
guidelines for housing requirements of fish, amphibians rep-
tiles, wild birds, and small mammals were reported by the
appropriate professional societies and appear in the Animal
Welfare Act (see also “Professional society guidelines” at
the end of this chapter).

Nutrition
Nutrition must meet the needs of the animal unless devia-

tions are an approved purpose of the investigation. Research-
ers are responsible for determining the appropriate nutritional
needs of study animals prior to placing them in confinement
and for obtaining adequate food supplies to sustain the ani-
mals during the period of confinement. Feeding and water-
ing should be under the direct supervision of an individual

Figure 6.8 A high quality enclosure for New Zealand black
stilt that approximates several aspects of the natural habitat
and provides safety and comfort for the birds.
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trained and experienced in animal care for the species being
maintained. Animal care personnel must be familiar with the
animals being studied so abnormalities in appearance and
behavior that may be indicative of nutritional deficiencies
can be recognized quickly.

Transportation

General Considerations
A variety of vehicles such as conventional motor vehicles,

all-terrain vehicles, snow machines, rotary and fixed-wing
aircraft, and boats are used to transport wild animals. The
species involved, method of transportation selected, and
length of time an animal is to be transported are important
factors regarding the type of care and conditions of contain-
ment required to maintain the animal in a state of well-

being (Fig. 6.9). To the extent possible, selection of trans-
portation vehicles should take into account maintenance of
the animal in a comfortable environment. Veterinary assis-
tance may be required to prescribe and administer appropriate
tranquilizers or other drugs when conditions of transporta-
tion are likely to result in a high level of stress to the animal
due to its behavioral and physiological characteristics, re-
strictions of confinement, engine noise, and rigors of the trip.
The transportation process should be as brief as possible.
This can be expedited by proper and adequate planning to
assure that transportation vehicles and housing units in ap-
propriate numbers and size are available and ready for use
as needed; that food, water, bedding, and other needs to pro-
vide for the animals also are available; that individuals in-
volved in the transportation process are trained in the proce-
dures to be used in containment and transportation of the

Figure 6.9 (A) Restraint of big-
horn sheep being translocated
via helicopter. The legs have
been immobilized to prevent in-
jury to the animal and holders.
(B) Blinders on this caribou re-
duces stress from the presence
of humans. Legs are restrained
similar to the procedure shown
for the bighorn sheep.
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animals; and that all permits, health certificates, and other
paperwork have been completed to the extent possible.

When interstate movement of animals or shipment by
commercial carriers is involved, scheduling of transporta-
tion segments to minimize the number of transfers and de-
lays between transfers, having someone involved with the
project meet the shipment at each transfer point, and, when
appropriate, arranging for prompt clearance of animals by
veterinary and customs inspectors can result in major reduc-
tions in transit time. The receiving party should be on-site
when the animals reach their destination.

For some species, periodic rest periods are required to
allow the animals to feed undisturbed. Other species are best
transported when they are normally inactive and do not feed.
Ventilation within the housing unit and transportation ve-
hicle should provide for adequate air movement to keep ani-
mals comfortable and avoid buildup of exhaust gases. Sub-
dued lighting and visual barriers between animals and hu-
mans and between animals and their transportation environ-
ment should be provided to help keep the animals calm. The
U.S. Fish and Wildlife Service has published rules for the
Humane and Healthful Transport of Wild Animals and Birds
to the United States (see Fed Reg. 50 CFR Part 14).

Confinement During Shipping
Animal containers should be inspected to assure they have

no sharp edges, protrusions, or rough surfaces that could
cause injury during transport. When appropriate, containers
also should be padded to help prevent injury. The floor of
shipping containers should allow reasonable footing to pre-
vent falling due to a slippery surface. Also, containers should
not have coatings or be constructed of materials that are toxic
and could be consumed by the animal through licking or
chewing during transportation. In general, housing units of
porous materials, such as cardboard boxes, should not be
reused; all other containers used to house animals should be
suitably disinfected between uses (Fig. 6.10). That portion
of the transportation vehicle used to contain the housing units
also should be disinfected.

Grouping or separation of animals being transported at
the same time should take into consideration the species, age,
and other appropriate factors. Direct contact generally should
be maintained between females and their dependent young,
particularly if abandonment may result (unless the young
are to be maintained by some other means). Birds should be
isolated in separate cells within the shipping container; if
this cannot be done, each individual should have sufficient
space to assume normal postures and engage in comfort and
maintenance activities unimpeded by other birds (Ad Hoc
Committee on the Use of Wild Birds in Research, 1988).

Health Aspects
For short-term transportation (less than 30 min), basic con-

siderations are to prevent pain, injury, and undue stress. Ther-

moregulation capabilities of the species must be considered
when an animal is removed from its existing environment
and placed in the transportation environment. Transported
animals should be protected from exposure to inclement
weather, harsh environmental conditions, and major tempera-
ture fluctuations and extremes.

Bedding, feed, and water should be provided, as appro-
priate, and the animals should be observed periodically to
determine their state of well-being during transportation. On-
site veterinary assistance may be warranted to monitor ani-
mals and to provide life-support assistance should a medical
emergency occur during transportation or at the release or
field study site. Selection of veterinary assistance should
focus on the individual’s knowledge and experience with the
wildlife species involved. Any animals that die during tran-
sit should be removed as soon as practical from the sight and
olfactory detection of other animals being transported. These
carcasses should be retained for pathological examinations
regarding cause of death. Similarly, animals that become
severely injured or clinically ill should be removed and re-
sponsibly euthanized. Euthanasia should not take place in
the presence of other live animals. Sick animals disposed of
in this manner also should be retained for pathological as-
sessments. Determinations of cause of death are needed to
assess whether the remaining animals are at risk from patho-
gens associated with the dead animals.

Surgical and Medical Procedures

Guidelines for wildlife medical procedures

Wildlife field research can involve surgical and medi-
cal procedures such as implanting radio transmitters
and surgical sex determination in birds. Incorporation
of such techniques into a research protocol should fol-
low these guidelines:

1. Surgical and medical techniques used should be
based on accepted protocols for the studied species or
for the most closely related domesticated species. The
Canadian Council on Animal Care’s (1984) Guide to
the Care and Use of Experimental Animals, Volume 2,
is a good source of such information.

2. Protocols should be developed and, if possible,
implemented in collaboration with a qualified veteri-
narian. Only properly trained personnel, conversant in
all techniques necessary, should conduct the proce-
dures.

3. Protocols must be reviewed carefully by the ACUC
with special attention paid to limiting pain during the
actual procedure and post-procedure period.

4. Adequate anesthesia and/or analgesia must be pro-
vided.
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Figure 6.10 (A) Canada geese restrained
within burlap bags with openings for the head
and neck for short-distance transportation by
vehicle. (B) Porous materials such as these bags
and the cardboard boxes these Hungarian par-
tridge are being released from should not be
reused for animal transport. More permanent
holding containers such as (C) plastic poultry
crates and (D) large animal crates should be thor-
oughly washed and disinfected between uses. P
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Minor Procedures
Minor medical procedures such as collection of blood,

administration of drugs intravenously or intramuscularly,
biopsies of superficial structures such as skin, and sutured
attachment of radio transmitters usually can be performed
safely and responsibly in the field without complicated equip-
ment. However, it is the researcher’s responsibility to choose
the least invasive and least painful technique, minimize the
duration of the procedure, use the most appropriate equip-
ment and aseptic technique, and provide analgesia or seda-
tion when indicated.

Major Procedures
As defined by the Animal Welfare Act, major operative

procedures are (p. 36,121) “any surgical intervention that
penetrates and exposes a body cavity or any procedure which
produces permanent impairment of physical or physiologi-
cal functions.” Major surgical procedures, when survival of
the animal is intended, should be performed only under proper
anesthesia and with sterile technique. Examples of major
procedures used in wildlife research include laparotomy,
surgical flight restraint, and sterilization. These procedures
should be performed only in a clean space set aside for ster-
ile surgery, with surgical instruments and drapes of the proper
type, and with anesthesia protocols judged to be safe and
responsible for the species involved. Necessary equipment
and trained personnel to deal with surgery or anesthesia-
related emergencies (i.e., severe blood loss, cessation of
breathing or cardiac function, severe hypo- or hyperthermia,
acid-base imbalances) should be available at all times. This
will maximize the success and subsequent scientific return
from those often costly procedures and, therefore, minimize
the number of animals needed and amount of animal dis-
tress (Fig. 6.11).

Medical Considerations
Wildlife field researchers should have access to veteri-

nary consultation and take responsibility to prepare them-
selves to deal with any health problems that might arise in
their study population. Sometimes intervention and control
of a natural disease process may not be advisable and may
interfere with the study’s goals. However, if the health prob-
lem arises due to the researcher’s work, or if it will interfere
with the study, the researcher must be ready to respond. Prepa-
rations should include gaining familiarity with the common
diseases and health problems of the species under study, es-
tablishing a contact with a veterinary consultant, and having
appropriate treatment or control equipment and drugs on hand
or easily accessible. The researcher also is responsible for
evaluating the possible impact of disease in the study ani-
mals on the larger population or ecosystem as a whole, and
for making the maintenance of their welfare a priority as
decisions are made. This is especially true when release or
translocation of animals is part of a study; disease must be
considered in evaluating the advisability of the program.

Euthanasia
Euthanasia is defined under the Animal Welfare Act as

(p. 36,121) “the humane destruction of an animal accom-
plished by a method that produces rapid unconsciousness
and subsequent death without evidence of pain or distress,
or a method that utilizes anesthesia produced by an agent
that causes painless loss of consciousness and subsequent
death.” Euthanasia may not be an approved component of a
field study, but it may become a necessary health care option
in a study involving capture, restraint, or surgical procedures.
Therefore, all wildlife researchers involved in invasive stud-
ies must be familiar with the approved euthanasia methods
for their study species (Andrews and others, 1993) and have
the appropriate equipment/drugs on hand so euthanasia can
be performed quickly.

Disease Considerations
Field investigators need to be fully aware of disease con-

cepts so they may avoid introduction of new disease prob-
lems into animal populations or the spread of disease to other
populations and locations as a result of their studies. Dis-
ease introductions and spread occur as a result of animals
brought to the field research site to serve as biological senti-
nels, as decoys to lure and capture other animals, for species
introductions or releases to supplement existing populations,
for behavioral studies, for assistance in tracking or retriev-
ing animals, and for other purposes. All of these uses of ani-
mals involve acceptable methods for scientific research and
wildlife management. However, under no circumstances
should the well-being of free-ranging wildlife populations
be unduly jeopardized by disease risks associated with ani-
mal use in field research. Field investigators have ethical and

Figure 6.11 Invasive surgical procedures should be done
only by properly trained personnel knowledgeable of tech-
niques necessary to successfully carry out the procedure and
appropriately respond to medical emergencies that might
arise.
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professional obligations to take appropriate actions for mini-
mizing the introduction of the following: (a) new disease
agents, (b) vectors (e.g., ticks and internal parasites) capable
of efficiently transmitting indigenous, dormant diseases or
those not currently being effectively transmitted, and (c) spe-
cies that can serve as amplification hosts for transmitting
indigenous diseases to other species (Fig. 6.12).

In addition, animals that are highly susceptible to diseases
indigenous to the study location should not be released into
the wild without using applicable prophylactic measures,
unless these animals are to serve as biological sentinels for
disease investigations. Biological sentinels should be moni-
tored closely and euthanized by approved, responsible meth-
ods as soon as is practical after study objectives have been
met.

Disease introduction and spread can result from mechani-
cal means such as contaminated personnel, supplies, and
equipment in addition to the biological processes identified
above. Steps taken to address disease prevention are far more
cost effective than disease control activities initiated after a
problem has developed.

Figure 6.12 Wildlife are often referred to as a “biological package” as the relocation of animals may
involve life forms other than the animals themselves. The ticks feeding on this velvet covered antler could
be disease carriers. Once introduced into a new area, the ticks may become an important vector for
transmission of an indigenous disease. Disease potential is an important consideration that should be
adequately addressed when translocating wildlife.
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Wildlife disease prevention during field research

Protection of free-ranging wildlife from disease is aided by the following actions:

1. Appropriate health certification should be required for all animals being brought to the site of
field investigations. State veterinary officials should be contacted to determine what specific test-
ing must be done when animals are moved into their jurisdiction.

2. Appropriate disinfection procedures should be used for investigators and their equipment when
disease risks are present.

3. Prior knowledge of disease activity at the study site should be obtained to guide actions involv-
ing the research study.

4. Source for any animals being brought to a field investigation site (captive-reared and relocated
wild stock) should be evaluated for inherent disease problems, and appropriate steps should be
taken to avoid disease introductions.

5. To the extent possible, animals should be held under surveillance for 15–30 days prior to their
release into the wild, and only healthy animals should be released. These animals should not be
mixed with other species during transportation and should be isolated from other animals during
the surveillance period.

6. Any animals that die should be examined by a disease diagnostic laboratory having compe-
tency for determining cause of death in the species involved; these findings should be used to
guide appropriate actions (Fig. 6.13).

7. Animals that become clinically ill should be examined by disease specialists, and their counsel
should be used to protect the well-being of other animals within the study area.

Figure 6.13 Timely diagnosis of causes of wildlife morbidity and mortality is in-
valuable for the detection of emerging hazards that can jeopardize the well-being of
the population being studied and may be of great potential consequences. Submis-
sion of animals that die to competent laboratories provides information useful for
intervention.
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Animal Disposition at Completion
of Study

When live animals are in the possession of investigators
or under their control at the time of study completion, an
evaluation must be made as to whether these animals can be
released to a free-ranging existence, should be maintained
under controlled conditions, or should be euthanized.

Animal release guidelines

As a general rule, field-captured animals should be re-
leased only:

1. At the site of the original capture, unless conserva-
tion efforts or safety considerations dictate otherwise.
Prior approval for releases at noncapture sites should
be obtained from appropriate State/Federal agencies.
Relocation release sites should be within the native
range of the species, or established range for introduced
species, and be in habitat suitable for species survival;

2. When the released animal can be reasonably ex-
pected to function normally within the population;

3. When local and seasonal conditions are conducive
to survival;

4. When the ability to survive in nature has not been
irreversibly impaired; and

5. When release is not likely to spread pathogens or
contribute to disease processes in other ways.

The decision of whether to release captive-reared animals
into the wild after completion of a field research project de-
mands more rigorous evaluation than for field-captured ani-
mals. In addition to evaluating the future well-being of the
animal being released, impacts on other animals of the same
species and competition and risks for other species sharing
that environment also must be considered. Rarely, if ever,
will releases of captive-reared animals at the completion of
research studies be justified on the basis of animal welfare
considerations.

When animals are to be released, efforts should be made
to enhance their chances of survival. Animals should be in
good physical condition and released when weather condi-
tions are favorable, at a time of day when they are able to
locate food and cover that meet survival needs.

Animals that cannot be released should be considered for
distribution to other scientists for further study. However, if
the animal was subject to a major invasive procedure, it may
not be appropriate for additional experimentation. Animals
not suitable for research may be suitable display animals that
can be donated to a zoo or other type of educational institu-
tion.

When animals must be euthanized, responsible methods
appropriate for the species and circumstances must be used.

Care must be taken to assure that the animal is dead before
disposal of the carcass. Also, disposal procedures must pre-
vent carcasses containing toxic substances or drugs from the
research investigations or euthanasia procedures to enter the
food web of other animals. To the extent feasible, euthanized
animals should be properly preserved and used as voucher
specimens or for teaching purposes.

Safety Considerations
Researchers working with free-ranging wildlife are sub-

ject to enhanced levels of exposure to wildlife diseases trans-
missible to humans. Disease transmission may involve
direct contact with infected animals such as those with
rabies, contact with disease vectors such as ticks transmit-
ting Lyme disease, or contact with contaminated environ-
ments such as bird roosts harboring histoplasmosis. Field
investigators should become familiar with the common dis-
eases of wildlife species they are working with and the rela-
tive prevalence of those diseases in the populations they are
studying. Consultation with a physician regarding immuni-
zation or other preventative treatment is advised when seri-
ous diseases for humans commonly occur in the populations
being studied. Investigators who become ill should seek
medical assistance and advise their physicians of their expo-
sure to potentially hazardous animals, diseases, and envi-
ronmental conditions.
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