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Disclaimer: This manual presents a compilation of knowledge provided by recognized animal experts
based on the current science, practice, and technology of animal management. The manual assembles
basic requirements, best practices, and animal care recommendations to maximize capacity for
excellence in animal care and welfare. The manual should be considered a work in progress, since
practices continue to evolve through advances in scientific knowledge. The use of information within this
manual should be in accordance with all local, state, and federal laws and regulations concerning the
care of animals. While some government laws and regulations may be referenced in this manual, these
are not all-inclusive nor is this manual intended to serve as an evaluation tool for those agencies. The
recommendations included are not meant to be exclusive management approaches, diets, medical
treatments, or procedures, and may require adaptation to meet the specific needs of individual animals
and particular circumstances in each institution. Commercial entities and media identified are not
necessarily endorsed by AZA. The statements presented throughout the body of the manual do not
represent AZA standards of care unless specifically identified as such in clearly marked sidebar boxes.
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Table 3. Lion subspecies (S. Haas, et al., 2005)*

Subspecies Common Name Range

P. l. azandicus Mozambique, Zambia, Democratic Republic of Congo

P. I. bleyenberghi Namibia, Angola, Zambia

P. . krugeri Transvaal Lion Botswana, South Africa, Zimbabwe, Mozambique

P.l. leo Barbary Lion Extinct, formerly North Africa

P. I. melanochaitus Botswana, South Africa, Zimbabwe, Mozambique

P. I. nubicus Kenya, Somalia, Ethiopia, Tanzania, Sudan, Democratic
Republic of Congo, Central African Republic

P. I. persica Asiatic Lion Gir Forest of India

P. I. senegalensis Equatorial central and west Africa

*Haas et al. is not based on genetic analysis, which indicates only two subspecies.

General Information

The information contained within this Animal Care Manual (ACM) provides a compilation of animal care
and management knowledge that has been gained from recognized species experts, including AZA
Taxon Advisory Groups (TAGs), Species Survival Plan® Programs (SSPs), Studbook Programs,
biologists, veterinarians, nutritionists, reproduction physiologists, behaviorists and researchers. They are
based on the most current science, practices, and technologies used in animal care and management
and are valuable resources that enhance animal welfare by providing information about the basic
requirements needed and best practices known for caring for ex situ lion populations. This ACM is
considered a living document that is updated as new information becomes available and at a minimum of
every 5 years.

Information presented is intended solely for the education and training of zoo and aquarium personnel at
AZA-accredited institutions. Recommendations included in the ACM are not exclusive management
approaches, diets, medical treatments, or procedures, and may require adaptation to meet the specific
needs of individual animals and particular circumstances in each
institution. Statements presented throughout the body of the
manuals do not represent specific AZA accreditation standards of | (1.1.1) The institution must comply with all
care unless specifically identified as such in clearly marked :'e'e"am local, state, and federal wildlife

. . . . . . aws and regulations. It is understood
sidebar boxes. AZA-accredited institutions which care for lion that, in some cases, AZA accreditation
must comply with all relevant local, state, and federal wildlife laws standards are more stringent than
and regulations; AZA accreditation standards that are more | existinglaws and regulations. Inthese
stringent than these laws and regulations must be met (AZA | ©2ses (e AZAstandard mustbe met.
Accreditation Standard 1.1.1).

The ultimate goal of this ACM is to facilitate excellent lion management and care, which will ensure
superior lion welfare at AZA-accredited institutions. Ultimately, success in our lion management and care
will allow AZA-accredited institutions to contribute to lion conservation, and ensure that lion are in our
future for generations to come.

AZA Accreditation Standard

Evolution

The first lions appeared about 600,000 years ago in Europe. They ranged from Europe to eastern Asia.
These cave lions (Panthera leo spelaea) were probably the largest cats to ever live, and were 25% larger
than modern lions. The North American lion (Panthera atrox) was similar to the cave lion and ranged
throughout North America until about 11,500 years ago. Fossil evidence suggests it may have been a
social animal that lived in prides like its modern counterpart. Together, these lions may have been the
widest ranging cat in the world (Sunquist & Sunquist, 2002).
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Description

Lions are the second largest felid. There is some physical
variation between subspecies and geographic regions,
including coat color, size, and mane characteristics.
Lions of southern Africa are generally larger than those of
eastern portion of the range. Coat color is generally
tawny with lighter under parts. The male’s mane varies
from tawny to black and may darken with age. Asian lions
have a fold of skin running along the belly (Haas, 2005).
Cubs are born with dark rosettes that may appear as
stripes when close together. Faded spots may remain on
the belly of some females (Sunquist & Sunquist, 2002).

Tt

Albinism and melanism are rare but white lions have
been found in the Transvaal region of South Africa. The
AZA Lion SSP discourages the breeding or acquisition of
this color phase as all individuals currently found in zoos are severely inbred (AZA, 2011).

Spots may remain into adulthood with some females
K.Cox

Table 4. Physical characteristics (S. Haas et al., 2005)

Characteristic Males Females

Body length 1.7-2.5 m (66-98 in) 1.4-1.75 m (55-96 in)
Height 0.9-1.05 m (34-41in) 1.07 m (42 in) average
Weight 150-225 kg (330-496 Ib) 120-182 kg (264-401 Ib)

The most distinctive feature of the lion is the male’s mane, making lions one of the most sexually
dimorphic members of the order Carnivora. Males begin to grow a mane at about 11 months of age but
the appearance will vary greatly between individuals, in fact it can be used to distinguish individuals in the
wild at some distance.

n-!w‘ - —‘_—

Immature male Adult male
M. Durham M. Wagoner

In general it will grow thicker, longer and darker with age. In addition to providing an impressive and
intimidating appearance, the mane also provides some protection during aggressive interactions with
other animals (Sunquist & Sunquist, 2002). Manes are an indicator of physical condition, communicating
this to both males and females but it also may limit mobility and restrict thermoregulation. In general, the
hotter and more arid the climate, the smaller the mane, which is a reflection of both food availability and
temperature. Not surprisingly, zoo lions have larger manes than their wild counterparts (Patterson et al.,
2006).
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Distribution

Asian lions once ranged throughout India but by the early
1900s its range had been reduced to the Gir Forest in
India. Lions are now extinct from North Africa but still
range from south of the Sahara to the Cape, except for
Congo forest. They range from the desert to mountainous
regions over 13,000 feet (Haas et al., 2005).

Ecology and Behavior

The lion’s habitats include grasslands, dry forest, scrub,
woodlands and desert. Lions are primarily terrestrial but do
occasionally climb trees to rest or escape other animals.
Cubs are good climbers and will play in trees. Lions have
also been known to dig to get to aardvark or warthogs in
burrows. They do not use water as frequently as some
other cats but are adept swimmers (Sunquist & Sunquist,
2002).

Lions will drink water every day if it is available but can go
several days without it if needed. Lions that live in arid
habitats get needed moisture from their food and rest
during the hottest part of the day to regulate body

7

I Range of Panthera leo

Figure 1. Distribution of Panthera leo
(Sunquist and Sunquist, 2002)

temperature and water loss by evaporation. Overall activity patterns are determined by habitat type. They
are primarily nocturnal but will hunt during the day if there is sufficient cover and Serengeti lions follow a
more crepuscular activity pattern. Regardless of patterns, lions are well known as the least active felid,
averaging about 19 hours of rest each day. East African lions spend 1-3 hours each night traveling and
hunting and about an hour feeding. Most only travel 1.6-8 km (1-5 mi) each night but distance traveled
and time spent hunting increases in areas with less abundant prey, with Kalahari and Etosha lions
spending closer to 7 hours hunting and traveling up to 12.8 km (8 mi) each night (Sunquist & Sunquist,

2002).

A female lion stalks prey in the Kalahari, Botswana
H. Colahan
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Lions are stalk and ambush predators so the availability of cover is critical to success. They will also
scavenge carcasses occasionally from leopards, hyenas and cheetahs. Lions have been recorded as
feeding on “almost every imaginable land mammal” and a few aquatic animals too (Sunquist & Sunquist,
2002). Ungulates are the primary prey but they have been known to eat ostrich eggs, crocodiles,
chimpanzees, other lions, and on the Skeleton Coast of Namibia they hunt seals. Lions frequently take
prey much larger than themselves such as giraffe, hippos, and most commonly, buffalo. Lions are highly
adaptable predators, which enables them to take advantage of whatever food source is most available in
the habitat and the season (Sunquist & Sunquist, 2002).

The hunting methods and Killing techniques vary with group size and the size of the prey but usually
involve a throat bite or suffocation by covering the nose. Unlike many other felids, lions do not usually
move their kill, but rather eat it quickly where it falls (Sunquist & Sunquist, 2002). Schaller reported a
pride of lions reducing an entire zebra to bones in 30 minutes. One lion may consume over 31.7 kg (70 Ib)
of meat in just a few hours (Schaller, 1972). Females do most of the hunting but are displaced by males
for feeding.

The social system of lions can be fluid depending on prey availability and other pressures on the pride.
The typical pride structure for African lions is a group of related females and their offspring plus 1-7
males who are unrelated to the females but frequently related to each other. Sub-adult males leave the
pride on their own or are forced out and form coalitions with siblings and sometimes unrelated males of
the same age while they wait for an opportunity to take over a pride of their own when they are sexually
mature. Females may stay in their natal pride their entire lives, as once they are old enough to breed,
new males will have taken over the pride (Sunquist & Sunquist, 2002).

Home range and territory size also varies with prey abundance but males will patrol and defend a territory
from other males. Females will also defend resources such as water holes and den sites from other
females if needed. Both males and females will also mark boundaries by scraping with their hind feet and
spraying urine, although males do this much more frequently than females. Roaring may be another way
for lions to advertise that a territory is occupied, although it is also thought to facilitate group contact.
Lions most frequently roar at dawn, dusk and midnight, coinciding with when they are most active. Lions
also growl, hiss, meow, grunt and puff, which is a friendly social sound that sounds like a “stifled sneeze”
(Sunquist & Sunquist, 2002).

A female lion contact calling to the rest of the pride at dusk, Botswana
H. Colahan
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Chapter 1. Ambient Environment

K. O'Connell
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1.1 Temperature and Humidity

Animal collections within AZA-accredited institutions must be

protected from weather detrimental to their health (AZA _ _

Accreditation Standard 1.5.7). Animals not normally exposed to | (1:57) The animal collection must be
. protected from weather detrimental to

cold weather/water temperatures should be provided heated their health.

enclosures/pool water. Likewise, protection from excessive cold

weather/water temperatures should be provided to those animals

normally living in warmer climates/water temperatures.

AZA Accreditation Standard

Lions can be tolerant of fluctuating temperature extremes, at least during daylight hours. Regardless,
lions kept outside should always have access to shade, especially during warmer months of the year.
When kept indoors for any length of time, lions should also be protected from temperatures above 30 °C
(85 °F). If lions are acclimatized, and provided shelter from the wind, they can tolerate temperatures as
low as -1.1 °C (30 °F) without difficulty, although they should be provided access to an indoor enclosure
or supplemental heat if temperatures fall below 10 °C (50 °F). The relative humidity of indoor exhibits

should range between 30-50%. Aol 3 VS B e
The heat index, humidity and wind chill can 8 TR ,

affect tolerance of temperature variations h ai“" g3 o E iii

by animals, as can the degree to which ST PLL AT k) i h ,'

individual animals are acclimatized; so
animal managers should use good
judgment in deciding to place lions
outdoors in cold climates. Providing
sections of varying shelter, supplemental
heat, and sunlight exposure in an exhibit
can create temperature zones that permit
the animals to select the most comfortable
location during cold weather. Similarly, cold
rocks, perches, and fans can be provided
within the exhibit to increase the animals’

comfort and public visibility during very ’ . -
warm weather (Law, 2003). With sufficient shelter and access to heated areas, lions enjoy the snow
R. Macy

AZA institutions with exhibits which rely on
climate control must have critical life-support systems for the AZA Accreditation Standard
animal collection gnd emergency backup systems avail_able, (10.2.1) Critical life-support systems for
while all mechanical equipment should be included in a the animal collection, including but not
documented preventative maintenance program. Special limited to plumbing, heating, cooling,
equipment should be maintained under a maintenance aeration, and filtration, must be equipped
agreement or records should indicate that staff members are ‘é"r';he%gﬁgg'gg&jﬂ?ggﬂsﬁﬂst e
trained to conduct specified maintenance (AZA Accreditation available. All mechanical equipment

Standard 10.2.1). should be under a preventative
maintenance program as evidenced

. through a record-keeping system. Special
1.2 ng ht equipment should be maintained under a

Careful consideration should be given to the spectral, intensity, maintenance agreement, or a training
and duration of light needs for all animals in the care of AZA- | record should show that staff members
accredited zoos and aquariums. Because of their large size and gg‘zggineeqdufg%zafc'f'ed maintenance of
activity patterns, lions should be maintained in outdoor :

enclosures under conditions of natural light. Regardless of the temperature and level of acclimation,
however, all outdoor enclosures should provide shaded areas for use during hot weather. In the wild,
lions are mostly nocturnal and/or crepuscular and less active during daylight hours. Indoor lighting should
mimic natural lighting cycles.

Skylights provide the best daytime lighting for indoor facilities but fluorescent lighting is an efficient light
source providing broad-spectrum illumination. Fluorescent lighting is acceptable, and is commonly used
as an artificial light source indoors, but full spectrum UV bulbs are recommended for animals that spend
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longer periods of time indoors. When building new facilities or making improvements, indoor areas should
be inspected after dark to ensure that the lighting is sufficient without natural sunlight.

1.3 Water and Air Quality

AZA-accredited institutions must have a regular program of
monitoring water quality for collections of aquatic animals and a
written record must document long-term water quality results and (1.5.9) The institution must have a regular
chemical additions (AZA Accreditation Standard 1.5.9). Egcl’lg'ca“'gnzfgggg:zog'ﬂﬁq:’gaefsr ‘é‘éﬂlﬁy@?ﬁs
Monytonn_g selected water q.uallty _parameters prowd_es and other aquatic animals. A written
confirmation of the correct operation of filtration and disinfection record must be maintained to document
of the water supply available for the collection. Additionally, high long-term water quality results and
quality water enhances animal health programs instituted for | chemicaladditions.

aquatic collections.

AZA Accreditation Standard

The recommended standardized rate of exchange for non-re-circulated air for a pet shop is 1.0 cubic foot
of fresh air/minute/square foot of floor space to keep odors and humidity at a level satisfactory to the
public (American Society of Heating, 1981). A range of 5-15 air changes per hour is sufficient for indoor
areas, and will vary based on the size of the enclosure and the number of animals. The higher end of this
range should control odors effectively but the lower rates may be needed in the winter to conserve heat
(Aquilina, 2007). Glass barriers and separate ventilation systems between exhibit and visitor areas will
also help reduce complaints from odor.

Fresh water should be available at all times and should be checked daily by keepers to make sure water
is clean and that automatic drinkers, if used, are working properly. Water can quickly become stagnant in
warmer temperatures and freeze in colder environments so alternative sources may need to be used
during some times of the year. Chapter 2 provides more information on types of drinkers for lions.

1.4 Sound and Vibration

Consideration should be given to controlling sounds and vibrations that can be heard by animals in the
care of AZA-accredited zoos and aquariums. Consideration should be given to controlling sounds and
vibrations that can be heard by animals. Lions have excellent hearing, and staff should pay special
attention to the pride when there is unusual or excessive noise around the enclosure, as this may cause
stress or aggression.

1.5 Cleaning and Sanitation

Lions do scent mark their territories, but typical spot-cleaning of outdoor enclosures on natural substrate
will not adversely affect this behavior. In general, outdoor natural substrates are preferred; dirt and grass
substrates in outdoor enclosures should be spot-cleaned daily. Hard surface enclosures, both inside and
out, should be cleaned daily, and cleaned with detergent and disinfectant on a regularly scheduled basis.

Natural dirt substrates can become contaminated over time with microorganisms and parasites, thereby
exposing the cats to potentially dangerous concentrations of pathogens. Provisions should be made so
that the contaminated substrate can be removed periodically and replaced with clean materials. Housing
animals that have been properly quarantined and treated helps to reduce the potential contamination load
on the substrate, especially the parasitic load.

Lions should not be given access to wet concrete floors on a regular basis for footpad health. Properly
sloped floors and the addition of fans will help decrease drying time after cleaning. Logs, play objects
such as Boomer Balls®, as well as food containers, should also be cleaned daily and disinfected on a
regular schedule.

Footbaths containing appropriate disinfectants such as quaternary ammonia should be used prior to
entering all felid enclosures and service or quarantine areas, and their use strictly adhered to by all
personnel. Footbaths should be changed out daily, or more frequently if noticeably soiled.

Phenolic compounds should not be used due to adverse reactions in felids. After any chemical
application, surfaces should be rinsed with a high-pressure water stream. Steam cleaning of hard surface
areas is recommended annually, where practical.
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1.6 Pest Management

An active and aggressive pest control program should be established. Rodent control can be
accomplished using snap traps, live traps, etc. All chemicals should be approved by the institutional
veterinarian prior to use. Applications should be performed by a licensed pest control technician
accompanied by staff members to assure the safety of the animals and staff.

An obvious need for pest control exists in any animal holding facility. Wild animals are a source of
diseases for large felids. Rodents, birds, domestic cats or dogs, or other pests with access to the lion or
its enclosure may serve as sources of contamination for microorganisms or parasites.

The ectoparasites of mammals such as fleas, ticks and mites, can be transmitted to lions; additionally,
internal parasites from feral animals can be acquired by lions and cause infection. Feral animals also
serve as potential sources of pathogens such as feline viral diseases, rabies, yersiniosis, leptospirosis,
salmonellosis, toxoplasmosis, feline infectious peritonitis, and others.

Well-maintained perimeter fencing provides an initial deterrent to the larger feral animals. However,
climbing animals, such as feral cats, can easily defeat such barriers; therefore, areas around lion
enclosures should be monitored regularly for feral animal activity. Live trapping provides a method of
removing some feral animals, and is acceptable to the public and humane animal interest groups.
Trapping does not provide a total eradication of pests; therefore, the design of the lion enclosures should
be such that it reduces exposure to feral animals.

Rodents: Rodent pests should be handled through a well-planned, supervised, continuous pest
control program. Safe rodenticides are available for use around lions when they are applied
according to their directions. Care should be taken in choosing compounds that are effective, yet
not highly toxic, especially when considering secondary toxicities from the ingestion of treated
rodents. A number of anticoagulant rodenticides are available that are effective and have little or no
secondary toxicity potential (e.g., warfarin, diphacinone, cholecalciferol, brodifacoum). These are
the backbone of most vermin control programs. When rodent populations become unmanageable
or resistant to anticoagulants, other more toxic compounds, such as zinc phosphide may be
needed, requiring extra care in their application. It should be emphasized that at no time should
lions have primary access to any rodenticide. In addition, the program should be designed to
minimize secondary exposure (i.e., consuming rodents that have fed on poisonous baits).

Insects: Good sanitation aids in reducing insect populations, but all zoological situations experience
insect pests, particularly cockroaches. Insecticide applications can be made around lion enclosures
with chemicals that are safe when applied in a proper manner. There are many chemicals available,
both primary insecticides (e.g., diazinon, piperonyl butoxide, natural and synthetic pyrethrins,
carbamates, chlorpyrifos), and newer growth regulator compounds (e.g., Gencon) that have low
toxicity potential when used correctly. Lion enclosures should be treated by removing the lions,
applying chemicals that have been deemed safe to use in primary enclosures, and then cleaning
the enclosure to avoid exposure to returning lions. The residual chemicals in cracks and crevices
should be minimal if contacted by lions.

All personnel involved with lion husbandry should participate in the planning stage of the pest control
program, and be aware of the location, proper application, and safe handling of the compounds being
used. Safety of the lions is a priority in any program. Inadvertent use or misuse of insecticides (and
herbicides and miscellaneous toxic compounds not intended for use around animals) can lead to
accidental exposure to lions and possibly fatal results.
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Chapter 2. Habitat Design and Containment

A. F. Eagleson
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2.1 Space and Complexity
Careful consideration should be given to exhibit design so that all
areas meet the physical, social, behavioral, and psychological _ _
needs of the species. Animals should be displayed, whenever | (1.5:2) Animals should be displayed,

. . L L . . . . whenever possible, in exhibits replicating
possible, in exhibits replicating their wild habitat and in numbers | .. wild habitat and in numbers sufficient
sufficient to meet their social and behavioral needs (AZA to meet their social and behavioral needs.

Accreditation Standard 1.5.2). Display of single specimens should be
avoided unless biologically correct for the

The best lion exhibits safely replicate the features of the lion’s species involved.
natural habitat. This will encourage natural behaviors, which will
result in healthier animals and provide an educational and inspirational experience for zoo guests. Lions
are territorial animals that patrol and protect a well-defined area from intrusion by other conspecifics. In
the wild, territorial borders are typically marked with scent, and this behavior is also seen in zoos. Lions
are largely terrestrial, and do best when maintained outdoors, at least during warmer weather, in large
spacious enclosures designed to encourage species-appropriate behaviors such as resting, walking,
hunting, stalking, grooming, playing, breeding, etc. (Schaller, 1972).

AZA Accreditation Standard

Enclosures should be planted with grasses and bushes for visual privacy from guests and conspecifics,
trees for shade, and include various substrates, surfaces to mark, deadfall for scratching, and other
aspects in their enclosure that will change their pathways and create complex behavioral opportunities.
This varied topography will help create multi-leveled pathways that may reduce development of
stereotypic behaviors such as pacing.

All enclosures should allow each animal the ability to retreat from conspecifics through the use of visual
barriers, such as rock outcroppings, hills, and foliage, without limiting an animal’'s access to food, water,
heat, or shade. Sufficient numbers of holding spaces should be available to separate cats individually
when the need arises, and these should be interconnected to allow maximum flexibility. Similarly, it
should be possible to house incompatible groups of lions separately at least on a short-term basis.
Situations where this may be necessary include during parturition, for introductions, at sexual maturity of
cubs, for contraceptive purposes, etc. Institutions that plan to breed lions should ensure they have
adequate space to house cubs for 2 years. In most cases, cubs can be maintained with the group but social issues
or hand-rearing may require managing separate groups during this time.

Both exhibit and holding spaces
should be designed with a means
of egress to avoid animals being
trapped in corners. Holding cages
and exhibits with at least two doors
will help prevent trapping and/or
one animal excluding another from
access. Hallways often work fine
but they do provide another small
area where animals may become
trapped or simply choose not to
leave. Designs with the most

— — flexibility and the shortest travel
Large rocks can provide shelter as well as resting areas  routes are generally most
B.VanEllen  gyccessful.

All enclosures should have shift facilities to permit safe cleaning, enclosure repair, or other separations.
The off-exhibit enclosures are essential to proper management and health care of the animals, and
include additional working, holding, and quarantine areas. All animals should be able to be easily
transferred from one indoor enclosure to the next. Each indoor transfer area should have
transfer/guillotine doors operated from the keeper area. If animals are going to be locked in for a
prolonged period of time, such as overnight, larger holding areas are highly recommended.

Space
Outdoor Enclosures: The outdoor space needs will vary depending on the size and demographics of the
pride. According to the 2010 AZA Lion SSP Space Survey, the majority of exhibits are over 929 sq m
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(10,000 sq ft), which should be considered the minimum size for new exhibits. Exhibits for institutions that
plan to breed and/or hold more than three animals should be larger, and ideally have the ability to divide
that outdoor space into two exhibits to manage future social issues. Alternatively, an outdoor off-exhibit
holding yard also provides space for managing multiple groups of animals.

Indoor Holding/Shift Areas: Indoor space is dependent on group size, but also on climate and
management plans. In warmer climates where animals can go outside most days, less indoor space is
needed. However, it should still provide enough space for animals to be separated and kept inside for
short periods of time when weather, construction, or health issues require indoor confinement. If animals
are to be locked in overnight, they will be spending the majority of their time indoors, so the space should
reflect this.

Ideally, indoor holding stalls should be at least 3.6m L x 3.6m W x 2.4m H (12ft L x 12ft W x 8ft H). There
should be a minimum of four stalls to accommodate the most common group size of 1.2 animals (46.5—
55.7 m? [500-600 ft°]) but institutions that plan to breed and/or house larger groups should have more
stalls, ideally one more stall than the number of animals to allow shifting, although a shift hallway can
alleviate this issue.

Indoor Enclosures: In regions with colder climates and/or those institutions that have indoor exhibits,
where animals may spend most of the time during inclement weather, indoor space should provide
natural light and fresh air via operable windows or skylights. Again, the size of the enclosure will vary with
group size and demographics but 185.8 sg m (2000 sq ft) should be the minimum for a group of 1.2 lions,
with more space for larger groups. If animals are given access to the holding stalls mentioned above, this
could be included in the total indoor square footage listed above.

The same careful consideration regarding exhibit size and
complexity and its relationship to the animal’s overall well-being _ N
must be given to the design and size all enclosures, including | (10-3:3) Allanimal enclosures (exhibits,

. L . . holding areas, hospital, and
those used in exhibits, holding areas, hospital, and | . aninefisolation) must be of a size

AZA Accreditation Standard

guarantine/isolation (AZA Accreditation Standard 10.3.3). and complexity sufficient to provide for
. the animal’s physical, social, and
Complexity psychological well-being; and exhibit

Outdoor Enclosures: Large outdoor enclosures with additional enclosures must include provisions for the
outdoor holding options are ideal in cases of incompatibility or if | behavioral enrichment of the animals.
offspring are expected from multiple numbers of females.
Elevated resting areas such as boulders or pallets will be well
utilized, and will enhance visibility for the public. Plant toxicity
should be ascertained prior to planting an enclosure with
landscaping materials.

This may include allowing the lions to have access to an
outdoor enclosure overnight. Outdoor enclosures are typically
larger than indoor ones yet cats that are shifted inside at
night spend most of their time in the smaller area. More
space and choices about where to spend their time may help
prevent social and behavioral problems. According to the
2010 AZA Lion SSP Husbandry Survey, half of the
institutions responding allow lions to have access to outdoor
enclosures overnight. Reasons for locking animals in at night
include escape concerns, weather concerns, lack of staff on
grounds at night, and security of the entire facility and/or
park. Each institution should determine if they have the
appropriate safety and security measures in place when
determining if lions will be left outside overnight.

All outdoor exhibits should have a large entryway suitable for ’!% .

brlnglng In .heavy. equipment for Iandscaplng_, Many lions are adept at tree climbing
adding/exchanging furniture, etc. All areas of the exhibit R. Macy

should be visible to staff from outside the enclosure to ensure
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proper monitoring of animals. Permanent lighting is also useful for monitoring animals at night if needed.
Areas that are difficult to access visually can be monitored via remote cameras.

Indoor Holding/Shifting Areas: These areas should also include arboreal resting platforms (one per
animal) as mentioned above. The addition of a smaller room without benches (or benches that are easily
removed) is a useful space for weighing animals, training, darting, and for animals that require a confined
space due to injury or other treatment. A smaller, outdoor enclosure (either on or off-exhibit) is useful in
the management of cubs, geriatrics, and other animals that may not be able to utilize a large exhibit due
to physical limitations.

Indoor Enclosures: If housed indoors during part
of the year, access should be given to the
outside during warm parts of the day. Animals
that spend longer periods of time indoors will
need additional and more complex space. Indoor
=222 e space should be designed to maximize the
. —_ welfare of the animals, enhance their behavioral

il repertoire, and accommodate individual
— differences in the cats, incompatibility issues,

offspring, and introductions.

1M1
f
1

While lions are not as arboreal as some felids, a
vertical height of 3-3.6 m (10-12 ft) will allow the
placement of resting platforms and better use of
the limited space. Multiple resting spaces at
various elevations should be included with at
least one resting location per individual. All lions
should have access to an elevated platform in
their sleeping quarters.

T. Webb

Off Exhibit Holding/Shifting Areas: All enclosures should have shift facilities to permit safe cleaning,
enclosure repair, or other separations. The off-exhibit enclosures are essential to proper management
and health care of the animals, and may include
additional working, holding, and quarantine
areas. All animals should be able to be easily
transferred from one indoor enclosure to the
next. Each indoor transfer area should have
transfer/guillotine doors operated from the
keeper safety area.

A smaller, outdoor enclosure (either on or off-
exhibit) is useful in the management of cubs,
geriatrics, and other animals that may not be
able to utilize a large exhibit due to physical
limitations.

Birthing Dens: Isolated areas that have low-light
capabilities and reduced human foot-traffic |&
activity should be available for institutional E. Ray
breeding programs. Keeper viewing areas/slots,

closed circuit television monitors, and/or one-way glass are strongly suggested to aid in the management
and observation of the animals. See Chapter 7.4 for additional information.

Restraint and Transfer: It is recommended that squeeze/restraint chutes be incorporated into the design
of the facility, in order to provide an alternative method of handling for procedures normally necessitating
anesthesia. A properly designed restraint cage allows simple close examination, collection of biological
samples (e.g., blood, urine, or culture), or drug injection (e.g., antibiotics, vaccinations, anthelmintics,
anesthetic drugs). The use of such a cage is less stressful compared to the remote delivery methods
such as darts or pole syringes, especially when large volumes are required (see Chapter 6.6 for more

Association of Zoos and Aquariums 20



information). Animals should be acclimated to
these devices prior to when they are needed
for actual procedures. One way this can be
accomplished is by placing the squeeze in a
location that the animals have to pass through
regularly for shifting.

Scales: An accurate scale should be included
in the off-exhibit area to allow routine body
weights in order to monitor the health and
nutritional status of the animal. Scales may be
built in to a holding cage or restraint, or a load
bar or platform scale provides portability for
use in multiple areas.

Furnishings

Logs and stumps for scent marking and
sharpening claws are also recommended for
night holding enclosures. All enclosures should
have varied topography to add complexity to
the animals’ environment. Hills, trees, shrubs, branches, rocks and stumps are good pieces of enclosure
furniture for lions, and can be used for shade as well as for territorial marking. Large wooden objects
should also be available for scratching. If possible, these objects should be moveable in order to change
pathways daily, weekly or at least periodically, as a way to provide environmental variability.

Transfer chute with squeeze & scale.
M. Wagoner

While most enclosure furniture is large and not easily moved, large branches can be placed in the exhibit
and later moved regularly to initiate exploration. An active enrichment program will aid in the welfare of
lions, and can supplement efforts to move or change the environment periodically. Enrichment items can
be hidden in the exhibit to further stimulate interest, exploration, marking, and feeding behaviors. See
Chapter 8.2 for more information about enrichment. Exhibits should be designed to provide complete
access to machinery to allow large items of exhibit furniture to be moved, or to allow the additional (or
removal) of substrates and other exhibit

Resting and Sleeping: Under normal circumstances, lions do not require bedding materials, but should be
provided with one sleeping ledge or wood platform per animal. Bedding may be added as enrichment and
older animals may benefit from softer sleeping surfaces. Each lion should have its own resting/nest box or
enclosure for sleeping, or enclosure servicing. Elevated platforms will be used by lions, and should be
offered whenever possible. Platforms should be made of materials that are easily cleaned, fast drying,
and easily replaced when damaged or worn.

Visual and Auditory Barriers: Ideally, exhibits should be viewable by the public on no more than two sides
so that animals may be able to hide from each other and the public. There should be visual barriers for
the animal to feel hidden from the public. Care should be taken to note behavioral changes and minimize
all conditions causing the animals to display signs of stress. Loud or repetitive noises, unusual activity,
and unknown personnel in off-exhibit or night house areas may act as potential triggers for aggression
(Law, 2003). While stability of routine is important, lions will also benefit from exposure to unusual stimuli
in a short duration in a controlled environment. Medical procedures, severe weather, construction, etc. will
inevitable intrude, so previous exposure may help develop better-adapted lions that are not as easily
stressed.

Doors

Shift and night cages should be designed to prevent accidental contact that would allow a lion to reach
into the cage of an adjacent, incompatible cat, resulting in injury. Shift doors should be designed to
prevent tail injury during transfer procedures. Optional “howdy” doors between individual holding units are
beneficial during introductions.

Doors may move horizontally (sliders) or vertically (guillotines) and design is often driven by the space
available. Sliders may become obstructed by debris in the track, although this can be mitigated by a door
that hangs from a track rather than setting on one. Heavy guillotine doors are difficult for staff to operate
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and also pose a risk of animal injury if they fall or are dropped. Doors operated by cable and pulley
systems should be inspected regularly for wear, as a door with a broken cable may move freely. Pins that
go through the door and frame provide an additional safety backup while staff are in the enclosure.

Doors may be electric, hydraulic, or manually operated. Well-designed manual doors are the most cost
effective choice and do not require as much specialized maintenance. Electric and manual doors should
have a manual or battery backup for use in power outages. Regardless of design, door controls should be
in a location that allows the keeper to have good visibility of the door and the animals passing through it.

Floors

Surfaces within indoor animal areas should provide good traction, especially when wet, but not be so
abrasive as to cause footpad trauma during normal movement or pacing. Concrete floors are
recommended for easy cleaning and disinfecting. If the surface is too hard, trauma to bony prominences
in normal resting or sleeping positions can result. Rubberized flooring, although soft, may be damaged by
the animals, resulting in potential gastrointestinal foreign bodies. It can also be difficult to clean properly.

Natural substrates such as grass and dirt are recommended for outdoor enclosures. Substrates such as
sand, wood chips, and mulch can also be utilized. The use of hard, artificial substrates (e.g., cement)
should be minimized in outdoor enclosures, as these have been associated with footpad injuries and
early symptoms of arthritis (Law, 2003).

Food and Water Delivery

Watering devices that are built into the exhibit/enclosure are appropriate for lions. This may include
simple cement bowls or commercially available waterers such as those made by Nelson or Lix-it. While all
of these have been used successfully with lions, there is risk of the waterer being damaged by a
determined lion, which could also cause injury.

Small and large pools can also be used as water sources but unless their cleanliness can be assured, an
additional smaller, easy to clean water source is needed. Whatever the device, it should be designed to
be easily emptied and cleaned. Many felids will urinate and defecate in water bowls, so frequent cleaning
will be necessary.

Food chutes may be utilized to deliver meat to lions safely. Well-designed chutes enable keepers to
deliver meat quickly and safely and may require a cover when not in use to keep lions from reaching out
or visitors from dropping items into them. If the chute is too large, it may block visibility so location should
be carefully considered.

7]

Food chute, animal side. Food chute, keeper side.
M Waaoner M. Waaoner
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2.2 Safety and Containment

Animals housed in free-ranging environments should be carefully
selected, monitored and treated humanely so that the safety of
these animals and persons viewing them is ensured (AZA (11.3.3) Special attention must be given

AZA Accreditation Standard

Accreditation Standard 11'3_3)_ to free-ranging animals so that no undue
threat is posed to the animal collection,
Staff Training and Safety free-ranging animals, or the visiting

Lions can easily cause injury or death to other animals and | Public. Animals maintained where they
h Even vouna animals are capable of iniuring animal will be in contact with the visiting public
umans. Even young p _Injuring must be carefully selected, monitored,
caretakers, and staff should not enter cages of juvenile or adult and treated humanely at all times.

individuals no matter how tame they were as cubs.

All staff working with lions should receive thorough training from managers and coworkers. It is important
that lion keepers understand the natural history as well as the individual background of the cats with
which they work. Operation of doors and other exhibit features should be thoroughly covered, as well as
all safety guidelines and emergency procedures. A good lion keeper will be safety conscious, attentive to
protocols, and be able to make good decisions in an emergency.

Ensuring that doors, gates, and barriers are secure is critical, as is checking of locks to ensure animals
cannot escape. Checks of the exhibit perimeter for cage integrity or damage from fallen debris or storms
should occur at least daily to prevent the potential for escape. Performing an accurate count of animals
should occur before entering any lion enclosure. A system of keeper labels on entrances and shift doors
can help ensure that staff does not enter animal enclosures while animals are present, although such
systems should not replace checking the location of the animals before entering and the status of locks
before shifting animals. Staff should still double check animal and staff locations before shifting animals,
and never depend solely on signs or lock-out tags or other mechanical safety measures. It is also
important when feeding or interacting with lions for keepers to be cognizant of their surroundings, to avoid
falling or leaning against caging, or placing fingers or other extremities into the enclosure.

Establishing a culture of safety consciousness in the area and throughout the institution is critical to
maintaining a safe environment for staff, guests, and animals. Safety concerns should be taken seriously
at all levels of the organization and violations of safety protocols should be considered serious disciplinary
issues. Double-checking locks and maintaining open communication is critical. Staff should recognize in
themselves and well as in their coworkers when personal issues such as illness, fatigue, or stress may
cause a distraction and remove themselves from potentially dangerous parts of the routine.

Simple safety guidelines for working with lions:
1. Count the cats
2. Assume nothing
3. Trustno one

These guidelines emphasize the importance of double checking and confirming before proceeding.
Keepers should never assume that an area is as they left it, even if they are certain that no one else has
entered the area. Finally, keepers should always check that status of locks and doors and location of cats
themselves, and never rely on verbal confirmation from another person. Each person that enters the area
or opens a shift door is responsible for their personal safety and the consequences of their actions.

Some institutions have instituted a two-person rule in large cat areas, requiring that a second person be
present for shifting, feeding, and other potentially dangerous activities. This procedure provides a backup
to check locks and hopefully catch a mistake before it becomes a problem. In the event of an injury or
escape, this second person is also available to call for help. There are potential drawbacks to this
procedure as well, the most obvious being the burden on a small staff. A second person can also be a
distraction if both people are engaged in conversation and do not have their full focus on the task at hand.
In an effort to be more efficient, two keepers in a large building may split up to complete their work,
thereby negating the benefit of having the second person present. This can also create another potential
hazard if the two keepers do not communicate carefully about their locations when cats are being moved
around. However, if there are clear procedures for communication and shifting procedures, multiple
keepers can work in the building safely. Examples include designating only person to shift on a given day
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or assigning certain areas to individuals and not allowing any other individuals shift those animals. A
procedure for verbal confirmation of shifting plans and confirming the location of all staff and volunteers
before shifting is also good practice. Individual institutions should evaluate their staff and facility and
consider all of these factors when deciding whether to implement this procedure.

All large cat keepers should carry a radio at all times and ideally the holding facility will also be equipped
with a phone. The decision to allow staff to carry cell phones with them should be considered carefully.
Cell phones can provide a keeper with another critical means of communication if the radio fails.
However, the phone can also be a distraction, particularly if the keeper is receiving text messages or calls
while working. Even if they are ignored, it still causes a distraction that can dangerously interrupt a train of
thought during shifting, feeding, or training. Turning off all ring and vibration notifications is a potential
solution to this problem.

Many institutions also provide pepper spray (marketed as a bear deterrent) for large cat keepers, which
has been proven to be effective in deterring large cats. Pepper spray should only be used in an
emergency situation when a keeper finds him/herself in the same space and close proximity to a large
cat. It may provide the keeper a few moments to escape the immediate area and will have no long-term
effect on the cat. Staff should be carefully trained in how to use the spray and informed of the potential
risks to other people and animals if it is accidentally discharged.

If non-animal staff (i.e., maintenance, horticulture, volunteers, etc.) are working in lion areas, staff should
provide close supervision and clear instructions about safety procedures. This includes careful tracking of
the number of people entering and leaving the area and strict instructions as to where they are allowed to
go and what they are allowed to do. Non-zoo staff (contractors, guests, etc.) should be escorted at all
times and provided careful instruction before entering the area. Depending upon the facility design, lines
may be painted on the floor to indicate safe distance from cages.

Acceptable forms of Human/Lion Interaction

Successful husbandry and reproduction depends on stable, long-term relationships between large cats
and their keepers. Most animals quickly adapt to daily routines, shifting readily as well as accepting
training to allow routine and non-routine veterinary tasks. They
also quickly recognize familiar keepers by their voice,
movement, and other behaviors. Operant conditioning and
protected contact training, particularly if done by the consistent
individuals, will greatly assist veterinary examinations and
procedures (see Chapter 8 for more information on training).

Feeding diet and treats through bars, wire, or other containment
surfaces also allows for animal/staff reinforcement even as it
provides an opportunity for medication. Caution should be used
when hand-feeding large cats to ensure that the keeper is not
bitten. One option is the use of a meat stick to deliver food,
which allows the keeper to keep a safe distance from the mesh
and the animal’'s mouth. Meat sticks may be custom-made or
store bought items may be used. Staff should carefully inspect
the item to make sure it does not have splinters or sharp points
that may injure the animal. Another option is a food chute built
into the front of the holding area, which allows meat to be
dropped in and delivered safely to the animal (see Chapter 2.1
for more information). Items such as back scratchers and
- s brushes may be used with some cats to provide tactile
Feeding a lion us,ng ameatstick Stimulation safely. Lions are very strong and quick, so keepers

H. Colahan that scratch or touch a cat directly through the mesh are at risk
of being bitten, scratched, or having their fingers smashed. Institutional protocols should address policies
for the feeding and tactile contact with lions.

Free contact with adult lions is very dangerous, and is not recommended under any circumstances.
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Animal exhibits and holding areas in all AZA-accredited institutions must be secured to prevent
unintentional animal egress (AZA Accreditation Standard 11.3.1). Exhibit design must be considered

carefully to ensure that all areas are secure and particular
attention must be given to shift doors, gates, keeper access
doors, locking mechanisms and exhibit barrier dimensions and

construction.

Containment

AZA Accreditation Standard

(11.3.1) All animal exhibits and holding
areas must be secured to prevent
unintentional animal egress.

Exhibits and off-exhibit holding areas should be designed to provide the highest level of security for this
species. Great care should be taken in placement of landscaping and exhibit furniture to avoid the
possibility of use by cats to reach areas in which public, animals, or staff may be injured. Consideration
should include prevention of a stepping stone effect by animals jumping from one landscaping element to
another in order to reach a location otherwise out of reach. No matter what containment material is used,
the composition of the material and the external coatings applied must be non-toxic, non-irritating, and

non-traumatic.

Moats: Dry or water moat enclosures that
are 7.6 m (25 ft) wide have successfully
contained lions. Lions do not swim as
frequently as some cats but are capable
and even the most reluctant will enter the
water if sufficiently motivated. Dry moats
should be monitored for erosion, debris
dropped from outside the exhibit and
vegetation should be maintained to allow
daily visual inspection of the containment
barriers. Lions are adept climbers and
young animals in particular will use trees
and rock barriers to get a better vantage
point.

Sharp drop offs and water moats can also
pose a hazard to young cubs and during
introductions and should have a transfer
system or ramp to get animals out if
needed. Hotwire may be used to deter
access but should not be depended on
for primary containment.

Chain link fence barrier with 90 degree turnback
M. Jeffries

T. Webb

Walls/Fences: The jumping ability of lions should
not be underestimated, and vertical jump walls
(dry moats or exterior walls) in enclosures
lacking a top should be tall enough to prevent
jumping or climbing out. Current practice for new
exhibits in AZA institutions has been a minimum
4.5 m (15 ft) height with a turnback/overhang.
However, the type of barrier must be considered
when determining necessary height. Themed
rock walls may be easier for animals to climb if
not designed with sufficient negative relief, and
chain link fences may be easily climbed by agile
animals. Hotwire is not an adequate form of
primary containment and should not be used to
compensate for inadequate primary barriers,
although it is sometimes used as a supplemental
deterrent to climbing.

Zoos with outdoor enclosures using wire fence
perimeters should consider the nature of the
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soils. Wild lions have been observed digging up aardvarks and zoo lions will dig up sprinklers or other
objects if properly motivated. If soft soils are present, chain link fencing that makes contact with a natural
substrate should be to a depth of 91.4 cm (36 in.) along that perimeter or with a 91.4 cm (36 in.) apron at
the bottom extending into the exhibit as a dig barrier, in order to prevent digging or bending of the fencing
at the bottom from pushing. It can also be attached to a concrete footing. Fencing on hard surfaces with
horizontally supported fencing or metal panels are adequate without burial.

Fence or mesh material should be no less than 8-gauge composition for hard mesh or chain link and 1/8”
or 3/16” being the most common size for flexible woven mesh. Good results have been achieved with
5x5, 5x10, 7.6x7.6, and 10x10 cm (2x2, 2x4, 3x3, and 4x4-inch) welded mesh and custom woven
meshes. However, a mesh measuring no more than 7.6x7.6 cm (3x3 in.) is recommended in keeper work
areas to prevent injury from a cat reaching out. Lightweight mesh is not appropriate for lions. Also, when
using a flexible mesh, the potential increases for damage to teeth, or the mesh itself, because lions often
bite or pull it, and may get claws caught in it.

Secondary Containment: Exhibits and service areas should also have a secondary door system to
maximize safety through keeper error. Cameras or convex mirrors can be used in areas where keeper
cannot see down a hallway without entering the enclosure. Small, secure windows in exterior doors can
also provide a safe way to view an area without entering.

Exhibits in which the visiting public may have contact with animals must have a guardrail/barrier that
separates the two (AZA Accreditation Standard 11.3.6).

Guest Barriers: Secondary guardrails should be utilized wherever
the potential exists for guests contact with primary containment
fencing or mesh materials. Designers should consult state or
local regulations and guidelines for public barriers to exhibit
contact. The public should be protected from unauthorized
contact with lions. Public viewing points composed of tempered
glass are commonly used in conjunction with interpretive
graphics, and these do not require the use of secondary guardrails. Moated exhibits do not necessarily
require guardrails, but they do tend to discourage the public from climbing onto or placing children on the
containment wall. A height of no less than 1.2 m (4 ft) on the public side is recommended, and the vertical
surface should lack footholds that would allow guests, particularly children to climb. Fences with
decorative vertical poles or thin horizontal top rails will discourage guests from sitting children on them.
Ensuring that children can view the exhibit while standing on the ground will help reduce the temptation to
climb walls and fences.

AZA Accreditation Standard

(11.3.6) Guardrails/barriers must be
constructed in all areas where the visiting
public could have contact with other than
handleable animals.

Doors: Animal access to the exhibit should be by remotely operated shift doors; sliding or guillotine types
are preferred with a secure and easily checked locking mechanism reinforced with padlocks. Signage on
the door or near the exhibit that alerts keepers as to whether there are animals in the exhibit, if it is being
serviced, etc., can be used as an additional safety mechanism,
although it does not replace visually confirming the location of
animals before entering or opening doors. Door handles and
controls should also be clearly labeled or color-coded as to which

AZA Accreditation Standard

(11.2.3) All emergency procedures must
be written and provided to staff and,
where appropriate, to volunteers.

door they operate and the open and closed positions. All doors to
lion exhibits should have secondary containment to serve as a
safety measure against escape. See Chapter 2.1 for more
information on door design and safety mechanisms.

Emergency Protocols and Procedures

All emergency safety procedures must be clearly written,
provided to appropriate staff and volunteers, and readily available
for reference in the event of an actual emergency (AZA
Accreditation Standard 11.2.3).

Staff training for emergencies must be undertaken and records of
such training maintained. Security personnel must be trained to
handle all emergencies in full accordance with the policies and
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Appropriate emergency procedures must
be readily available for reference in the
event of an actual emergency. These
procedures should deal with four basic
types of emergencies: fire,
weather/environment; injury to staff or a
visitor: animal escane.

AZA Accreditation Standard

(11.2.4) The institution must have a
communication system that can be
quickly accessed in case of an
emergency.
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procedures of the institution and in some cases, may be in charge of the respective emergency (AZA

Accreditation Standard 11.6.2).

Emergency drills should be conducted at least once annually for
each basic type of emergency to ensure all staff is aware of
emergency procedures and to identify potential problematic areas
that may require adjustment. These drills should be recorded and
evaluated to ensure that procedures are being followed, that staff
training is effective and that what is learned is used to correct
and/or improve the emergency procedures. Records of these
drills should be maintained and improvements in the procedures
duly noted whenever such are identified. AZA-accredited

institutions must have a communication system that can be
quickly accessed in case of an emergency (AZA Accreditation
Standard 11.2.4).

AZA-accredited institutions must also ensure that written
protocols define how and when local police or other emergency
agencies are contacted and specify response times to
emergencies (AZA Accreditation Standard 11.2.5)

AZA-accredited institutions which care for potentially dangerous
animals must have appropriate safety procedures in place to
prevent attacks and injuries by these animals (AZA Accreditation
Standard 11.5.3).

Animal attack emergency response procedures must be defined
and personnel must be trained for these protocols (AZA
Accreditation Standard 11.5.3).

Animal attack emergency drills should be conducted at least once
annually to ensure that the institution’s staff know their duties and
responsibilities and know how to handle emergencies properly
when they occur. All drills need to be recorded and evaluated to
ensure that procedures are being followed, that staff training is
effective, and that what is learned is used to correct and/or
improve the emergency procedures. Records of these drills must
be maintained and improvements in the procedures duly noted

whenever such are identified (AZA Accreditation Standard 11.5.3).

AZA Accreditation Standard

(11.6.2) Security personnel, whether staff
of the institution, or a provided and/or
contracted service, must be trained to
handle all emergencies in full accordance
with the policies and procedures of the
institution. In some cases, it is recognized
that Security personnel may be in charge
of the respective emergency (i.e.,
shooting teams).

AZA Accreditation Standard

(11.2.5) A written protocol should be
developed involving local police or other
emergency agencies and include
response times to emergencies.

AZA Accreditation Standard

(11.5.3) Institutions maintaining
potentially dangerous animals (sharks,
whales, tigers, bears, etc.) must have
appropriate safety procedures in place to
prevent attacks and injuries by these
animals. Appropriate response
procedures must also be in place to deal
with an attack resulting in an injury. These
procedures must be practiced routinely
per the emergency drill requirements
contained in these standards. Whenever
injuries result from these incidents, a
written account outlining the cause of the
incident, how the injury was handled, and
a description of any resulting changes to
either the safety procedures or the
physical facility must be prepared and
maintained for five years from the date of
the incident.

If an animal attack occurs and injuries result from the incident, a written account outlining the cause of the
incident, how the injury was handled, and a description of any resulting changes to either the safety
procedures or the physical facility must be prepared and maintained for five years from the date of the
incident (AZA Accreditation Standard 11.5.3).
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Lion (Panthera leo) Care Manual
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Chapter 3. Transport

D. Bredahl
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3.1 Preparations

Animal transportation must be conducted in a manner that
adheres to all laws, is safe, and minimizes risk to the animal(s),
employees, and general public (AZA Accreditation Standard : :

. . . conducted in a manner that is safe, well-
1.5.11). Safe animal transport requires the use of appropriate | ...cq and coordinated, and minimizes

conveyance and equipment that is in good working order. risk to the animal(s), employees, and

. e . . general public. All applicable local, state,
Documentation: Health certificates, transaction paperwork, air- | 2.4 federal laws must be adhered to.

bills, and all other relevant documents should be shipped along

AZA Accreditation Standard

(1.5.11) Animal transportation must be

with animals and attached to the crate. A document outlining details of the sending institution’s husbandry
procedures, diet, and behavior notes is an important component of this paperwork. The Animal Data
Transfer Sheet (ADT), a form printed by the American Association of Zoo Keepers, is a convenient
method. A copy of this form can be found in Appendix G.

The International Air Transport Association (IATA) publishes animal transportation guidelines annually,
which are available for a fee. Airlines in the United States utilize these guidelines to determine the
suitability of any animal crate for use in transport.

Pre-shipment Preparations: Training a lion to enter a shipment crate in advance of actual transport is
highly recommended, and can be accomplished using standard training techniques (see Chapter 8 for
additional information on training). Crate training helps to eliminate the need for general anesthesia and
its accompanying psychological and physiological stress. For information on pre-shipment medical
evaluations that are recommended, see Chapter 6.3.

Transport Container: Care must be taken that transport crates have no spaces that allow lions to reach
out with their claws. Padlocks are necessary on every door, and the keys included with the shipment
paperwork that is attached to the crate.

Crates for large felids should be heavy,
durable containers made of hardwood, ’,mg'm
metal, welded mesh, and/or iron bars.

The frame should be made from metal  Ventiaton openings

Ventilation openings

bolted or screwed together and must top andbrtom m:?mmg.
include a spacer bar 2.5 cm (1 in.) deep

along the side for air circulation. The f:”,'_fn"";ﬂ_,’?,:';"
interior must be metal lined. m’m‘:zmm 7.5cm (3in)
Ventilation openings should be placed _ e Jood o

at heights that will provide ventilation at A outside filer t one end
all levels, particularly when the animal =™

. . . . . Narrow slatted floor for
is lying down. Exterior mesh ventilation urine to pass through
openings, with a minimum diameter of . /

2.p5 cmg (1 in.), should be open on all swmmmmmm% _ — broco

sides, entry door, and roof. The crate NN roppnga ey
design should include an access area e Example of a large cat crate
for use by a pole syringe. Many IATA

functional lion crates have the ability to

be opened from either end. One end, typically the one closest to the lion’s head, can be equipped with
narrow spaced bars of a 2.5 cm (1 in.) space between them to visualize and feed the animal if necessary.
This can then be covered for transport by a wooden door with appropriate ventilation holes. This end can
also be equipped with a tray to hold water that can be accessed from outside. The most common doors
for transport containers are those that slide vertically in a track (guillotine type) and are secured with
screws into the crate and then padlocked as an additional measure. Additionally, handles should be
positioned around the crate in case manual unloading is necessary. Spacer bars on the bottom will aid in
unloading with machinery.

The height of the container should allow the animal to stand erect with its head extended; the length of
the container should permit the animal to lie in the prone position. There should be at least 10 cm (4 in.)
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of clearance around the animal when standing in a normal position. It is not essential that the lion be able
to turn around.

3.2 Protocols
Due to their large size and aggressive nature, lions should be shipped individually regardless of age.

Provision of Food and Water: Food intake should be reduced 2—3 days prior to shipment. A light feeding
may be given prior to shipment. Lions do not normally require feeding during transport, or the 24 hours
following the time of dispatch. If animals are fed during transport, they should be fed in small quantities to
ensure consumption or in a container that can be safely removed so that food does not spoil if uneaten.

If feeding or watering is warranted due to delay, lions may be fed 0.45 kg (1 Ib) of meat per 9.9 kg (22 Ib)
of body weight. Water containers should be positioned at the front of the crate and fixed off the floor to
prevent soiling. Safe outside access should be provided for filling in case of a delay. Ideally, some of the
lion’s diet should be shipped with the cat in a cooler (if a different brand from the receiving institution) to
ease any transition to a new diet.

Provision of Bedding or Substrate: Straw, woodwool, or other absorbent material should be included in
the container for comfort and absorption of excreta, but care should be taken if international shipments
are involved to ensure that plant material is acceptable to receiving countries. Shredded paper or cat litter
products are another alternative.

Mechanism(s) for Separating Animal from Urine and Feces: The floor should either be constructed in a
narrow slatted form over a liquid proof tray in such a manner that all feces fall onto the tray, or it should
be leak-proof and covered by sufficient absorbent material to prevent any excreta from escaping.

Appropriate Temperature Range: General temperatures by airlines for live animals (7.2—-29.4 °C, [45-85
°F]) are adequate for lions. Animals being transported in unheated vehicles should not be exposed to
temperatures below 4.4 °C (40 °F) unless protected from the wind, and previously acclimated to such
temperatures. Environmental temperature is an important consideration in the loading process and during
actual transport. Animals may experience sudden dangerous increases in body temperature, especially if
anesthesia or sedation has been utilized.

The Animal Welfare Act specifies that a temperature range of 7.2-23.9 °C (45-75 °F) is normally
acceptable for transport. A temperature range between 23.9-29.5 °C (75-85 °F) is only acceptable for a
time period less than 4 hours. Animals being moved between the animal holding areas in cargo terminals
and planes on the ramp may be subjected to temperatures exceeding 29.5 °C (85 °F) or below 7.2 °C (45
°F) for no more than 45 minutes.

Light Levels and Noise: Lions should be kept in darkened containers to minimize stimulus from their
surroundings. Ventilation openings should be covered with burlap or shade cloth to provide the animal
with privacy, but with consideration for airflow circulation. Crate doors should be secure to prevent
rattling. Lions tend to become aggressive under stress from outside noises and activity. When shipping
via air, animals may be placed in temperature controlled, quiet rooms at the airport, if available. During
transport, containers should be located away from people, loud equipment, and other sources of potential
stressors.

Staff Access to Animal: Due to the aggressive nature of lions, animals should not be released from their
transport containers in transit under any circumstances. Under normal circumstances, lions may be
shipped by air without specialized staff accompanying the animal(s). If transported by truck, animals
should be visually checked by the driver when making routine stops.

Maximum Duration of Transport: Lions can be transported in their shipping crate for multiple days if food
and water are offered daily but transports should be carefully planned to ensure that the fastest route is
taken, with the fewest number of stops and transfers. It can be helpful to contact zoos along the route,
prior to transport, in case assistance is needed along the way.

Due to the decreasing size of many commercial airplanes, air transportation of adult large felids is
becoming increasing difficult unless transport only involves very large cities; increasingly specialized truck
or van transportation is often the only means of transferring large felids.
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Release: Lions should be released as quickly and safely as possible upon reaching the transport
destination. Unloading may be made easier with the use of equipment such as a skidsteer, provided the
crate is properly secured and will not topple over or fall off. Before releasing the animal into an enclosure,
the crate should be secured to the cage by means of chain, canvas strapping, etc. This is to prevent the
crate from being pushed away from the cage as the animal is released, creating a potential escape gap.
After the door to the release cage is closed and secured, the crate can be removed. Despite being
confined to the crate for some time, animals may be reluctant to come out into a strange environment at
first. A quiet calm atmosphere with minimal number of staff will help.
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Chapter 4. Social Environment

Jim Schultz
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Chapter 5. Nutrition
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