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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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Introduction 

 

Preamble 
 

AZA accreditation standards, relevant to the topics discussed in this manual, are highlighted in boxes such 
as this throughout the document (Appendix A).  
 

AZA accreditation standards are continuously being raised or added. Staff from AZA-accredited institutions 
are required to know and comply with all AZA accreditation standards, including those most recently listed 
on the AZA website (http://www.aza.org), which might not be included in this manual.  

 
Taxonomic Classification 
Table 1. Taxonomic classification for kea 

Classification Taxonomy 

Kingdom Animalia 

Phylum Chordata 

Class Aves 

Order Psittaciformes 

Superfamily Strigopoidea 

Family Nestoridae 

 
Genus, Species, and Status  
Table 2. Genus, species, and status information for kea 

Genus Species Common Name USA Status CITES Status AZA Status   IUCN Status 

Nestor notabilis Kea Not Listed  Appendix II Red SSP Endangered 

 
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), biologists, veterinarians, nutritionists, 
reproduction physiologists, behaviorists and researchers (visit the AZA Animal Program page to contact 
these individuals). It is based on the most current science, practices, and technologies used in animal care 
and management, and is a valuable resource that enhances animal welfare by providing information about 
the basic requirements needed and best practices known for caring for ex situ kea populations. This ACM 
is considered a living document that is updated as new information becomes available and at a minimum 
of every five 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 care unless specifically identified as 
such in clearly marked sidebar boxes. AZA-accredited institutions 
which care for kea must comply with all relevant local, 
state/provincial, and federal wildlife laws and/or regulations; AZA 
accreditation standards that are more stringent than these laws 
and/or regulations must be met (AZA Accreditation Standard 
1.1.1). 

The ultimate goal of this ACM is to facilitate excellent kea 
management and care, which will ensure superior kea welfare at 

AZA Accreditation Standard 

 
(1.1.1) The institution must comply with all 
relevant local, state/provincial, and 
federal wildlife laws and/or regulations. It 
is understood that, in some cases, AZA 
accreditation standards are more 
stringent than existing laws and/or 
regulations. In these cases the AZA 
standard must be met. 
 

http://www.aza.org/
https://ams.aza.org/eweb/DynamicPage.aspx?Site=AZA&WebKey=8f652949-31be-4387-876f-f49a2d7263b2
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AZA-accredited institutions. Ultimately, success in our kea management and care will allow AZA-accredited 
institutions to contribute to kea conservation and ensure that kea are in our future for generations to come. 
 

Taxonomy: The kea is part of the New Zealand parrot superfamily Strigopoidea, which also includes the 
kaka (Nestor meridionalis) and the kakapo (Strigops habroptilus) (Joseph et al., 2012). The superfamily 
Strigopoidea seems to have diverged approximately 82 million years ago when the New Zealand land mass 
broke off from Gondwana (Grant-Mackie et al., 2003). Geographic changes and glaciation caused further 
speciation between 2–5 million years ago, with modern kea arising from the high-altitude lineage in the 
Southern Alps (Grant-Mackie et al., 2003).  
 

Physical description: The kea is a unique-looking psittacine (parrot family) with a longer, thinner, more 
hooked beak than most parrots as well as longer toes, which are morphological aspects coinciding with 
ground-dwelling species (G. Gajdon, personal communication 2018). Their feathers are olive green and 
black with blue (structural color) lined primary flight feathers, the under-wings are a striking red-orange color 
with black and yellow-striped primaries, and the dorsal area just above the tail is red-tinted.   

Kea are subtly sexually dimorphic, with males being between 5–15% larger than females in linear 
measurements of body size (R. Schwing, personal communication 2018).  Culmen length, or the length of 
the dorsal ridge of a bird’s beak, can be the most obvious visual distinction between sexes, with the upper 
mandible 12–14% longer in males, measuring up to 5.5 cm (2.17 in.).  A study of wild-caught museum 
specimens showed 79% of birds with culmen lengths of less than 43.9 mm (1.73 in.) were female and 90% 
of those with culmen lengths of more than 43.9 mm (1.73 in.) were male (Bond, Wilson, & Diamond, 1991). 
See Figure 1 for a comparison photo of male versus female culmen size difference.  Head size has been 
noted to discriminate between sexes better than culmen sizes (G. Gajdon, personal communication 2018). 
Wild kea weight ranges are 850–1000 g (1.8–2.2 lbs) for males and 750–950 g (1.7–2.1 lbs) for females 
(Elliot & Kemp, 1999). However, there is overlap in these measurements between small males and large 
females. While head length, culmen length and weight can be used to guess sex, the only definite way to 
sex kea is to use DNA testing (T. Orr-Walker, personal communication 2018).  

 

 
                               

   

      
                                                                             

  
 
 Fledging and juvenile kea are physically distinct from adults. Diamond and Bond (1999) described four 
different age classes (fledgling, juveniles, sub-adults, and adults), which can be distinguished by physical 

Figure 1. Showing sexual dimorphism in the 
length of the upper mandible. Bird on the left is 
female, and bird on the right is male.  
Photo courtesy of C. Crawford 
 

Figure 2. Kea fledgling. Note yellow cere, eye 
ring and crown feathers. 
Photo courtesy of C. Sowers 
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appearance. Fledglings have a bright yellow-orange coloration around their eyes and on their ceres and 
lower mandibles. Their legs also have a slight turquoise tint for the first few weeks out of the nest (R. 
Schwing, personal communication 2018). Within a fledgling’s first two months out of the nest, a light yellow 
cast to their crown feathers will become apparent (Figure 2), which can last until their second summer. Two 
other age classes, juveniles and sub-adults, can be distinguished among adults by noting the gradual fading 
of the previously mentioned characteristics of fledglings over time. Juveniles, birds in their second summer, 
have a pale yellow coloration around their eyes, and on their ceres and lower mandibles. Additionally, a 
juvenile’s feathers will often appear worn-looking (yellowish), as they have not molted, and their crown 
feathers will have faded to match their body. Sub-adults, typically birds in their third or fourth summer, 
usually lack the yellow coloration in their bills, and their ceres and eye-rings are slowly fading to a dark 
brown color. Adult kea usually have a dark brown/grey coloration to their eye-rings, ceres, and bills. 
However, this is not a definitive way of determining age; in some captive-hatched birds, the change in 
coloration happens slower or faster than noted by Diamond and Bond (R. Schwing, personal 
communication, 2018; G. Gajdon, personal communication 2018), and in some cases the yellowish 
coloration to the cere will return in older birds, possibly due to illness or other factors (G. Gajdon, personal 
communication 2018; K. Klosterman, personal communication 2017; S. Foster, personal communication 
2018). More research is needed in the future on this particular topic. 

 

Habitat and behavior:  The kea is endemic to the Southern Alps on the South Island of New Zealand, and 
is the only parrot species in the world that nests in a high alpine climate. In general, kea habitat is harsh 
and variable and includes alpine meadows and mountain scree slopes. However, the preferred habitats of 
the kea are the southern beech forests that are located within their range. Kea populations are found from 
sea level in coastal areas (particularly on the west coast and northern coasts of the South Island) right up 
to alpine herb fields above bushline (T. Orr-Walker, personal communication 2018). Although most well-
known for their mountain populations, kea are also found in lowland rainforests, and their diets vary widely 
based on the location of their home territory (Greer, Gajdon & Nelson, 2015). In the wild, kea feed on a 
large variety of food, including beech nuts, buds and young leaves, berries and other fruit, flowers and 
nectar, insects, meat, and carrion (Diamond & Bond, 1999). Kea have been found to be the most important 
seed disperser in their native habitat, consuming and excreting more quantity and variety of intact seeds 
than all other studied avian species combined (Young, Kelly, & Nelson, 2012).  A key feature of the kea’s 
foraging habits is their penchant for extractive ground foraging in rotten wood or soil for insects and roots. 
The need to constantly search for changing food sources in their harsh and rapidly changing environment 
may have given rise to their neophilia.  It is thought that kea may have evolved their remarkable intelligence 
and curiosity due to the advantages of exploration of new food sources combined with a lack of risks of 
foraging due to the low number of significantly toxic plant sources or predators in the environment where 
kea evolved (G. Gajdon, personal communication 2018). Kea are also well known for their scavenging 
behaviors, and will eat almost anything, often foraging in garbage dumps and trash cans. The species 
regularly visits ski areas and other tourist sites looking for easy hand-outs. It is thought that the combination 
of their highly omnivorous diet and harsh variable conditions in their habitat accounts for the extreme 
intelligence and curiosity of the species. Furthermore, their constantly changing conditions and competition 
with specialist species, like the kaka and kakapo, require kea to search for and experiment with a large 
variety of foods to survive (Diamond & Bond, 1999).   

The kea is considered to be one of the most intelligent bird species in the world. Kea are known to be 
able to solve puzzles and manipulate objects to find food. Juveniles spend most of their day actively playing 
with objects, apparently just for entertainment. Often described as “cheeky,” kea regularly interact with 
people and are notorious for stealing and destroying property. Kea will even destroy cars by pulling away 
the sealant of the windshield, shredding the windshield wipers, and pulling off the antennae. They will also 
grab unattended backpacks to find food and shred the contents (Diamond & Bond, 1999). While tourists 
often find this behavior amusing (when happening to others’ property), residents of these areas have to 
deal with the threat of damage and invasion by “kea-proofing” their houses and properties with a variety of 
methods including, installing tarpaulins, netting, sprinklers, plastic tubing, shrink wrap plastics, wire and 
sheets of metal (T. Orr-Walker, personal communication 2018). 
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Kea activity levels depend quite a bit on the current season but also on daily weather patterns (R. 
Schwing, personal communication, 2018).  In general, kea may be active throughout the day; however, 
they tend to be most active in the morning and late afternoon and can be inactive the rest of the day (Orr-
Walker, 2010; Diamond & Bond, 1999). The inactivity during the day is often due to excessive heat and 
light during this time. On cloudy days and during spring and autumn when temperatures are in the preferred 
range for kea, (5–15 °C [41–59 °F]) playing activity can be seen all day. The same goes for the night. Kea 
have excellent night vision compared to other parrots and also humans; in the wild on a cloudless night 
with a full moon (or close to it) kea will often be active all throughout the night. In summer, this seems to be 
even more frequently the case, because during the day the excessive heat forces kea into resting (R. 
Schwing, personal communication, 2018). 

 

Status in the wild:  The population status of kea in the wild is difficult to estimate due to their widespread 
distribution and low density, but it is estimated that there are between 1,000–5,000 individuals belonging to 
this species (Diamond & Bond, 1999).  A more recent extrapolated population census was estimated at 
somewhere between 3,000 and 7,000 individuals (J. Kemp, personal communication, 2017).  

Kea populations were thought to be at fairly low levels when European settlers arrived to the South 
Island in the 1800’s due to low number of sightings. It is thought that in the mid-1800’s the kea population 
increased following the settlement of sheep ranchers, presumably due to human habitation and the 
increased foraging opportunities it brought. Kea were often seen eating from carrion at refuse piles during 
sheep slaughtering. Soon after, kea were reported attacking live sheep, pulling off their wool and eating 
flesh, usually from the loin area. Persuaded by the runholders at the sheep stations, the government 
instituted a bounty on kea in the 1880’s, and soon afterward a bounty hunter trade was flourishing, even in 
areas where kea and sheep did not cohabitate. It is estimated that over 150,000 kea were killed as a result 
between 1860 and 1970. From the early 1920’s there was continual a lobbying effort by the Royal Forest 
and Bird Protection Society of New Zealand to stop the kea bounty (Young, 2004, C. Wood, personal 
communication 2018).  In 1953, the Wildlife Act established some protection for kea on public lands, but 
the species was still hunted vigorously on ranches. In 1970, the Fifth Schedule of the Wildlife Act of 1953 
prohibited killing kea unless it could be proved that kea were causing “injury or damage” to property and 
prohibited their trade as pets. However, enforcement of this law was lacking and people continued to kill 
kea. After continued efforts of conservationists through magazine publications like Forest & Bird and even 
by popular authors like Philip Temple (Jackson, 1962; Miskelly, 2014; C. Wood, personal communication, 
2018; G. Gajdon, personal communication 2018), the species finally received full protection in 1986 under 
the Wildlife Act of 1953.  Since then, hunting of kea has declined to a low level and for a time “problem” kea 
would be trapped and removed from the land (Diamond & Bond, 1999). However, this practice proved to 
be ineffective as kea were found to return to the area, so it was discontinued (T. Orr-Walker, personal 
communication 2018). Sheep strike remains a problem in areas were kea occur, and there are efforts to 
minimize this by using conflict mitigation and by developing techniques to deter kea from harassing sheep, 
such as repellent sprays.   

Although protection from hunting has eased the threat of extinction, kea still face numerous threats, 
including predation of nests by introduced species, such as the common brushtail possum (Trichosurus 
vulpecula), the stoat (Mustela erminea) and feral cats (Felis catus) (Elliot & Kemp, 2004), and human 
impacts, such as lead poisoning (Orr-Walker, 2010). Wild kea display a range of exploratory behavior based 
on individual personality, with some engaging more often in activities like chewing on hut roofs or other 
objects in their habitats that cause lead poisoning (Reid, 2008). Kea frequently visit garbage dumps and 
human habitations, where they often become injured.  Furthermore, as human-made food sources are 
removed to prevent conflicts, some conservationists are concerned about the lack of wild food sources due 
to habitat destruction (Orr-Walker, 2010). The kea is listed as Nationally Endangered in New Zealand by 
the Department of Conservation (Robertson et al., 2013), meaning it faces a high risk of extinction in the 
short term. The kea is listed as Endangered by the International Union on the Conservation of Nature 
(IUCN) (BirdLife International 2017), and is a Convention on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES) Appendix II species. 
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Chapter 1. Ambient Environment 
 

1.1 Temperature and Humidity 
The animals must be protected or provided accommodation from weather, and any adverse conditions. 

(AZA Accreditation Standard 1.5.7). Animals not normally exposed to cold weather/water temperatures 
should be provided heated enclosures/pool water. Likewise, 
protection from excessive cold weather/water temperatures 
should be provided to those animals normally living in warmer 
climates/water temperatures.  
       Kea have been known to be able handle a wide variety of 
temperatures and weather conditions As an alpine parrot, the 
kea can handle quite low temperatures and shows signs of heat 
stress in hot conditions. Average daily temperatures at Arthur’s 
Pass Village, New Zealand (near Arthur’s Pass, an area frequented by wild kea) ranges from lows of 3.7–
7.7°C (39–46°F) and highs of 12.4–17.5°C (54–64°F) in summer (Kates, 2015a), to lows of -2.3–2.8°C (28–
37°F) and highs of 5.6–11.6°C (42–53°F) in winter (Kates, 2015b). While this does not capture the wide 
range of temperatures wild kea are likely exposed to, it indicates that kea in North American zoos may be 
exposed to more extreme temperature fluctuations than the species experiences in the wild depending on 
the location of the zoological institution. Behavioral changes in kea in North American zoos have been 
observed at temperatures above 29°C (85°F), especially in humid climates, and include lethargy and open-
mouthed breathing (K. Klosterman, personal communication, 2014; K. Lyngle-Cowand, personal 
communication, 2017; P. Horvey, personal communication, 2017). In temperatures above 24°C (75°F), 
birds should be provided with adequate shade and other cooling mechanisms, such as misters, running 
water, tubs for bathing, and frozen items for enrichment. Fans or air conditioning may be necessary if 
temperatures are above 29°C (85°F). In the winter, kea in North American zoos should be offered shelters 
if temperatures regularly dip below -4°C (25°F). Healthy adult kea have been left outside with or without 
access to heated shelters in temperatures down to -26°C (-15°F) with no ill effects.  However, some type 
of simple shelter should be available throughout the year—something as simple as a 3-sided box with a 
roof and a perch or board for the birds to rest on has worked well for some institutions (G. Gajdon, personal 
communication 2018).  Simple enclosed ground boxes also work well (K. Klosterman, personal 
communication, 2017).  Kea will not readily perch near each other or share a shelter space, so providing 
more shelters than birds is necessary to give all individuals access (G. Gajdon, personal communication 
2018; J. Meehan, personal communication 2018; R. Schwing, personal communication, 2018). Multiple 
shelters or heat sources should be provided in cases where individuals may exclude more submissive birds 
from sharing the shelter.  

Some institutions have opted to keep birds inside when temperatures fall below -18°C (0°F 
) (S. Newland, personal communication, 2014). However, other institutions have found that the birds 
become agitated when kept inside smaller shelters (J. Evans, personal communication, 2014). Each 
institution should develop guidelines based on the behavior of their individual birds, taking into consideration 
their tolerance of being locked in, their voluntary use of shelter, their demeanor and ability to access food 
during cold temperatures, etc. Care should be taken to monitor weights and body condition during periods 
of severe weather as well, preferably via voluntary scale training (See Chapter 9.1). Shelters should provide 
enough heat to be maintained above 0°C (32°F) using forced air or radiant heaters—healthy birds can 
handle colder temperatures than this but a heated shelter will allow consistent access to unfrozen food. 
Heated floor pads or “pig blankets” can also be provided to increase options, although these typically need 
to be covered with gravel or other non-flammable substrate and electrical cords protected by metal or PVC 
to prevent damage by kea (J. Meehan, personal communication, 2014; S. Newland, personal 
communication, 2014). All heating and cooling devices should be protected from kea to prevent damage to 
the units. Very old, young, or kea with medical conditions may need extra measures of heating or cooling 
based on their ability to handle temperature extremes. Humidity is not known to be a critical factor in kea 
management, beyond its effect on the temperature felt by the birds 

AZA Accreditation Standard 

 
(1.5.7) The animals must be protected or 
provided accommodation from weather or 
other conditions clearly known to be 
detrimental to their health or welfare. 
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(i.e., difficulty cooling down in high humidity or the potential for dry skin in low humidity). However, in the 
wild kea have been found to nest in areas of higher humidity and precipitation (Freudenberger et al., 2009). 

AZA institutions with exhibits which rely on climate control 
must have critical life-support systems for the animal collection 
and emergency backup systems available. Warning mechanisms 
and backup systems must be tested periodically (AZA 
Accreditation Standard 10.2.1).  

There is some evidence that high temperatures may be 
associated with increased incidents of illness - more research is 
needed on this topic. 

Back-up generators should be available to ensure that 
heating, cooling, and lighting elements are available in the case 
of a power outage in very cold or very warm temperatures. An 
alternative to this would be to ensure that a temporary holding space in a heated or cooled area is available 
in the case of a power outage.   

 

1.2 Light  
Careful consideration should be given to the spectral, intensity, and duration of light needs for all 

animals in the care of AZA-accredited zoos and aquariums.  
Kea are an alpine parrot endemic to New Zealand. The species occupies both open and forested 

habitats within a narrow latitude range (approximately 41–47 oS) on the South Island. Kea are most 
commonly found in high altitude forests and alpine basins, but have been observed near sea level and 
regularly above the tree line. Their natural habitat is exposed to high levels of solar radiation, especially at 
higher elevations where it is estimated that ultraviolet (UV) light increases by 4% for every 300 m (984 ft) 
increase in altitude (World Health Organization [WHO], 2003.) Though no specific data is available on the 
kea’s visual system, kea and other members of the family Psittacidae have a gene specific to UV-sensitive 
vision (Carvalho et al., 2011; Aidala et al., 2012). Psittacines in general, including the kea, possess highly 
UV-reflective plumage (Mullen, 2006). Kea have UV reflection in the red and yellow pigments under the 
wings, on the back of the primary feathers and on the head of the fledglings (R. Schwing, personal 
communication, 2018). It is thought that UV vision and UV reflective plumage may be important in sexual 
signaling and mate choice (Cuthill et al., 2000; Hausmann et al., 2003). UV provision (specifically UVB) is 
also important to vitamin D synthesis in the skin of vertebrate species (Holick, 1995; Bernard, Oftedal, & 
Ullrey, 1997), and is likely important for the kea. Furthermore, a study conducted at one zoological institution 
found that birds from high-light and open habitats showed a preference for environments with added UV, 
and birds from forested habitats were more sociable when UV light was added (Ross et al., 2013). Finally, 
like other birds, kea possess four-channel (tetrachromatic) color perception (Bowmaker et al., 1997). These 
data suggest that light sources should contain not only the full human-visible electromagnetic spectrum 
(~400 nm – ~700 nm), but also include the presence of the bird-visible UVA spectrum (~320 nm – ~400 
nm) as well as UVB (~290 nm – ~320 nm) as a component of light provision in order to enrich the health 
and welfare of kea in human care.   

The best source of illumination that includes both the UVA and UVB spectrum is natural sunlight. In 
New Zealand, Orr-Walker (2010) recommends that kea have access to natural sunlight for a minimum of 
2–3 hours per day. Exceptions to this recommendation would be during temporary situations where birds 
are housed indoors for medical purposes, are undergoing a 30-day quarantine period, or other similar short-
term housing needs.   

In North America, 7 of 11 Institutional Representatives for kea responded to a 2017 survey of existing 
holding and light provision for kea (a copy of the survey is included in Appendix U and a summary of the 
results is included in Appendix V with a list of respondents in the reference list). Respondents reported that 
kea are primarily housed in outdoor enclosures under local photoperiod, with three providing variations, 
such as seasonal, night time, or free-choice indoor access. Where indoor access is provided artificial light 
and skylights and/or windows provide illumination. Fluorescent lighting is the most commonly reported 
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artificial light provided; one institution stated using compact fluorescent lights, a second cited adding 
ReptiSun® lights, a third provided a “UV” light source, and the final institution utilized supplemental 
incandescent lighting for an outdoor exhibit from September through April. No facility reported housing kea 
in any transient facility (e.g., hospital stays, quarantine, companion areas, etc.). In the 2017 survey, only 
one facility reported regulating photoperiod (beyond keeper working hours) for indoor holding. Though the 
current photoperiod for this facility follows local sunrise/sunset cycles, it was observed that egg lay that 
occurred twice annually correlated with an experimental “double-year” photoperiod (with two periods of 
artificially extended day length in the annual cycle). The result of this test appears to anecdotally 
demonstrate the potential impact of photoperiod on this species.     

Birds use photoperiod to control the timing of breeding and molting (Dawson, 2007). Kea breed in the 
austral winter with egg lay starting in July, peaking in October, and often extending into January. On a 
commensurate northern photoperiod, kea would be expected to lay eggs starting in January, peaking in 
April, and perhaps extending into June. It is likely that most local photoperiods to which kea are exposed 
to in North America provide sufficient stimuli for gonadal maturation and regression required for breeding 
and molting. Latitudes that kea may be exposed in the continental U.S. range from approximately 25oN 
(Florida) to 49oN (Washington). Artificial manipulation of photoperiods to match natural day length cycles 
may be beneficial for outdoor habitats at low latitudes and indoor enclosures to ensure the maintenance of 
appropriate circannual rhythms.   

For indoor habitats, where feasible, the addition of a daylighting source via skylights, reflected tube 
daylighting (e.g., Solatube®), or windows should be considered.  In cases where kea are held indoors for 
extended periods and without access to sunlight, the use of UV lamps may be a suitable substitute for 
natural sunlight. A 2016 study of African spoonbills successfully used ReptiSun® 5.0 and 10.0 to provide 
UVB spectrum to this species in the winter (Woodhouse & Rick, 2016).  Another type of lamp, light emitting 
plasma (LEP), also shows promise as a UV-emitting source for high-bay lighting needs. It should be noted 
that in North America, UVB spectrum is attenuated at latitudes greater than 35oN in the winter (Holick et 
al., 2007); therefore, for exhibits at higher latitudes, supplementation with an appropriate UV lamp may be 
beneficial during the winter months despite exposure to natural sunlight. Further research is needed to 
demonstrate the effectiveness of lamps that claim to emit UVB (Bernard, Watkins, & Ullrey, 1989).   

Since humans are unable to visually perceive UV light, kea managers should focus on the Spectral 
Power Distribution curves for the light sources under consideration to assess what spectrum will be possible 
from the lamp. It should be noted that a label of “full spectrum” will provide no technical assurance of the 
spectrum that the lamp can provide; all lamp specifications are based the on human visual system, which 
differs significantly from avian visual perception. A summary of light sources’ advantages is available in the 
2017 special issue of the Animal Keepers’ Forum “Best Practices in Lighting” (Henry, 2017).    

Another aspect of artificial lighting is flicker. Smith (2003) found a potential welfare concern when using 
high flicker light sources combined with repetitive spatial frequency, such as caging. In a subsequent paper 
(Smith, Evans, & Parraga, 2005), a potentially negative correlation was found between mate choice and 
flicker index in starlings. High flicker index light sources include fluorescent lamps and LED. Managing 
personnel of kea should be aware of flicker and every effort should be made to place light sources so that 
they do not shine through caging, wire, or a fan.   

Additional factors influence the light delivered into habitats. The configuration of the exhibit along with 
the variation in exhibit elements and the number of birds housed will influence light absorption and 
reflectivity within the enclosure and has significant impact on the amount of light needed to be delivered 
inside the exhibit. Changes to exhibit elements should include periodic reassessments of lighting levels. It 
is important to note that all materials through which light passes affect the quality of light delivered to the 
habitat. Glass or plastic should be UVA/UVB-transmissible. Skylights or windows through which light 
passes should be kept clean to maximize light transmittance. Proper maintenance of light fixtures is 
essential for good quality light. Institutions should make provisions for annual replacement of light bulbs, as 
many types of lamps experience a shift in their spectral output with use.   

Sufficient darkness, in this context referring to the absence of artificial light, may be as necessary as 
the appropriate provision of light for maintaining avian health. Light bleed can occur from non-exhibit areas 
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into bird habitats including, but not limited to, from holiday lights, pathway lighting, support areas, street 
lighting, and urban sky glow. Such light inputs may suppress melatonin expression with subsequent 
potential adverse effects on immune function (Guerrero & Reiter, 2002; Navara & Nelson, 2007). At higher 
levels, light bleed may serve to confuse light/dark signals affecting photoperiodic function (Longcore & Rich, 
2004).   

The importance of light provision for kea neonates has not been investigated. Specialized lighting may 
not be required, as kea nestlings spend their first few months of life in the nest cavity without significant 
light exposure. However, parental exposure to UVB light prior to egg forming and lay may result in improved 
outcomes. The provision of an appropriate photoperiodic day length during the nestling period may be 
beneficial as chicks develop and fledge. 

Areas of future research should include investigating correlations between the various light provision 
schemes and kea health and reproductive outcomes, and finding the most effective light sources for full-
spectrum light provision, including the UVA and UVB spectrum. 

   
1.3 Water and Air Quality 

AZA-accredited institutions must have a regular program of 
monitoring water quality for aquatic animals, and a written record 
must document long-term water quality results and chemical 
additions (AZA Accreditation Standard 1.5.9). Monitoring 
selected water quality parameters provides confirmation of the 
correct operation of filtration and disinfection of the water supply 
available for the collection. Additionally, high quality water 
enhances animal health programs instituted for aquatic 
collections. 

Clean water should be provided daily and maintained throughout the day. Providing a running stream 
or pool of fresh water is ideal. Kea should regularly be provided with bathing water to maintain their feather 
condition, as they will often choose to submerge their entire bodies and splash around to soak their feathers. 
Access to plenty of fresh, cool water is especially important in warmer temperatures. Kea will also typically 
dip their food into water while eating it, so regular cleaning of water features is critical to maintaining health. 
Tubs of water may be provided, but kea will often tip any bowl or tub that is light enough for them to lift. 
Care should be taken to provide a heavy tub and monitor the birds’ use of these tubs (J. Evans, personal 
communication, 2014; J. Meehan, personal communication, 2014; K. Klosterman, personal communication, 
2014). 

Kea should be provided with clean air, as is appropriate for any bird collection. Outdoor enclosures or 
those with outdoor access should be maintained with proper ventilation. Air filtration should be provided to 
control the growth of fungus that may cause aspergillosis, a disease in which kea can be susceptible to. 
Increased airflow or air exchange during hot or humid conditions may improve the health and wellbeing of 
kea when held or offered access to indoor holding (K. Klosterman, personal communication, 2014). UV 
filtration has also been used to provide cleaner air in holding spaces (P. Horvey, personal communication, 
2017). 
 

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.  
Kea use a variety of vocalizations to communicate, and many of these have been classified by Schwing, 

Parsons, & Nelson (2012).  Please refer to Chapter 5: Social Environment and Appendix H: Kea Ethogram 
for more information.  A kea audiogram study showed that the region of highest sensitivity for kea was 1-5 
kHz, which corresponds to the frequency of the highest amplitude in kea calls (Schwing, Parsons, & Nelson 
2012).  

Though no specific data are available regarding the effect of sound and vibration on overall kea well-
being, reasonable care should be taken to prevent continuous disturbances to their enclosures. Nesting 
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female kea have been known to leave the nest for short periods when disturbed by nearby construction 
noise, but were still successful at hatching eggs (K. Klosterman, personal communication, 2014). Due to 
the curious and neophilic nature of kea, it is possible that they may be less disturbed by loud noises or 
vibrations than other avian species, especially if they can see the source of the noise. Kea have been 
known to watch nearby cranes or trucks passing their enclosures rather than becoming agitated or hiding 
(J. Meehan, personal communication, 2014). Further research in this area is needed to investigate the 
effects of persistent background noise or short-term louder sounds and vibrations in kea enclosures.   

It has been noted that sometimes breeding pairs kept in close proximity to each other may disturb each 
other with their calls, and thick walls between enclosures may help to minimize this (G. Gajdon, personal 
communication, 2018). However in practice, it may be difficult to achieve full privacy for a breeding pair 
when multiple pairs or a social group are housed at the same institution, and breeding pairs have been 
known to be successful while housed with auditory access to other groups or pairs of kea (K. Klosterman, 
personal communication, 2018).  
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Chapter 2. Habitat Design and Containment 
 

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 must be well cared 
for and presented in a manner reflecting modern zoological 
practices in exhibit design (AZA Accreditation Standard 1.5.1). All 
animals must be housed in safe enclosures that meet their 
physical and psychological needs, as well as their social needs. 
(AZA Accreditation Standards 1.5.2, 1.5.2.1, 1.5.2.2).  
 

Species-appropriate behaviors: Free-ranging kea display a 
variety of behaviors that should be encouraged in managed care 
settings through appropriate exhibit design and environmental 
enrichment. See Appendix H: Kea Ethogram for more details on 
specific behaviors. 
 

Locomotion: Although capable and strong fliers, kea spend 
much of their time on the ground walking and hopping over short 
distances. All enclosures should have enough vertical space for 
flight as well as multiple substrates over horizontal space for 
walking, hopping, and climbing. 
 

Foraging: Kea are opportunistic omnivores and exceptional 
foragers. These birds will use their beaks to dig, rake, chew, 
scrape, pry, etc. to forage for food. In the wild, kea have been 
known to consume over 200 different varieties of natural foods. 
Kea have also been recorded consuming other bird and mammal 
species, as well as native insects and plants (Brejaart, 1988). As 
humans encroach on and ultimately make changes to their habitat 
in the wild, kea have learned to adapt by using their beaks and 
cognitive abilities to access new resources. The foraging habits and abilities of kea should be considered 
when designing and modifying enclosures to house these birds safely as well as to provide the necessary 
cognitive stimulation and social habits as discussed in the Introduction, and Chapters 5 and 9. 
 

Resting: Kea prefer to rest on perches, flat surfaces or the ground with a relaxed posture or with their head 
tucked under a wing on their back. Due to this behavior a variety of perching should be made available 
within their enclosure. They may also rest in nest boxes or simulated caves with appropriate substrate (see 
below for substrate details). They prefer to rest out of sight of other kea, so providing simple shelters and 
hides is beneficial (G. Gajdon, personal communication 2018). 
 

Play: Kea are considered a highly intelligent and complex social species, with many of the attributes that 
support a high level of cognition. Kea will wrestle, jump, glide, chase, toss, etc., and even induce playfulness 
in other conspecifics (Schwing et al., 2017). The species is neophilic, so individuals are intrigued and 
attracted to novel and new objects in their environment. Because of this, it is important to incorporate a 
variety of enrichment and unpredictability into their daily routine multiple times a day. Please refer to 
Appendix S: Sample Enrichment Items and Calendar for kea and Appendix T: Sample Kea Enrichment 
Guideline Form. 
 

Reproduction: Female kea can become dominant and aggressive toward their mate and especially toward 
other conspecifics during breeding season. When housing pairs or groups, larger space with more 
complexity is highly recommended especially when housing multiple mature females together; death and 
injury due to aggression can occur when breeding females claim their territories. The enclosure size needed 
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for a breeding pair varies based on compatibility of the pair. Some pairs may need extra space for the male 
to retreat to, if the female has a more dominant personality or is intolerant of a mate in the same space. 
Alternatively, in some pairs the male remains dominant during the breeding season and may disturb the 
female’s nesting and rearing activities (R. Schwing, personal communication, 2018).  The ability to passively 
transfer males away from the female’s nesting territory can be beneficial in these cases, but is not necessary 
in more compatible pairs.  See Chapter 8: Reproduction for more information on typical breeding behaviors. 
Also refer to Appendix H: Kea Ethogram for more species appropriate behaviors.  
 

Enclosure Design: Enclosure design should seek to increase expression of the species’ natural behaviors 
of a normal duration, which decrease the incidence of stereotypic behaviors, such as those listed in Chapter 
9.2. Enclosure design should overall strive to provide a meaningful link for the public to understand issues 
for kea in the wild. There are many factors to consider in the space needed for a pair or group of kea, 
including sex, age, individual personalities of birds, and complexity of the space. Any space housing kea 
should provide several locations for shelter, food, and water, as well as heat, and cooling when needed 
(this could be as simple as a mister/sprinkler or heat offered in multiple locations). Care should be taken to 
provide various physical and visual barriers, such as plantings or furnishings, but caution should be used 
to not create any dead-ends in which a kea could become trapped. Including in the enclosure design the 
ability to shift birds from the on-exhibit space to off-exhibit holding area allows incompatible birds to be 
separated or to be able to house an ill or injured bird within visual/auditory contact of other kea.  
 

Enclosure Size: A measure of adequate housing for kea is difficult to define as a smaller but more complex 
enclosure may be preferable to a large empty one. It is a combination of enclosure size, complexity, and 
enrichment that helps prevent stereotypies and encourages the expression of natural behaviors in kea (Orr-
Walker, 2010).  Minimum enclosure size should take into account the need for perching around the 
periphery of the aviary, with space in between perches large enough for food and enrichment to remain 
uncontaminated by feces under the perches (G. Gajdon, personal communication 2018).  It is 
recommended by the Kea Conservation Trust that when housing two kea, the minimum enclosure size 
should be 10m x 6m x 3 m (~32 ft. x 20 ft. x 10 ft.) and to add 3 m3 (106 ft3) per additional bird (Orr-Walker, 
2010). Female kea are typically more territorial and potentially more aggressive than males, especially 
toward other adult females (K. Klosterman, personal communication, 2014), and it is typically not 
recommended to house female-only groups (Orr-Walker, 2010). Therefore, enclosures housing multiple 
adult females should be large and have lots of opportunities for separating individual birds and pairs away 
from the flock.  Fledglings and yearlings can inhabit spaces with adult birds that are perhaps smaller than 
recommendations that the New Zealand Husbandry Manual would suggest, but as they reach 2 to 3 years 
of age, adults begin to become less tolerant. At this point, it is recommended that juvenile kea be separated 
or removed, unless a very large and complex space is available (K. Klosterman, personal communication, 
2014). At the growth stage of sub-adult (those birds entering their third or fourth summer), offspring should 
be separated or removed regardless of space sizing and complexity. Please refer to Chapter 5: Social 
Environment, Chapter 8: Reproduction and Chapter 10: Program Animals for more information regarding 
enclosures in varying social groupings and management settings.  
 

Enclosure Barriers: Kea are extremely adept at manipulating objects with their beaks. Therefore, they 
require a physical barrier between them and any neighboring exhibits as well as the public. Kea are very 
inquisitive and are stimulated by novel sights and sounds. All materials used in the construction of kea 
enclosures (both public display and holding facilities) should be durable, non-toxic, and of a strength that 
can withstand manipulation by a kea’s beak (Orr-Walker, 2010). For more information regarding 
containment, see Chapter 2.2.   
 

Water: Kea need ready access to fresh, clean water as bathing is part of their daily maintenance. When 
housing multiple birds together, multiple areas where water is available should be provided so a subordinate 
bird has access to drinking and bathing water. It is recommended that if there are no pools or streams in 
the enclosure, then a container is to be provided that is large and deep enough (approximately 1m2 x 200 
mm deep [10.8ft2 x 7.9in.]) to allow a bird to bathe (Orr-Walker, 2010). This is important as bathing is also 
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a way for kea to keep cool in warmer temperatures, since the species is sensitive to heat (as mentioned in 
Chapter 1). Water should be changed daily as kea tend to contaminate the water with food and other 
objects. If there is a pool or stream pump filtration system within the enclosure, then kea may learn how to 
access and destroy working parts (J. Evans, personal communication, 2014). Therefore, careful 
consideration should be taken when designing or modifying an exhibit where kea may have access to those 
systems.  Kea tend to prefer pools that have a shallow sloped entry on one side leading to a deeper area; 
having a shallow edge will also prevent birds from becoming entrapped in the deep water (G. Gajdon, 
personal communication 2018). Any drains should be covered and secured so that kea are unable to 
remove or place objects into them. Kea are cold tolerant, so if they are kept in environments with freezing 
temperatures water should be placed in a warm area or water flow in a stream system should be increased 
to prevent freezing. Heated water drinkers have been used in aviaries holding kea, but similar to pump 
filtration systems, kea can destroy parts of a heated drinker if not properly secured (K. Klosterman, personal 
communication, 2014).  Kea will often be encouraged to play in sprinkled water, which can be beneficial 
enrichment in hotter weather (G. Gajdon, personal communication 2018).  However they will readily chew 
on hoses, so care should be taken to choose a strong sprinkler attachment or sprinkle from outside the 
enclosure (J. Meehan, personal communication 2018). 
 

Furnishings: When choosing materials to furnish enclosures where kea are housed, attention should be 
given to the durability and safety of materials. Because of the foraging habits and the abilities of kea, it is 
important to provide them with diverse vegetation, substrates, and enclosure furniture (such as rotting logs) 
that can be manipulated by the birds on a daily basis (Orr-Walker, 2010). Though kea spend much of their 
time on the ground, they do require perching and should be provided with perches of various dimensions 
and bark textures. Perches should be chosen from a safe browse list (See Appendix Q for an example). 
Using a mix of hard and soft woods is beneficial; kea will chew the softer woods and this will necessitate 
regular perch changes, which provides a changing and enriching environment. Installing perches with 
movement, such as swings, can provide environmental variation.  
 

Substrates: A variety of substrate types should be included in the enclosure to encourage foraging and 
digging activities (Orr-Walker, 2010). Some examples of appropriate substrates to use include sand, 
soil/leaf-litter, mulch, gravel, stones, etc. These can be varied seasonally or offered in a tub or small pool 
to provide added enrichment (G. Gajdon, personal communication 2018). Different substrates can be used 
to vary the horizontal space to encourage kea to use natural behaviors, such as climbing or hopping. Gravel 
and stones can be torched periodically (K. Klosterman, personal communication, 2014) and existing soil in 
enclosures should be turned over each year to ensure soil health and decrease anaerobic organisms (Orr-
Walker, 2010). Prior to adding any natural substrate to an exhibit the substrate should first be inspected for 
foreign objects, spores, and other contaminates as kea are susceptible to aspergillosis and other pathogens 
discussed in Chapter 7. Concrete can be an acceptable substrate in certain situations, i.e. when birds are 
being treated for medical conditions and require a more sterile enclosure, as well as walk-through aviaries 
where there is a need for a public walking path.  
 

Plants: Natural plants can be a good source of shade, foraging, and perching inside an enclosure. Kea can 
be very hard on plants; however, some enclosures have been shown to sustain thick plantings despite the 
attention of kea (K. Klosterman, personal communication, 2014). All plants to be established in the 
enclosure should be assessed for toxicity. Kea may rip small plants out of the ground, remove bark layers 
from trees, and chew and tear up larger plants. Grass and leaf-litter may trap food particles, so care should 
be taken to thoroughly clean and rake these areas. Please refer to Appendix Q: Approved Browse List, for 
a sample browse list. This is not considered a complete list, but rather a sample list that could be developed 
at any holding institution with the assistance of horticulture and veterinary staff.  
 

Cleaning: A thorough cleaning and inspection of natural materials in the entire enclosure should be 
completed daily. Cleaning should include hosing surfaces, providing fresh water to bowls or containers, and 
discarding leftover foodstuffs from the previous feeding to prevent mold and infestation of pests that can 
potentially spread disease. Disinfection should be done on a weekly basis of all concrete surfaces, food 



Kea (Nestor notabilis) Care Manual  

 

 

 

19 
Association of Zoos and Aquariums 

 

 

 

dispensers or dishes, water containers or bowls, and pond areas. Disinfecting and cleaning natural areas 
of the exhibit should be done at least yearly. Care should be taken when using chemicals or blow torches, 
as fumes and disinfectant products are toxic. For this reason, while disinfecting, birds should not have 
access to, or be contained in, the same area. 
 

Holding Areas: The same careful consideration regarding 
exhibit size and complexity and its relationship to the kea’s 
overall well-being must be given to the design and size of all 
enclosures, including those used in exhibits, holding areas, 
hospital, and quarantine/isolation (AZA Accreditation Standard 
10.3.3). Sufficient shade must be provided by natural or artificial 
means when sunlight is likely to cause overheating or discomfort 
to the animals (AZA Accreditation Standard 10.3.4).  

Having an off-exhibit area is recommended to allow 
caretakers to shift birds for exhibit maintenance, conflict 
separation/isolation, medical care, or for sheltering from extreme 
weather. Adequate space, perching, substrate, and temperature 
should be incorporated into all indoor and holding areas housing 
kea. Holding design should follow the same guidelines and 
recommendations regarding size and complexity as exhibit 
design described above to ensure the continued mental and 
physical health of this species while in off exhibit holding. Special 
care can be taken to provide enrichment to improve the quality 
of the holding space; see Chapter 9.2 for more information. Please refer to Chapter 10: Ambassador 
Animals, for enclosure designs and recommendations for program animals. 
 

Research Needs: Behavioral and exhibit-use research for the kea is recommended, as it could provide 
more information on appropriate/recommended exhibit size and design, especially in terms of stereotypic 
or unwanted behaviors in this highly intelligent species.  
 

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 Accreditation Standard 11.3.3). 

The design of animal enclosures must be considered 
carefully to ensure that all areas are secure and particular 
attention must be given to shift doors, gates, access doors, 
locking mechanisms, barriers, and safety of materials used. 
 

Containment:  Kea are known to be extremely clever birds, 
adept at breaking into tents, houses, and cars in New Zealand. 
Care should be taken when designing and preparing exhibits for kea. All materials used in the construction 
of kea enclosures (both public display and holding facilities) should be durable, non-toxic, and of a strength 
that can withstand manipulation by kea beaks. Exhibits should be completely enclosed to prevent kea from 
flying or climbing out, and it is also highly recommended to have double door entrances and exits (i.e. 
secondary containment).  

When using mesh, the size should ideally be small enough to keep pests, such as rats, mice and 
small birds, from being able to enter the enclosure as well as preventing beaks and feet from getting caught. 
This is especially important as kea are known to climb up and down their enclosure mesh. The most 
commonly used mesh is 25mm x 25mm (1 in. x 1 in.) or 25mm x 12.5mm (1 in. x 1/2 in.); 25mm x 25mm 
(1 in. x 1 in.) is the minimum size needed to exclude rats (G. Gadjon, personal communication 2018). 
However, 18 gauge (1.2 mm or 0.0475 in.) mesh or thicker is recommended; anything thinner than this 

AZA Accreditation Standard 
 

(10.3.3) All animal enclosures (exhibits, 
holding areas, hospital, and 
quarantine/isolation) must be of a size and 
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guidelines outlined in the Animal Care 
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public must be carefully monitored, and 
treated humanely at all times. 
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could be damaged by the kea (G. Gadjon, personal communication 2018). Zinc toxicity can be a concern 
when using mesh, so care should be taken to ensure a good aviary quality mesh with no damage is used, 
and that it is washed before birds enter the enclosure for the first time (G. Gajdon, personal communication 
2018). Care should be taken to choose strong attachments for the mesh as these are the areas most 
vulnerable to kea, such as hog rings or stainless steel cable ties (J. Meehan, personal communication 
2014).  Kea can easily chew and pick at any type of soft sealant or caulk, so a very strong sealant, such as 
security sealant is recommended when installing glass or concrete barriers.  

Since kea beaks are designed for digging, a good foundation for the enclosure is important as well. 
Perimeter footings should extend well below ground level, preferably to 600 mm (24 in.) (Pullar, 1996). 
Enclosure mesh should extend into the ground (or foundations should extend above ground level) to ensure 
that kea do not dig out under the enclosure perimeter. Breach of containment through digging by kea has 
been observed (Orr-Walker, 2010; G. Gajdon, personal communication 2018).  

Kea are also adept at manipulating clips, latches and carabiners and can push open heavy doors (G. 
Gajdon, personal communication 2018). For this reason strong latch attachments with padlocks are 
recommended. Depending on the enclosure, having security latches on both sides of the keeper doors can 
prove very helpful to keep the doors secured while a keeper is inside servicing the exhibit. Double door 
systems provide secondary containment for kea, which are known to be expert escape artists. Kea are 
extremely intelligent and curious birds, and have been known to make attempts to follow keepers out of the 
service doors. In New Zealand, several facilities use a double door entry system with magnetic locking 
mechanisms. This design allows only one door to be open at a time (K. Klosterman, personal 
communication, 2014) and proves to be very successful at deterring kea from exiting enclosures easily. 
Another successful method for deterring birds from entering secondary containment areas is to employ a 
public entrance or exit tunnel area that is darker than the open-air kea aviary. It should be noted that hand-
reared birds are more likely to follow caretakers or guests out a door, and can often do so undetected, so 
caretakers should carefully check for birds before opening the outside containment door (R. Schwing, 
personal communication, 2018).  It also should be noted that kea can and will reach through mesh to grab 
at objects like tools and electrical cords, as well as items guests may hold near the mesh and any potentially 
toxic plants growing outside the exhibit.  One good rule of thumb is to keep all objects at least 10 cm (3.9 
in.) away from 25mm x 25mm (1 in. x 1 in.) mesh.   
   

Walk-through/limited access enclosures: Currently in North American zoos, kea are rarely housed in 
public walk-through aviaries. However, New Zealand has multiple facilities that allow guests to walk-through 
open air kea aviaries with no supervision, allowing members of the public to have direct contact with the 
birds (K. Klosterman, personal communication, 2017). Most of these walk-through exhibits guide guests 
with natural wood railings to walk along on elevated platforms within the central portion of the enclosures. 
Ideally in these setups, the majority of the enclosure space is dedicated to the kea. These public aviaries 
typically use a double door system with specially designed locking mechanisms. Guests have to push and 
engage a button with one hand and open the door with the other. This deters the birds from trying to open 
the doors themselves, and allows the entrance and exit doors to the enclosures to be left unstaffed. Kea 
are strong fliers, so escape from an enclosure could cause an extended escape or even loss of a bird. 
Recall and crate training are strongly recommended behaviors to put into practice with ex situ kea (Please 
refer to Chapter 9: Behavior Management for more information). 
 

Predator and pest control: Any mesh used should ideally exclude entrance for mice and other small pests 
into the enclosure, as well as any other animals that are not part of the collection. Keepers should check 
enclosures each day for signs of rodent activity. Spilled food should be removed on a daily basis to aid in 
rodent control. Feeding sites may also be designed to provide protection from rodents, such as a rodent-
proof hanging feeder, or offering food in a rodent-proof shelter. However, kea often carry food around before 
consuming it and scatter food particles around, so cleaning of spilled food is critical to the management of 
rodent and other pest control. As addressed in Chapter 7: Veterinary Care, kea are susceptible to the same 
parasites as other birds. These include multiple ectoparasites and gastrointestinal parasites that can be 
passed on by access to our native North American wildlife and/or their fecal matter. These include 
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ectoparasites such as feather mites and lice. Typical endoparasites include nematodes, Sarcocystis, and 
Capillaria, which can be fatal. For this reason, it is important to include a pest control protocol that reduces 
the chances of pest exposure to the kea in facility collection. Excluding possums from the outsides and 
roofs of enclosures is important in preventing the spread of Sarcocystis in particular locations where these 
animals occur. To accomplish this, the use of hot-wire or other exclusionary methods are recommended, 
although care should be taken to ensure that kea do not have access to any equipment that could be 
manipulated by them through the mesh of the enclosure. 
 

Monitoring: Enclosure checks should be made on a daily basis as part of the normal husbandry routine. 
Keepers should ensure that the environment has not been compromised in any way (Orr-Walker, 2010). 
Daily inspections should check perimeter integrity, presence of any introduced foreign objects, or evidence 
of pest species invasion (toxic plants, animals). Keepers tasked with the daily care and husbandry of kea 
in their bird collections should be trained thoroughly in typical and atypical kea behaviors. Daily monitoring 
should be undertaken to ensure no changes in behavior or physical status occurs.  If changes in behavior 
or physical status are present, then they should be recorded diligently. These may indicate a chronic or 
acute condition. For example, changes in the following should be noted: food consumption, interaction with 
conspecifics and the caretakers, weights, behaviors, general demeanor, and changes in movement or 
locomotion. Early identification of behavioral changes through daily monitoring may help prevent serious 
illnesses or even death. 

Animal exhibits and holding areas in all AZA-accredited 
institutions must be secured to prevent unintentional animal 
egress (AZA Accreditation Standard 11.3.1). All animal exhibit 
and holding area air and water inflows and outflows must also be 
securely protected to prevent animal injury or egress (AZA 
Accreditation standard 1.5.15). Pest control methods must be 
administered so there is no threat to the animals, staff, public, 
and wildlife (AZA Accreditation Standard 2.8.1). 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. 

In North American zoos, kea are typically held in wire mesh 
enclosures, such as those described above. It is possible to 
utilize new technologies of bird safe glass such as Ornilux® or 
stick on glass anti-collision products such as Feather Friendly® 
for public viewing into kea enclosures. The Ornilux® version of 
bird safe glass offers a layer of UV spider web netting contained 
between two panes of glass. It has served to function well to allow 
for guests to have up-close interactions with housed kea, while 
deterring local migrating birds from colliding with the enclosure 
glass (K. Klosterman, personal communication, 2014 - 2019). However, care should be taken, as with any 
reflective glass surface, to make sure the birds are aware of its presence in an enclosure they are first 
introduced to. This can be accomplished by several different means including but not limited to:  soaping 
the outside of the viewing glass, using water based, non-toxic paints, applying glass wax, and/or placing 
paper on the glass panes for several days before and after introduction. It is not recommended to use piano 
wire, in attempting to contain kea, as it can become a source of entanglement for an extremely active and 
agile bird species such as kea. It is also never recommended to pinion or trim wing feathers of kea to 
prevent them from escaping an open-topped enclosure. Pinioning is a method of flight restriction normally 
preferred for species of waterfowl and larger birds such as cranes. Since parrots have extremely long life 
spans, are much more arboreal, and generally have higher levels of intelligence, if rendered completely 
incapable of flight they may lose confidence and become stressed, withdrawn individuals. Specifically, in 

AZA Accreditation Standard 
 

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

AZA Accreditation Standard 
 

(2.8.1) Pest control management 
programs must be administered in such a 
manner that the animals, paid and unpaid 
staff, the public, and wildlife are not 
threatened by the pests, contamination 
from pests, or the control methods used. 
 

 

AZA Accreditation Standard 
 

(1.5.15) All animal exhibit and holding 
area air and water inflows and outflows 
must be securely protected to prevent 
animal injury or egress. 
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kea, due again to their extremely active and agile climbing abilities, pinioned wings would cause them to 
fall heavily and greatly increase the chances of injury.   

For kea that have 24-hour access to on-exhibit areas, keepers and managers should be aware of any 
lighting in close proximity to the birds’ enclosure that could cause the birds to modify their normal day/night 
rhythms. See Chapter 1.2: Lighting for more information. There should also be night staff available to check 
on birds with 24-hour access to exhibits to ensure that they are secure, safe, and healthy. 

Exhibits in which the visiting public is not intended to have contact with animals must have a barrier of 
sufficient strength and/or design to deter such contact (AZA Accreditation Standard 11.3.6).  

Around public kea aviaries, a barrier such as a low fence or guardrail should be in place at the perimeter 
to reduce the chances of public interaction with the birds through 
the mesh. Plantings between the guardrail and exhibit mesh may 
deter guests from climbing the rail to access the mesh. Signage 
can also be employed to deter members of the public from 
attempting to feed or make contact with the birds through the 
mesh, but a physical barrier that keeps visitors back from the 
mesh wall by at least 0.30m (1ft) is likely to be a more successful 
approach. Kea are very curious and are likely to accept offers of 
food or items through the mesh or possibly bite fingers that are 
close to the mesh.  

All emergency safety procedures must be clearly written, 
provided to appropriate paid and unpaid staff, and readily 
available for reference in the event of an actual emergency (AZA 
Accreditation Standard 11.2.4). 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 procedures of the institution 
and in some cases, may be in charge of the respective 
emergency (AZA Accreditation Standard 11.6.2). 

 Transport crates, such as a portable airline crate, should be 
readily available to move kea in the event of a fire or other natural 
disasters that requires their immediate relocation. There should 
be one crate per bird to ensure that translocation can be 
performed quickly, if needed. For zoos in hurricane-prone zones 
birds should be housed in sheds or cement structures (e.g., 
basements, bathrooms) that can withstand hurricane force winds 
during the storm. Institutions should develop protocols that 
provide step-by-step instructions for where birds should be 
moved, how, when, and by whom. Non-perishable food and 
sufficient water should be left with the birds in their shelters in the event staff cannot immediately service 
the birds after the storm. Each institution should have its own emergency response procedure that would 
work best for its aviary (AZA Greater Roadrunner Species Survival Plan, 2016).  

In regions of North America that experience severe weather events, such as hurricanes, floods, fire, 
etc., an emergency response plan (ERP) should be developed and re-examined on a regular basis (yearly 
is recommended). The ERP should explain animal handling recommendations and hierarchy of decision-
making, as well as contact information for all applicable personnel (phone tree). An alternative holding 
location should be identified for short-term emergency movement of kea. The placement of portable airline 
kennels (as stated above), handling gloves, and large capture nets near exhibits can aid in the prompt 
transfer of birds in emergency (and non-emergency) situations.  

Emergency drills must 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 must be recorded and results evaluated for compliance with emergency 

AZA Accreditation Standard 
 

(11.3.6) There must be barriers in place (for 
example, guardrails, fences, walls, etc.) of 
sufficient strength and/or design to deter 
public entry into animal exhibits or holding 
areas, and to deter public contact with 
animals in all areas where such contact is 
not intended. 
 

AZA Accreditation Standard 
 

(11.2.4) All emergency procedures must be 
written and provided to appropriate paid 
and unpaid staff.  Appropriate emergency 
procedures must be readily available for 
reference in the event of an actual 
emergency. 
 

AZA Accreditation Standard 
 

(11.6.2) Security personnel, whether 
employed by 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). 
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procedures, efficacy of paid/unpaid staff training, aspects of the emergency response that are deemed 
adequate are reinforced, and those requiring improvement are 
identified and modified (AZA Accreditation Standard 11.2.5). 
AZA-accredited institutions must have a communication system 
that can be quickly accessed in case of an emergency (AZA 
Accreditation Standard 11.2.6). A paid staff member or a 
committee must be designated as responsible for ensuring that 
all required emergency drills are conducted, recorded, and 
evaluated in accordance with AZA accreditation standards (AZA 
Accreditation Standard 11.2.0). 
 Kea holding institutions should have a written policy 
regarding escape or egress of non-dangerous avian species, 
sometimes called a “code” or a “fly-off” policy. This policy should 
include staff responsibilities during the escape, a chain of 
command, and a phone tree for notifying appropriate managers 
and other zoo staff of the escape details and resolution.  

Due to the nature of the animal, there is no need to develop 
an animal attack plan for kea. In the event of a bird bite to staff 
or guests, the institution should be notified and the injury 
reporting and healthcare protocol should be followed.  
 

 

AZA Accreditation Standard 
 

(11.2.5) Live-action emergency drills 
(functional exercises) must be conducted at 
least once annually for each of the four 
basic types of emergency (fire; weather or 
other environmental emergency 
appropriate to the region; injury to visitor or 
paid/unpaid staff; and animal escape).  
Four separate drills are required.  These 
drills must be recorded and results 
evaluated for compliance with emergency 
procedures, efficacy of paid/unpaid staff 
training, aspects of the emergency 
response that are deemed adequate are 
reinforced, and those requiring 
improvement are identified and 
modified.  (See 11.5.2 and 11.7.4 for other 
required drills). 
 

AZA Accreditation Standard 
 

(11.2.6) The institution must have a 
communication system that can be quickly 
accessed in case of an emergency. 
 

AZA Accreditation Standard 
 

(11.2.0) A paid staff member or a 
committee must be designated as 
responsible for ensuring that all required 
emergency drills are conducted, recorded, 
and evaluated in accordance with AZA 
accreditation standards (see 11.2.5, 11.5.2, 
and 11.7.4). 
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Chapter 3. Records 
 

3.1 Definitions 
In the zoo and aquarium world, animal records are defined as “data, regardless of physical form or 

medium, providing information about individual animals, samples or parts thereof, or groups of animals” 
(AZA Accreditation Standard 1.4.4). Most animals in zoo and aquarium collections are recorded as (referred 
to as) individuals, though some types of animals are recorded as 
(referred to as) groups or colonies of animals, particularly with 
invertebrates and in aquariums (see Appendix B for definitions 
and Recordkeeping Guidelines for Group Accessions). The 
decision about how to record its animals usually resides with each 
institution, but in certain cases, the AZA Animal Program Leader 
(i.e., TAG Chair, SSP Coordinator, or Studbook Keeper) may 
request that animals be recorded in a certain manner, whether as 
individuals or as groups. 

Although kea are often housed in a social group, each 
individual should be assigned a unique accession number by the 
holding institution with data recorded in individual records. 
 

3.2 Types of Records 
There are many types of records kept for the animals in our 

care, including but not limited to, veterinary, husbandry, behavior, 
enrichment, nutrition and collection management. These types of 
records may be kept as separate records as logs in separate 
locations or as part of the collection records and some may be 
required by regulation agencies (e.g., primate enrichment records) or per AZA Accreditation Standards 
(e.g., emergency drill records). 

Recordkeeping is an important element of animal care and ensures that information about individual 
animals or groups of animals is always available. The institution must show evidence of having a zoological 
records management program for managing animal records, veterinary records, and other relevant 
information (AZA Accreditation Standard 1.4.0). These records contain important information about an 
individual animal or group of animals, including but not limited to taxonomic name, transaction history, 
parentage, identifiers, sex, weights, enclosure locations and moves, and reproductive status (see Appendix 
C for Guidelines for Creating and Sharing Animal and Collection Records).    

Although there are several different options available when it comes to animal record keeping systems, 
the same types of data should be recorded no matter which system is used. This includes, but is not limited 
to: 

● Basic information: Accession number, scientific and common name, and sex (and how it’s 
determined). 

● Identifiers: Regional and/or Global studbook number, band(s) number/color, transponder number 
and location, and house name. 

● Hatch information: Hatch date and location, in situ or ex situ hatched, parents’ accession numbers 
and location, and rearing type: hand, parent, etc. 

● Transaction information: Acquisition and disposition dates, source and recipient, transaction terms, 
wild collection date and location, state and international import and export permit information, and 
documentation. 

● Medical information: Weights and other measurements, changes in physical condition, medical 
treatment and medications, tests and results, and necropsy results. 

AZA Accreditation Standard 
 

(1.4.0) The institution must show evidence 
of having a zoological records 
management program for managing 
animal records, veterinary records, and 
other relevant information. 
 

 

AZA Accreditation Standard 
 

(1.4.4) Animal records, whether in 
electronic or paper form, must be 
duplicated and stored in a separate 
location. Animal records are defined as 
data, regardless of physical form or 
medium, providing information about 
individual animals, or samples or parts 
thereof, or groups of animals. 
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● Behavioral information: Changes in typical behavior, introductions, and aggression. 

● Reproductive information: Courtship/breeding/nesting behavior, egg information, offspring 
produced, and offspring viability. 

● Management information: Training, enrichment, foot and 
beak care, diet and diet changes, and enclosure moves.  
 

A designated paid staff member must be responsible for 
maintaining the animal record-keeping system and for conveying 
relevant laws and regulations to the animal care staff (AZA 
Accreditation Standard 1.4.6). Recordkeeping must be accurate 
and current (AZA Accreditation Standard 1.4.7).  Complete and 
up-to-date animal records must be duplicated and stored at a 
separate location (AZA Accreditation Standard 1.4.4) and at least 
one set of historical records safely stored and protected (AZA 
Accreditation Standard 1.4.5). 

AZA member institutions must inventory their kea population 
at least annually and document all kea acquisitions, transfers, 
euthanasias, releases, and reintroductions (AZA Accreditation 
Standard 1.4.1). All kea owned by an AZA institution must be 
listed on the inventory, including those animals on loan to and 
from the institution (AZA Accreditation Standard 1.4.2). All AZA-
accredited institutions must abide by the AZA Policy on 
Responsible Population Management (Appendix D) and the long-
term welfare of animals should be considered in all acquisitions, 
transfers, euthanasia and reintroduction decisions.  There are no 
special recordkeeping and/or transaction form(s) unique to kea. 
 

3.3 Permit Considerations  
As of the publication date, kea are not listed under the U.S. 

Endangered Species Act. However, all Psittaciformes species are 
at least minimally listed under CITES Appendix II. This means that 
there are no restrictions on transferring kea between institutions 
within the U.S., but international moves do currently require a 
CITES export permit to be issued by the sending country’s CITES 
management authority. Kea are also covered by the Wild Bird 
Conservation Act, therefore any bird that is imported would also 
require a WBCA permit. In addition, import of kea into the U.S. 
does requires a USDA import permit. It is important to note that import from certain countries may be 
prohibited, therefore USDA should be contacted with the country of origin to confirm the permit 
requirements for any import: https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-and-animal-
product-import-information/ct_animal_imports_home      

Please note that when crossing international borders, all shipping crates are to meet U.S Fish & Wildlife 
requirements. Please see Chapter 4: Transport for more detailed information on this topic.  

AZA Accreditation Standard 
 

(1.4.6) A paid staff member must be 
designated as being responsible for the 
institution's animal record-keeping system. 
That person must be charged with 
establishing and maintaining the 
institution's animal records, as well as with 
keeping all paid and unpaid animal care 
staff members apprised of relevant laws 
and regulations regarding the institution's 
animals. 
 AZA Accreditation Standard 

 

(1.4.7) Animal and veterinary records 
must be kept current. 
 

AZA Accreditation Standard 
 

(1.4.1) An animal inventory must be 
compiled at least once a year and include 
data regarding acquisition, transfer, 
euthanasia, release, and reintroduction. 
 

AZA Accreditation Standard 
 

(1.4.2) All species owned by the institution 
must be listed on the inventory, including 
those animals on loan to and from the 
institution. 
 

AZA Accreditation Standard 
 

(1.4.5) At least one set of the institution’s 
historical animal and veterinary records 
must be stored and protected. Those 
records should include permits, titles, 
declaration forms, and other pertinent 
information. 
 

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-and-animal-product-import-information/ct_animal_imports_home
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-and-animal-product-import-information/ct_animal_imports_home
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Since conservation listings, laws and regulations change continually, it is best practice to always check 
with federal, state, and local agencies for current permitting 
requirements and shipment regulations prior to transferring any 
animal. 
 

3.4 Identification 
Ensuring that kea are identifiable through various means 

increases the ability to care for individuals more effectively.  All 
animals held at AZA facilities must be individually identifiable 
whenever practical and have corresponding identification (ID) 
numbers. For animals maintained in colonies or groups, or other 
animals not considered readily identifiable, institutions must have a procedure for identification of and 
recording information about these groups or colonies (AZA Accreditation Standard 1.4.3).  These IDs should 
be included in specimen, collection and/or transaction records and veterinary records.   
 

Physical identifier: These include but are not limited to, leg bands, microchips/transponder and radio-
frequency identification (RFID) devices. Permanent physical identifiers are often required when a species 
is regulated by a government agency and to distinguish separate animals in studbooks. As with most avian 
species, kea are generally identified using metal leg bands, which can include alphanumeric as well as 
color codes. Since plastic bands can be damaged or lost they should be used only as a secondary band to 
metal. Metal open bands are typically placed on kea at around four months of age. While care should be 
taken to choose the correct band size for each individual bird, typical sizes for banding free-ranging kea 
are 11 mm (0.43 in.) internal diameter for small to average sized individuals and 12 mm (0.47 in.) internal 
diameter bands for larger birds (Orr-Walker, 2010). Size 14 (11.11 mm [0.44 in.]) closed stainless steel 
bands have also been used by institutions raising kea chicks starting between day 18–22 after hatch. 
Aluminum bands should not be used, as kea may be able to pinch them. Care should be taken to check 
the closed band daily on hand-reared chicks or as often as possible for parent-reared chicks to monitor for 
problems as the chick grows into the band. Bands of any kind should be checked on a regular basis 
throughout a bird’s life, and any changes due to bands being lost, removed, or replaced should be recorded 
as soon as possible.  

Transponders are also recommended as a secondary and more permanent method of identification, 
since bands can be lost, damaged, or become illegible over time. Transponders should be placed in the 
pectoral muscle when the bird is at least 500 g (1.1 lbs) in size. Because transponders are difficult to read 
without handling the bird and because there is a small chance they may fail to work, it is recommended that 
the primary identifiers listed above be used in combination with transponders.  
 

Intangible identifiers (called ‘logical identifiers’ in the Zoological Information Management 
System [ZIMS]):  These include, but are not limited to, institutional accession number, house name, public 
name, studbook number, and ZIMS Global Accession Number. While kea are often housed in social groups, 
each bird should be individually identified and data should be recorded in each individual record.  

 
Each kea is assigned a unique AZA Regional and International studbook number, which should be 

recorded in the bird’s record as soon as they are received. Hatches should be reported, usually in the form 
of a specimen report, to the studbook keepers as soon as possible along with the hatch date, location 
(institution), and both parents’ studbook numbers. The hatchling’s sex should also be reported to the 
studbook keepers once it has been determined. When recording the studbook numbers, the hatchling’s 
hatch date should be used as the date the number was assigned, not the date the number was received.  
 

 

AZA Accreditation Standard 
 

(1.4.3) Animals must be identifiable, 
whenever practical, and have 
corresponding ID numbers. For animals 
maintained in colonies/groups or other 
animals not considered readily identifiable, 
the institution must provide a statement 
explaining how record keeping is 
maintained. 
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Chapter 4. Transport 
 

4.1 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 
1.5.11). All temporary, seasonal, and traveling live animal exhibits 
must meet the same accreditation standards as the institution’s 
permanent resident animals, with foremost attention to animal 
welfare considerations (AZA Accreditation Standard 1.5.10). Safe 
animal transport requires the use of appropriate conveyance and 
equipment that is in good working order. Include copies of 
appropriate permits and authorizations in transport documentation. 
If the animal is not owned by the shipping institution, the owner’s 
written permission should be obtained well in advance of the move. 

For government regulations that apply to shipping/transporting 
kea, please refer to section 3.3 Permit Considerations. Information 
on how to obtain permits and authorizations can be found on the 
United States Fish and Wildlife website, www.fws.gov as well 
United States Department of Agriculture 

https://www.aphis.usda.gov/permits/. State regulations and 
permitting required for transporting kea can be found on each 
individual states government websites. Some states require in-
transit or other permits for transport through their state, particularly 
if stopping or staying overnight.  Each state along the route should be contacted for their requirements. 

There are several means of appropriate conveyance for moving kea to different locations. When 
transporting over short distances, such as from one enclosure to another within a single institution, kea can 
be transferred in a solid carry kennel that the kea cannot slip its bill through. Carry kennels should have the 
following: Non-slip floor surface (newspaper, towels, or mats of a type not able to be ingested), and good 
ventilation. It is also recommended to secure the carrier with a precautionary secondary means. For 
example, in addition to the common lock on a carry kennel door, one can place wire or zip tie securing the 
door to the kennel for added safety as kea have been known to disassemble plastic latches, releasing 
themselves from kennels of their own accord. Please refer to Chapter 10: Ambassador Animals for more 
information on this topic. 

When traveling for much longer distances kea can be transported in a modified commercial pet carrier 
(e.g., Petmate Sky Kennels®) 53 cm x 41 cm x 38 cm (21 in. x 16 in. x 15 in.). All crates for shipping kea 
by air should meet International Air Transport Association (IATA) requirements (container requirement 
#11D; IATA, 2013). Shipping recommendations can also be found in the IATA Live Animal Regulations.  
Due to the destructive capabilities of kea, a metal mesh insert should be built that fits directly into the kennel 
(Refer to Figures 3 and 4).  The mesh dimension is 1.27 cm x 2.54 cm (½ in. x 1 in.) galvanized steel. A 
door should be built on one side of the mesh insert that allows the kea to be placed inside the mesh insert 
and then the mesh insert can be placed into the kennel. The mesh insert should be assembled as a very 
snug fit inside the carry kennel, to make sure there isn’t movement. Once the kea is placed into the mesh 
insert, the door should be secured with wire tie or the more preferred heavy duty zipties, before placing the 
mesh insert into the kennel. The mesh insert acts as secondary containment for kea and keeps kea from 
damaging the kennel and possibly escaping. Perches can be installed inside the mesh insert allowing kea 
to more comfortably perch during transportation. Food and water bowls should also be attached to the 
inside of the kennel mesh. Moist foods such as apples, melons, and/or grapes would offer the bird moisture 
during transport, if they are not inclined to consume water directly.  

It is extremely important to do several inspections of a kennel prior to placing an animal inside for 
transport. Crates/kennels should be clean, crack and abrasion free, and have proper labels attached to the 

AZA Accreditation Standard 
 

(1.5.11) Animal transportation must be 
conducted in a manner that is safe, well-
planned and coordinated, and minimizes 
risk to the animal(s), employees, and 
general public. All applicable laws and/or 
regulations must be adhered to.  
 

 AZA Accreditation Standard 
 

(1.5.10) Temporary, seasonal and 
traveling live animal exhibits, programs, 
or presentations (regardless of ownership 
or contractual arrangements) must be 
maintained at the same level of care as 
the institution’s permanent resident 
animals, with foremost attention to animal 
welfare considerations, both onsite and at 
the location where the animals are 
permanently housed. 
 

 

http://www.edecs.fws.gov/
https://www.aphis.usda.gov/permits/
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outside of them for transport. When shipping, “Live Animal” labels with arrows up should be attached to the 
crate on at least three sides. These labels are mandatory for air travel and also highly recommended for 
ground travel. In addition, contact information for both the sending and receiving institutions should be 

attached on the outside of the crate during shipment.   
 

 
 

 

 

 
Commercial air transportation can be used for transporting kea. Adequate communication with the 

airlines is essential and it is important to contact the airlines prior to shipping animals to understand the 
airlines’ policies for transporting live animals. Staff should communicate the need to move the birds in a 
timely fashion, so that the time interval to and from the air freight office to the plane can be minimized.   

When traveling long distances, kea are most commonly transported by airplanes to reduce the amount 
of time a bird spends in a kennel. If the birds are being transported by truck, then there should be enough 
drivers so that they reach their destination in the shortest amount of travel time. Longer truck transports will 
require several staff members. Contact the Department of Transportation, 
(https://www.transportation.gov/), with any questions and keep in mind that when crossing state lines 
regulations can differ. However, if the transport is more than a one-day drive, then it is recommended that 
the drivers stop and rest during the evening. Contact the Department of Transportation with questions and 
for the most updated regulations on driving time vs. resting time.  

Keepers accompanying birds during transport should make sure to have brought along adequate 
supplies, as well as the mindset to check on the bird in route to their destination. When transferring kea via 
ground transportation, it is important to be prepared with supplies for any issues that may arise. Some of 
these supplies may include: extra light for ambient lighting, a flashlight, batteries, thermometers, tools to 
repair barriers/kennels, extra cable ties, and an extra provision of dry substrate. For possible medical 
conditions, towels, plastic bags, a spray bottle, paper towels, a vet wrap, Quick-Stop™ Blood Stopper, silver 
nitrate sticks, triple antibiotic ointment, gauze, and superglue are also important.  Keepers should be 
thoroughly trained and familiar on what the many different signs of stress can look like in kea. Specific signs 

Figure 3 and 4: Kea shipping containers demonstrating mesh insert placed inside plastic carrier crate. 
Photo courtesy of K. Klosterman 
 



Kea (Nestor notabilis) Care Manual  

 

 

 

29 
Association of Zoos and Aquariums 

 

 

 

of stress in kea are addressed later on in the manual.  Please refer to Chapter 10.2: Institutional 
Ambassador Animal Plans for a complete listing of stress indicators for kea. 

Safe transport also requires the assignment of an adequate number of appropriately trained personnel 
(by institution or contractor) who are equipped and prepared to handle contingencies and/or emergencies 
that may occur in the course of transport. Planning and coordination for animal transport requires good 
communication among all affected parties, plans for a variety of emergencies and contingencies that may 
arise, and timely execution of the transport. At no time should the animal(s) or people be subjected to 
unnecessary risk or danger (AZA Accreditation Standard 1.5.11). 

Usually, it is not necessary to have a staff person accompany kea in transport if the trip is less than 12 
hours. However, if a trip is longer than 12 hours, then at most one person would be needed. It is important 
that the trained staff person accompanying the bird on the trip be familiar with that individual bird’s behavior, 
signs of stress, and handling protocol. 

Regarding staffing, there are several roles needed when transporting kea. Animal staff need to be 
trained to handle kea for proper capture and restraint if necessary. Animal staff should be familiar with 
kennel training, as this is a less invasive way to move kea into a shipping crate/kennel. Animal staff need 
to know the proper way to prepare the transport crate/kennel for both safety and containment of kea. 
Training can be done from curatorial and registrar staff, or any animal staff that has prior experience with 
shipping/transporting kea. 

In the event of an emergency while transporting kea on a commercial airline, the airline should have 
contact information for both sending and receiving facilities in order to receive instructions to address the 
situation. If transporting kea in a vehicle, make sure to have properly trained staff to handle emergencies. 
When traveling in a vehicle make sure to sure have medical supplies for kea, as well as capture equipment 
in the case of an escape from a shipping crate/kennel. If transporting kea(s) in a vehicle for a long distance, 
it is recommended to contact other facilities in close proximity to the travel route prior to transport. If an 
emergency happens, then going to one of these facilities nearby may provide additional support.  

When transporting kea, several steps can be used to reduce risk to both kea and staff. Many of these 
steps have already been identified above: proper training on capture and restraint, previous kennel training 
helps easily move kea to and from transport crates/kennels, properly securing the transport crate minimizes 
risk, and the highly recommended secondary containment in the form of a mesh crate insert. All of the 
above as well as providing adequate food and water and minimizing the time spent in the transport 
crate/kennel will serve to reduce risk and stress for kea during transport. 

  
The following recommendations should be considered before shipping kea: 

● When shipping by air, obtain the most direct flight possible and confirm flight arrangements 
48 hours prior to the flight date. 

● Make sure the bird is in good health before shipping 
● Perform transports when temperatures are the best for kea (seasonal and time of day) 
● Avoid transports during breeding season (especially if female could be carrying eggs) 
● Having an established protocol for shipping 

4.2 Protocols  
Transport protocols should be well defined and clear to all animal care staff. Both sending and receiving 
institutions should have transport protocols established to ensure the safe transport of kea and have the 
appropriate equipment and supplies to care for birds immediately before and after transport. The equipment 
must provide for the adequate containment, life support, comfort, temperature control, food/water, and 
safety of the animal(s).  

The first step in transport is capturing and securing the individual to be moved. Kea can be captured 
with a net or they can be trained to go into a kennel via operant conditioning. Again, the use of operant 
conditioning to train birds to enter crates without the need for capture is highly recommended.  Please refer 
to Chapter 10: Behavior Management for more information. If crate training is not an option and restraint is 
necessary, then no one should handle kea without first having been trained and supervised by someone 
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experienced with handling the species. Although kea are a robust species that typically do not stress easily, 
physical restraint of any bird species should be done with care.  Avian bones are less dense than 
mammalian species and are easier to damage as a result (Orr-Walker, 2010).  

As mentioned above, small food and water bowls can be attached to the side of the mesh crate insert 
and should comply with IATA standards. Birds should be well fed and watered prior to transport as well. A 
non-slip material should be added to the floor of the crate/kennel. Substrate could include newspaper, 
towels, and/or matting such as Dri-Dek®. Some facilities have suggested using wood shavings to soak up 
any fecal/urates that accumulate during travel but keep in mind if slated for international border crossing 
this type of substrate may be prohibited. Care should be taken to make sure items that are placed in kennels 
do not have the possibility for ingestion during travel. 
     Kea are susceptible to overheating; special considerations should be taken when these parrots are 
placed into transport containers/crates. The ideal temperature requirement to transport a kea is 4.5–24ºC 
(40–75°F). Labels with temperature recommendations should be attached to the kennel/crate to notify 
airport personnel of the temperature needs of the bird(s). Contacting airlines before shipping is highly 
recommended. Although kea are susceptible to heat, they are hardy birds that can handle colder 
temperatures when compared to other psittacines. It is recommended that shipments occur early in the day 
during the summer months to avoid extreme heat. For adults and juvenile kea, temperatures within the 
crate should remain within the range of 4.5–24°C (40–75°F) to ensure the safety and comfort of the birds. 
Air holes in crates/kennels are necessary to provide sufficient ventilation (IATA, 2013), and these can be 
covered by burlap or a shade cloth to minimize the amount of light and stress to the bird. The material used 
to cover the ventilation holes should be breathable to allow air flow within the crate/kennel. 

Approaches to address light and noise stimuli should be based on IATA guidelines and standards 
(IATA, 2013). The use of a visual barrier to minimize light and sound stimuli can be beneficial, but it is also 
imperative they do not block sufficient ventilation.  
      The AZA Kea SSP recommends that kea should only be shipped singly, as multiple birds housed in a 
small transport vessel under stress have been known to cause injury or even death to other kea. If possible, 
kea should not be kept in a crate/kennel longer than 24 hours. Transport crates/kennel should not be 
opened unless there is an emergency, and this should only be completed by a veterinarian or zoo staff from 
the shipping or receiving institution. In an emergency situation, transport crates should be opened in a 
secure location to avoid the possibility of escape. Kea should be examined for injury once the bird has 
arrived at the receiving institution. The shipping institution should be notified of the kea’s arrival from the 
receiving institution in a timely manner.  

It is important that the environmental conditions (in quarantine) at the receiving institution be similar to 
the sending institution’s conditions. It is also important, where possible, to have two or more kea 
quarantined together, because of the social needs of the animals.  If this is not possible, efforts should be 
made for quarantined birds to have visual or auditory contact with other birds. When recovering from 
transport, it is important to make sure birds are safe from injury and have recovered completely before 
being released; although release should occur as soon as possible after prolonged transport.   

The release protocol should start with determining the weight of the crate with the bird still inside. Once 
this is taken and recorded, the crate door should be directed toward an open space within the bird’s new 
enclosure (e.g., quarantine enclosure) and made visible to the bird. Once the bird has been released, the 
crate should be weighed again to get a baseline weight on the bird without having to restrain it. For release, 
only trained staff should open the crate door. It is less stressful if the bird can be allowed to exit the crate 
on its own timetable, of its own accord. Each institution will have its own protocol for post-transport release. 
Once the bird has moved away from the crate, the crate can be removed while the bird continues to be 
watched for any negative reactions associated with the shipping experience. Water should be made 
immediately available. The transport of a kea is a low-risk endeavor, provided all appropriate safety 
measures are followed. 
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Chapter 5. Social Environment 
 

5.1 Group Structure and Size 
Careful consideration should be given to ensure that animal group structures and sizes meet the social, 

physical, and psychological well-being of those animals and facilitate species-appropriate behaviors. Social 
enrichment of species is considered to be crucial for maintenance of normal species-specific behaviors 
(Orr-Walker, 2010). It is generally acknowledged that group housing of any social species is necessary for 
the psychological health of individuals and as a form of enrichment, as it is one of the most complex and 
effective, assuming group structures are appropriate (Young, 2008). Inappropriate group makeup and size 
can negatively impact the reproductive success of some species. However, research has concluded that 
the benefits of social enrichment far outweighed the benefits of any other forms of enrichment, hence its 
importance in ex situ management (Schapiro et al., 1996). 

 

Age and sex structure of kea social groups: In the wild it is typical for kea to spend time, at least the first 
three years of life (as a juvenile), in large mixed group flocks. Juveniles have been known to live in flocks 
as large 20 individuals in size (Orr-Walker, 2010). This period of time in a juvenile’s life guides the young 
in learning about their environment and social structure. As adults, birds will also flock with others during 
off-breeding season, but during peak breeding/nesting times, birds typically form monogamous pairs. 
Chicks spend up to 12 weeks or more in the nest (Pullar, 1996), and have a long juvenile period. Fledglings 
can stay with parents for up to six months after hatching, but have also been observed joining other 
fledglings much earlier than this.  Even clutch mates may split and join different groups soon after fledging, 
then come together at the nest site again, until they are fully weaned from their parents (G. Gajdon, personal 
communication 2018). When they meet up with their parents again, they will solicit feeding by hunching 
displays (refer to Appendix H: Kea Ethogram). Thus, overall kea social structure can be described as a 
fission fusion dynamic. Due to this very social nature, it is strongly recommended that individuals of this 
species be housed with other kea in a managed setting. 

An important aspect of kea natural behavior to note is that the sexes can have very different behavioral 
tendencies. For example, the sexes differ not only in range size, but also tend to employ different techniques 
for conflict resolution. In adult kea, there are considerable sex differences in size of home range and the 
frequency they join up with other kea. As described by K.J. Wilson, males have much larger home ranges 
and they join other kea throughout the year (Wilson, 1990). Group size varies considerably during the year. 
Adult females seem to stay much closer to their nest site throughout of the year, and they are much less 

neophilic than young kea or adult males (G. Gajdon, personal communication 2018).  
As far as conflict resolution, males tend to do much more posturing and physical displacement of each 

other, whereas females tend to use vocalizations, chasing, and actual physical altercations with one another 
(i.e. aggressive encounters where birds use beaks to bite and feet to grasp their opponents). These 
behaviors for conflict resolution ultimately have a strong impact on how many female kea can be held 
together (K. Klosterman, personal communication, 2014). 

Special consideration of sex should be given when housing kea together in zoos and aquariums. When 
there are multiple adult breeding females in one enclosure, aggression issues can become volatile enough 
for separation to be necessary. Due to issues of temperament, flocking adult female-only groups together 
is not recommended by the SSP unless there is no other option (Meehan, 2017). The solution to minimizing 
aggression between breeding females is to allow for separation of breeding pairs for the duration of the 
breeding season (Orr-Walker, Gajdon, & Roberts, 2013). Limiting nesting possibilities in the living habitat 
also reduces this aggression. The females will still become more aggressive, but if there are no nest sites 
to defend, this will be considerably less (R. Schwing, personal communication, 2018). Multiple females can 
successfully be housed in the same flock together, along with males, without issue when they are still 
juveniles and non-breeding sub-adults. Non-breeding females in the flock have not been a cause for 
concern to the breeding females any more than other conspecifics (K. Klosterman, personal 
communication, 2014).   
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Adult male-only groups are quite commonly found in the North American population with no negative 
effects. There are many examples of AZA/EAZA institutions with male only pairs or flocks in the past or 
present, and this set up has been known to work very well in Europe. The newer strategy of holding multiple 
males with a single female is being considered by the SSP in future holding considerations (J. Meehan, 
personal communication, 2018). It is important to note here that there may always be exceptions to the 
rule, and one should be cautious in generalizing behavior of kea based upon their sex. Despite the general 
correct picture about sex differences, kea should always to be evaluated on an individual level. Kea can 
perform a very wide range of behaviors, and it is well possible that a male kea could become lethally 
aggressive towards females or young birds (G. Gajdon, personal communication, 2018).  
 

Group size and composition recommendations: Because of the very social nature of this species, it is 
not recommended that they be housed alone. The minimum recommended group size for kea is two: either 
1.1 or 2.0. When given a larger living space with sight barriers, multiple feeding stations, and several shelter 
options, institutions have been successful in holding flocks as large as 15-30 birds (R. Schwing, personal 
communication, 2018). However, when breeding pairs form, territorial aggression can result in difficulties 
for maintaining the flock.  If breeding pairs can be separated from the group, this may result in fewer 
problems.   

If it becomes necessary to separate out an individual for medical treatment into a smaller area for closer 
observation, it is highly recommended that the birds remain in close physical proximity to the other 
individuals and/or at minimum have auditory contact. Kea are known to become rather anxious, distressed, 
and begin to show stereotypic behaviors when isolated from the rest of their flock members.  It was found 
that recovery time can be significantly shorter when birds do not have the added stress of separation from 
their mate or flock (K. Klosterman, personal communication, 2014). However, there has been evidence of 
problems arising from reintegrating a kea that was separated in proximity to the group when it was ill. 
Because these birds usually require more attention, medications and feedings while recuperating, a 
recommendation was made to do extra feedings out of sight of the rest of the group. This may well serve 
to reduce reintroduction aggression by enclosure mates (G. Gajdon, personal communication, 2018). 

Typical kea groupings found most commonly in the North American AZA population consist of a 
breeding pair and their offspring. Adult kea are known to give preferential treatment towards fledgling, 
yearling and sometimes even juvenile (birds in their 2nd or 3rd years) kea. In zoos, this behavior has been 
observed regardless of whether or not the juveniles are genetically related to the adult. Adults in flocks have 
been observed deferring to juveniles when challenged at the food source, as well as regurgitating food 
towards juveniles well past the six-month wean mark. This behavior can change closer to around a year of 
age of the juveniles, when adults are in the midst of a new breeding season (K. Klosterman, personal 
communication, 2014). Some institutions recommend removing progeny from a breeding aviary well before 
the next breeding season, as conflict and injury are likely to occur when juveniles interact with the nest site 
and attempt to interact with the breeding pair (Holland, 2007). At this time it is suggested that young birds 
be transferred to a flock situation, where they learn to socialize with a larger group of birds. 

As noted above, adult female-only groups and pairs have not been historically successful due to the 
tendency for territoriality and aggression between adult females. A pair of related adult females has been 
held together for a number of years in some cases, with extra care taken for managing behavior. Strategies 
included providing multiple feeding sites, scattering food and enrichment, behavior monitoring, training the 
dominant individual to transfer off exhibit, etc. While no injuries occurred during the time these females 
were housed together (in the absence of males), one individual showed clear dominance and often 
harassed and displaced the subordinate bird (J. Meehan, personal communication, 2014).   

Male-only groups have been shown to be more successful. Single sexed groups of male kea can be 
maintained for management and exhibit purposes. Having single-sexed male groups can be an effective 
management tool for exhibiting birds without any breeding occurring. Males held in single sex groups have 
been observed to pair and to demonstrate regurgitation behaviors during breeding season (Orr-Walker, 
2010). Male pair bonding in these situations does not appear to pose any problems for the health and 
management of kea. In fact, some facilities report mated males, (those with a bonded female mate) keep 
up friendship bonds with other males through behaviors including regurgitation and tussle play (G. Gajdon, 
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personal communication, 2018). When given the opportunity, bonded male pairs can and will split, typically 
re-pairing with individuals from the opposite sex. Male-only groups are commonly found in the North 
American population, with no negative effects.  
 

Ambassador/education animals: Individually housed kea are usually used in conservation and education 
programs. AZA Parrot Taxon Advisory Group’s Regional Collection Plan (AZA Parrot Taxon Advisory 
Group, 2015) recommends kea be housed together in a minimum of male-male or male-female pairs 
because of their social nature. Whilst individual housing is not recommended for this species, in these 
situations, the social needs of the animal will need to be addressed through the relationship between the 
trainer and the kea.    

Due to the social and gregarious nature of kea, they require a high level of mental stimulation and 
interaction. Through operant conditioning training techniques, an educational/show facility can meet the 
needs of these birds due to their high level of interaction and activity on a daily basis. Birds are given the 
choice to experience a high level of variability in the environment. The opportunity to fly free or otherwise 
participate in training programs, gives the birds stimulation mentally and physically. Housing kea in high 
traffic areas and where other species and caretaker activity can be viewed, offers increased mental 
stimulation and enrichment. Due to all day monitoring of birds in educational facilities, a wide variety of 
enrichment items can be offered and monitored for safety, interest, and activity level. This species needs 
an extreme amount and variety of enrichment to remain stimulated and healthy. Please refer to Chapter 
10: Ambassador Animals as well as Appendix S: Sample Enrichment Items & Calendar. 
 

5.2 Influence of Others and Conspecifics 
Animals cared for by AZA-accredited institutions are often found residing with conspecifics, but they 

can also be found residing with animals of other species. 
In the wild, kea interact with many introduced and endemic species. Native New Zealand species 

include kaka, kākāriki, bellbird, New Zealand robin, tomtit, blue duck, and kiwi in the lowland and montane 
forest areas; falcon, takahe, kakapo, rock wren, and alpine reptile species in the higher alpine areas (Orr-
Walker, 2010). This list is by no means exhaustive. 
 

Mixed-species exhibits: The majority of native New Zealand species listed would not be recommended 
to hold with kea unless the animals are in a very large enclosure that allowed for adequate territory sizes. 
Kea can become very territorial, so any species held with kea should be either non-threatening to the kea, 
occupy different niches, and/or be equally as robust. Each species should be given the ability to safely 
utilize different portions of the enclosure. Before integrating other species with kea, it is recommended that 
the AZA Kea SSP Coordinator be contacted for advice on compatibility. It is also recommended that other 
AZA/EAZA/ZAA institutions with successful mixed species exhibits be contacted to determine specific 
exhibit parameters necessary to keep all species involved safe and comfortable.  For institutions with 
smaller enclosures, it is recommended that flocks of kea be housed by themselves. Institutions with larger 
enclosures may be able to house their kea with other suitable species of birds, although due to increase in 
aggression and territoriality, it is recommended that during breeding season kea be housed by themselves. 
It has been noted that slower moving species, such as pigeons and/or small ground waterfowl, do not have 
enough agility to outmaneuver the kea (K. Klosterman, personal communication, 2014). Holding of kea in 
multi-species exhibits will require further research to determine best practice and welfare standards for all 
species involved. 

In mixed-species exhibits, competition for food resources can be an issue. One species may have to 
defer to another before gaining access to desired resources. It is extremely important to provide ample 
feeding stations for all exhibited species at different height levels within the enclosure with consideration 
for the natural behaviors of each species. In the case of kea, they can and will most likely gain access to 
all feeding stations provided. For example, feeding stations for non-flighted birds (pinioned geese) will still 
be utilized by fully-flighted kea in the enclosure. Keepers with good observational skills are recommended 
to watch for signs of stress, aggression, and competition in mixed-species exhibits. A plan should be in 
place to remove problem individuals or make changes to the exhibit, such as changing feeding station areas 
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or adding visual barriers or physical dividers if problems arise (adapted from Penguin Care Manual, 4.2). 
Table 1 summarizes a mixed-species listing designed to be a reference guide to assist managers in their 
selection of compatible species. This table is provided as a reference guide for species that have been 
previously housed with kea in different facilities. This list is by no means exhaustive, as there may be other 
facilities that have attempted multi-species flocking with kea that we are not currently aware of. In general, 
the AZA Kea SSP does not recommend mixing kea with older, very young, or compromised individuals of 
other species.  

  

Interactions with other species: 
  

Positive interactions:  Lories, lorikeets, various species of finches, and larger faster flying pigeons have 
coexisted peacefully with a flock of kea. These birds will come down to the floor of the flight cage and eat 
from the same fruit plates as the kea as well as eat wax worms off the floor alongside kea during morning 
keeper checks (K. Klosterman, personal communication, 2014). Considering wax worms are one of the 
favored food items of the kea, it is remarkable to see no aggression occurring between mixed-species. This 
is not to say that there is no aggression from kea, as they will from time to time displace pigeons and other 
parrot species away from the feed plates. Displacement is typically half-hearted in nature with only the 
intent to show dominant behavior around food. This is most often observed in juvenile kea that seem to 
spend more time defending feed plates than actually eating (K. Klosterman, personal communication, 
2014). Several kea enclosures on the South Island of New Zealand have mesh that allows for smaller 
passerines to come and go. Specifically, yellowhammers, greenfinches, and sparrows that are not 
permanent residents, but have been observed sharing food sources with kea and the kea are largely 
uninterested in them (N. Ackroyd, personal communication, 2017). 
 

Negative interactions: When attempting to house speckled pigeons and ruddy shelducks with kea some 
facilities have found that these birds were not at all compatible. In small confined spaces, mostly during 
evening hours, kea are very capable of catching and killing these slower moving species. Kea have been 
found to attack the fledgling young of ex situ crested pigeons, but the adults remained without issue. Kea 
have also been noted as able to harass slower birds such as partridges in smaller sized aviaries, or in 
corners of larger aviaries (N. Ackroyd, personal communication, 2017).   
 
Table 1. Species that have been housed with kea (Orr-Walker, 2010; K. Klosterman, personal communication, 2017 
Nick Akroyd, personal communication, 2017). 

Species successfully housed with kea Species in which aggression/death has occurred 

Black-capped Lory Crested Pigeon (fledged young) 
Black Swan Red-legged partridge 
Blue Duck (Whio) 
Cape Barren Goose 
Cardinal Lory 
Dunnocks 
Eurasian Blackbird 
Goldfinch 
Great Spotted Woodpecker 
Greenfinch 
Kākāriki 
Magpie Goose 
Mallard Duck 
Nicobar Pigeon 
Otago Skink 
Perfect Lory 
Pied Imperial Pigeon 
Rainbow Lory 
Red Lory 
Rough Gecko 
Weka 

Ruddy Shelduck 
Speckled Pigeon 
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White-faced Heron 
Yellowhammer 

  

Interactions with conspecifics: Although kea are considered to be diurnal, they are generally more active 
in the early morning and late afternoon/evening. They are a highly gregarious species and form large flocks 
during different times of the year in the wild. They are intelligent, playful, and social animals requiring 
considerable mental stimulation in the form of play objects and companions. Within kea society, males and 
females alike maintain a strongly enforced dominance structure. Quite often though, parts of the social 
hierarchy in kea are intransitive (G. Gajdon, personal communication, 2018). One assumes that the highest-
ranking birds are generally adult and juvenile males, but within the adult ranks this changes between the 
breeding and non-breeding season, with the former showing a rise in rank for all females in breeding mood. 
Juveniles then additionally outrank most adults (R. Schwing, personal communication, 2018). Distinctive 
postures of the head feathers in kea appear to be a means of communication between flock members. 
These feather postures are, in effect, facial expressions (Diamond & Bond, 1999). For a complete 
explanation of these head feather postures including illustrations, please refer to Appendix H section of this 
manual. 
 

Positive Interactions: Adults and juveniles alike will engage in many different forms of positive social 
behaviors. One obvious activity in their social time is allopreening, in which one bird grooms another by 
nibbling at its plumage. The head is the usual focus during these groomings, with particular attention being 
paid to the feathers on the crown, nape, and throat and to the area around the eyes. A second positive 
social interaction is regurgitation of food to each other. Like most other birds, kea are fed by their parents 
until they are well on their way to independence. To solicit either food or preening from their parents, 
fledglings will adopt a characteristic pose called, “hunching” in which they lower their head and body 
towards the ground (Diamond & Bond, 1999). This hunching behavior can also be observed by both sexes, 
juveniles, and sub-adults alike.  In adult birds, this behavior is typically seen between members of a 
breeding pair, as well as a means for provisioning offspring. Male kea feed their mates as part of courtship 
and maintenance of the pair bond, but in the beginning of the breeding season it is often the females that 
initiate the allofeeding first (R. Schwing, personal communication, 2018). 

A third and most enjoyable social interaction to watch is that of playtime. Episodes of play typically 
persist for only a few minutes but can occasionally last for much longer periods of time (K. Klosterman, 
personal communication, 2014).  Kea play with many different kinds of objects and engage in elaborate 
social play. The occurrence and intensity of their play is unique among birds; although, various other bird 
species, such as corvids, are known to play. There has been a variety of studies conducted on kea play in 
ex situ settings (Diamond & Bond, 1999). During these play bouts, kea can commonly be observed doing 
any of the following positive social behaviors: standing face to face and jumping repeatedly, flapping wings 
wildly, pushing each other with their feet, wrestling with their bills, engaging in chase bouts that begin with 
running on the ground and often continue up in the air, tossing small objects vertically in the air, hopping 
continuously, hanging upside down often by one foot, rolling over on the back while waving feet in the air, 
and jumping on the back and belly of play partners.  All aforementioned behaviors can also be accompanied 
by continuous vocalizations, producing a remarkable array of squeals, shrieks, and warbles. 

In groups of young sub-adult kea, an important positive social interaction to mention is the activity of 
group foraging. While adult male kea tend to be very capable scavengers, kea fledglings have poorly 
developed skills in this area. Juvenile and sub-adult kea have been observed watching the feeding behavior 
of mature adults in feeding sites and there are currently some theories regarding whether kea are indeed 
learning or imitating the same behaviors (G. Gajdon, personal communication, 2018). Although the activity 
of group foraging was documented mostly in reference to wild kea flocks, this behavior is seen in ex situ 
kea as well. As was mentioned earlier in the text, adult kea are known to give preferential treatment towards 
both juvenile and even sub-adult kea in reference to food resources. 
 

Negative interactions: In kea, as in many other animals, the social organization of a group can become 
manifested in aggression (Diamond & Bond, 1999). Aggression among kea can be intense, particularly 
among young birds, since they lack an established position in the social hierarchy. Kea are known to strike 
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with their wings and feet, attempting to knock their opponent off-balance. They will also bite any exposed 
area, preferring the area around the face and eyes. Additionally, kea have been observed pulling and 
twisting feathers and skin when they can reach them. Full-scale aggression is less common among adult 
males, presumably because their relative priority has already been determined. At the approach of a 
dominant bird, a subordinate kea usually defers by moving on and foraging at another spot.  

Adult males often displace each other with no displays of aggression. In these instances, one can 
usually defend the food source or item of value with no more than threats, such as gaping or feinting with 
the bill or striking at an opponent with one wing. Occasionally, males of similar rank will face off and engage 
in what is referred to as, “a stare-down.”  Male kea will stand head to head, with bills in close proximity to 
one another, and then wait motionless, often for several seconds until one participant backs down and 
moves away (Diamond & Bond, 1999). Again, it is important to note that many behaviors, such as conflict 
resolution are very dependent upon the individual personalities of each bird. Kea have been described as 
some of the most tolerant and least overtly aggressive social species, with many conflicts being resolved 
completely without actual aggressive behavior, and very infrequently only violent conduct (R. Schwing, 
personal communication, 2018). 

As mentioned in Chapter 5.1, female kea will tend to employ a different means of conflict resolution 
than males. Males tend to do much more posturing and displacement of each other, whereas female kea 
tend to use vocalizations, chasing, and actual physical altercations with one another. In ex situ 
environments, these aggressive behaviors ultimately can become volatile enough for separation to be 
necessary. For reference on more specifically observed kea postures and behaviors, please refer to 
Appendix H: Kea Ethogram.   
 

Enclosure considerations: With any mixed-species enclosure holding a variety of birds, having several 
reliable and clean sources of drinking and bathing water is highly recommended.  It is important to note that 
water sources that are utilized by the larger parrots in multi-species enclosures, such as Nelson® water 
drinkers, will need to be modified or closed off for smaller parrots due to their inability to emerge from the 
smooth sided, deep metal bowls. 

Spatial complexity is extremely important for kea housed at institutions, whether housed in single or 
mixed-species exhibits. Live plants, vegetation, topography, rocks, and other large barriers should be 
available to provide visual barriers. Care should be taken to avoid dead-ends where submissive birds or 
other species could become entrapped. When multi-species are housed in large free flight exhibits with 
kea, it is not recommended to use trap cages for containment. These simply leave an opportunity for a 
smaller bird to become cornered and fall prey to a curious and mouthy kea.   

Kea are particularly aggressive during the reproductive season, and breeding pairs may not tolerate 
another species in their local environment during this time. However, seasonal rotation can mitigate 
this.  Individual kea may also react quite differently to the presence of other species, therefore integration 
should be observed closely to ensure animals do not become stressed, injured, or killed. Double 
containment, strong mesh, and inaccessible hardware and locking mechanisms are recommended for any 
enclosures where kea are housed. 

   

Role of human caretakers: Human caretakers should take precaution when interacting with young, 
impressionable kea. Avoiding imprinting while hand-rearing juveniles is extremely difficult.  For this reason, 
it is highly recommended that, if at all possible, chicks be left in the nest to be parent-reared. It is recognized 
that this is not always a possibility, and so if the decision is made to pull a chick for hand-rearing, it is 
recommended that neonate kea be held together with other chicks in the same brooder. Hand-reared kea 
may have more of a social bond with humans than their parent raised conspecifics, and thus be bolder 
around humans but experience in ex situ breeding situations shows that they will be fully able to integrate 
into a kea group as they mature (K. Klosterman, personal communication, 2018; R. Schwing, personal 
communication, 2018). 

Humans can provide some social stimulation but should not be the only source of social activity for 
these chicks. All kea should be given ample time with conspecifics, in order to develop appropriate 



Kea (Nestor notabilis) Care Manual  

 

 

 

37 
Association of Zoos and Aquariums 

 

 

 

behaviors. As soon as possible after young begin to eat on their own, it is important to introduce them back 
into the physical and visual presence of adult kea.   

In some hand-reared imprinted juveniles aggression towards humans develops. Being a highly 
intelligent species of bird, keepers can employ operant conditioning to teach incompatible behaviors and 
encourage positive interactions with keepers and the public. Please refer to Chapter 9: Behavior 
Management for more details on these methods. Heavily imprinted hand-reared kea have gone on to select 
mates and successfully reproduce, showing no indication of abnormal species-specific behaviors later in 
life (K. Klosterman, personal communications, 2018; R. Schwing, personal communications, 2018).  
 

Walk-in aviaries: In large public walk-in interactive kea exhibits, there are potential challenges that should 
be addressed. Entrance and exit doors should be at the very least double containment and watched closely 
for escape artist kea by volunteers and/or staff members. In several New Zealand kea enclosures, public 
visitors have the ability to enter and exit kea aviaries without staff supervision. These aviaries work to 
contain their birds by employing several different tactics. First off, they utilize a double door entry system 
with magnetic locking mechanisms on each door. This system allows for only one door to open at a time. 
Visitors are instructed via signage to push button with one hand and pull the door handle with the other to 
gain entrance. This appears to be a successful method that deters kea from being able to escape through 
the public doors. Another method employed to deter the birds from entering the secondary containment 
space is to create public walk-in entrance and exit tunnel areas that are significantly darker than the open-
air kea aviary. This has been utilized in several kea aviaries in their native New Zealand with positive results 
(M. Rutledge, personal communication, 2017).   

Kea, as incredibly curious, neophilic parrots, are allured by anything new in their environment.  As such, 
the public should be made aware of the possibility of these birds “interacting” with them. These can be both 
positive and negative interactions, as is commonly found with wild kea as well.  In New Zealand, kea are 
known to carry off food, money, passports, and destroy windshield wipers, tent covers, and roofing material. 
This means they have the ability to poach items from visiting guests including glasses, camera equipment, 
hats, or other loose articles. There is also the potential that interactions with kea could result in holes in 
shoes or clothing. Signage should be employed that makes the visiting public aware of these potential 
outcomes from interactions with the birds. Other facilities attempt to deter excessive public interaction with 
kea by using contained public walking paths through the flights, which dedicates most of the space to the 
birds and serves to contain the public from roaming.   
 

5.3 Introductions and Reintroductions  
The managed care and reproduction of animals housed in AZA-accredited institutions are dynamic 

processes. Animals born in or moved between and within institutions require introduction and sometimes 
reintroductions to other animals. It is important that all introductions are conducted in a manner that is safe 
for all animals and humans involved. 

In general, for neophilic kea, the introduction of novel stimuli including new birds is met with curiosity 
and instant investigation. Staff should closely monitor the introduced bird and the single resident bird and/or 
social group for signs of stress and aggression. Cold introductions (putting birds together in an exhibit 
without some “howdying”) has worked in some institutions but is not considered ideal. Indications that 
introductions are not going well include constant physical aggression, and/or continued strong territorial 
vocalizations. Indications that introductions are going well include the birds roosting, preening, allopreening, 
and/or eating in close proximity. For specific age-based information on the topic of introductions, please 
refer to Appendix I: Kea Introduction Protocol. Here the manual offers a sample introduction protocol, but 
in practice introductions can move quicker and more fluidly than this protocol establishes (G. Gajdon, 
personal communication, 2018). The speed and pace of introductions should always be based upon close 
observation of the individual bird’s behaviors.   

A slow and deliberate process of introduction should be used: auditory contact, visual but separated 
contact, supervised physical contact for increasing amounts of time, and finally unsupervised contact. 
Observing behavior during introductions will help determine when to move on to the next step. Depending 
upon individual personalities and histories, some birds may take longer than others to be introduced. 
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New breeding pair introductions: Any introduction should be taken slowly and deliberately, gradually 
increasing the amount of contact birds have with one another. If the facility’s set up allows for it, auditory 
contact can be the first step in introductions between adults and/or potential breeding pairs. This exposure 
allows kea to be in close enough proximity to hear one another’s vocalizations. Birds will be ready for visual 
contact when relaxed in the new environment and territorial calls are minimal. Visual contact allows kea to 
see each other either through a “howdy” door or being housed near each other where they can see the 
other. Birds will be ready for supervised physical contact when relaxed in the others’ presence. Most 
territorial vocalizations (i.e. aggressive facial, feather, and body posture) and movements should have 
dissipated. Supervised physical contact allows kea to be in the same space with one another. Some body 
posturing is normal, as they need to work out their social hierarchy. During this step in the introduction 
process, there should be plenty of sight barriers and escape routes available. When kea are observed 
perching calmly in close proximity, allopreening each other, playing with enrichment together, or eating in 
proximity with minimal displacement, the birds are ready for complete introduction. The final step of 
introductions is complete integration of introduced birds. To begin, kea should be left unsupervised for only 
short intervals of time, gradually increasing the length of interval of time. When staff is confident that the 
kea are comfortable with one another, they can be left overnight unsupervised. 
 

Re-introducing breeding females to the flock after the nesting season: Flocks with multiple breeding 
females may take some time after breeding season for birds to adjust back into the group. At a certain point 
when females reach sexual maturity, there is the strong possibility that the females will not reintegrate back 
into a group setting. A facility holding multiple female kea should be prepared for this and have available 
separate holding areas for females that are unable to be reintroduced to the larger flock (K. Klosterman, 
personal communication, 2014). 
 

Re-introducing a breeding pair that has been previously separated due to aggression: It is 
recommended to take reintroductions of previously paired breeders just as slowly as one would with a new 
pair being introduced. The same deliberate process of intro can be used: auditory contact, visual but 
separated contact, supervised physical contact, and finally unsupervised introductions. Using a neutral 
territory for both birds is also highly recommended, as well as providing much distraction in the form of 
enrichment.   
 

Introductions involving fledglings and juveniles: It is possible to successfully introduce juveniles and 
even pre-weaned young kea into adult groups of kea (K. Klosterman, personal communication, 2014). A 
successful protocol for introducing hand-reared chicks to the larger flock was developed by one AZA 
institution. As part of this protocol, each introduction was taken very slowly and deliberately, gradually 
increasing the amount of contact birds were able to have with one another. At about three months of age, 
when the chicks are almost fully feathered, they were taken out of the Aviculture nursery on day trips to the 
holding/flight enclosure with adults. Initially, these visits should be short in nature, starting at about 20 
minutes and then gradually increasing from one hour to eight hours. These trips are purposefully brief at 
first, as young kea can become overwhelmed by new sights and sounds and prove to be quite shy at this 
age (G. Gajdon, personal communication, 2018). In the beginning, these introductions should begin in an 
adjacent enclosure where chicks and adults have direct visual and auditory contact with one another. 
Juveniles should start in a smaller, more contained area, as they are most likely not comfortable in a large 
space when coming from a brooder environment.  If there is any glass viewing windows in the space, they 
should be covered to start. Juveniles are extremely awkward fliers when first learning flight coordination. 
After chicks and adults begin to show that they are at ease with this situation (alarm calling by the adults 
begins to decrease and chicks calmly sit on the enclosure floor without nervously backing themselves into 
a corner) the next introduction step involves supervised contact between chicks and adults with one layer 
of mesh between them. The rest of juvenile/adult introduction follows the same procedure as above listed 
under new breeding pair introductions. 

When introducing new juveniles, it is rare to observe issues with adults rejecting or becoming overly 
aggressive towards juveniles joining the flock. On the contrary, adults seem eager, curious, and even 
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sometimes submissive to juveniles being introduced to the flock. Adult males and females have been 
observed regurgitating to juveniles during the very beginning stages of introductions, even to juveniles that 
they are not directly related to. When introducing these juveniles to a group flock, many adult males will 
displace each other to gain access to the chicks. This can in itself be stressful for the chicks (R. Schwing, 
personal communication, 2018). As is stated in Kea: Bird of Paradox, “juveniles are typically given 
preferential treatment during meal times, with adults even submitting/retreating towards posturing juveniles” 
(Diamond & Bond 1999). This is typical of what has been noted in zoo introductions (K. Klosterman, 
personal communication, 2014; J. Meehan, personal communication, 2014). 
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Chapter 6. Nutrition 
 

6.1 Nutritional Requirements 
      A formal nutrition program is required to meet the nutritional 
and behavioral needs of all species (AZA Accreditation Standard 
2.6.2). Diets should be developed using the recommendations of 
nutritionists, the AZA Nutrition Scientific Advisory Group (NAG) 
feeding guidelines: (http://nagonline.net/guidelines-aza-
institutions/feeding-guidelines/), and veterinarians as well as AZA 
Taxon Advisory Groups (TAGs), and Species Survival Plan® 
(SSP) Programs. Diet formulation criteria should address the 
animal’s nutritional needs, feeding ecology, as well as individual 
and natural histories to ensure that species-specific feeding 
patterns and behaviors are stimulated.  

Free-ranging kea are considered opportunistic omnivores that consume a diet comprised of over 200 
different food items representing over 100 different species (Clarke, 1970; Brejaart, 1988). The kea 
digestive tract is similar to other psittacines. Kea have a simple, unspecialized, narrow tongue that is 
appropriate for the diversity of food items consumed, and have fimbriae present at the tip, making fluid and 
nectar consumption easier (Kirk, Powlesland, & Cork, 1993). The beak maxilla is long and narrow with 
strongly curved symmetric borders, within which the broad, longitudinally concave occlusal surface of the 
mandible fits (Kirk, Powlesland, & Cork, 1993). As in other avian species, the esophagus ends in a simple 
enlargement called the crop. The fusiform proventriculus follows, with its raised longitudinal mucosal folds. 
The proventriculus then opens up into the venticulus (gizzard), which lies between the two lobes of the liver, 
and the entrance to the duodenum is closely associated. The close approximation of the proventriculus, 
gizzard, and duodenum permits any food not requiring further mechanical grinding by the gizzard to pass 
more rapidly from proventriculus into the intestine. There are five intestinal loops, including a duodenal loop, 
that then end in the coprodeum. Kea do not have a cecum, which may indicate that long strands of cellulose 
are well-digested prior to reaching the distal intestine (Kirk, Powlesland, & Cork, 1993). 

Kea reside in two different types of habitats: alpine and tropical rainforest (Greer, Gajdon & Nelson, 
2015). They forage primarily alone or in small groups, and peak foraging times are generally 1–2 hours 
after dawn and 1–2 hours before dusk (Diamond & Bond, 1999; Brejaart & Wilson, 1999). During the winter 
months, foraging can comprise up to 70% of their daily activity (Campbell, 1976). The diet of the kea varies 
based on preference, location, availability, and season (Table 2). Generally, the kea diet is primarily 
herbivorous, consisting of 70–95% plant parts (Clarke, 1970; Campbell, 1976; Wilson & Brejaart, 1992; 
Brejaart & Wilson, 1999). Kea take advantage of various foraging strategies to optimize their diet, such as 
feeding on beech nuts in the forest canopy and digging up the earth for plant roots and grubs (Clarke, 1970; 
Lavers et al., 1983; Diamond & Bond, 1999; Brejaart & Wilson, 1999). Some plants such as the mountain 
totara (Podocarpus nivalis) are an important food source for kea year-round, providing fleshy fruit and 
seeds, which the kea husk before consuming (White, 1894; Brejaart, 1988). Location and seasonal 
availability is also an important consideration. Kea residing in the temperate rainforest forage significantly 
more for invertebrates year-round; whereas kea in alpine regions forage more frequently on vegetation 
(Greer, Gajdon & Nelson, 2015). During the spring months, kea consume mostly nectar and flowers, 
whereas in the summer and autumn, fruit, such as from the plant Coprosma, is a more commonly consumed 
food (Greer, Gajdon & Nelson, 2015; R. Brejaart, personal communication, 2017). In the winter months 
when food is scarce, alpine kea often relocate to lower altitudes, and it is suspected that they use their 
olfactory senses to detect and dig up food items from beneath the snow (Diamond & Bond, 1999; Brejaart 
& Wilson, 1999; Gajdon et al., 2009). During this time of year, they will consume leaves, roots, stems, 
seeds, and more invertebrates, including adult insects, insect larvae, and other types of protein sources, 
including animal meat, bone marrow, and fatty human food scraps (White, 1894; Riney et al., 1959; Clarke, 
1970; Diamond & Bond, 1999; Beggs & Mankelow, 2002; Greer, Gajdon & Nelson, 2015). This time of year 

AZA Accreditation Standard 
 

(2.6.2) The institution must follow a written 
nutrition program that meets the 
behavioral and nutritional needs of all 
species, individuals, and colonies/groups 
in the institution. Animal diets must be of a 
quality and quantity suitable for each 
animal’s nutritional and psychological 
needs. 
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also coincides with breeding activity, so it is thought that the additional protein intake improves reproductive 
success (Greer, Gajdon & Nelson, 2015).  

To date, no information is available on the energy content or nutrient profile of the various food items 
consumed by kea. In two studies, several native New Zealand fruits consumed by wildlife were analyzed 
for energy, crude protein, crude fat, and carbohydrate content, but these are not fruits known to be eaten 
by kea (Williams, 1982; Murphy & Kelly, 2003). Further research needs to be conducted on free-ranging 
kea diets, including food preferences versus seasonal availability and nutrient analysis of native New 
Zealand plant parts commonly consumed. 

 

Table 2. Food items commonly consumed by free-ranging kea in New Zealand 

Food type Genus/species (Common name) Seasons References 

Fruit Coprosma spp.       
     E.g. C. pseudocuneata 

All (Riney et al., 1959; Clarke, 1970; Brejaart, 1988; 
Wilson & Brejaart, 1992). 

 Leucopogon fraseri (Patotara) All (Brejaart, 1988). 
 Panax spp.(E.g. Forest ginseng) All  (Brejaart, 1988). 
 Podocarpus nivalis (Snow totara) Summer (Brejaart, 1988; Wilson & Brejaart 1992). 
Seeds Aciphylla spp. 

    E.g. A. colensoi (Speargrass) 
Summer, 
Autumn 

(Myers, 1924). 

 Podocarpus nivalis (Snow totara) Unknown (Wilson & Brejaart 1992). 
Roots Aciphylla spp.  Unknown  (Wilson & Brejaart 1992). 
 
 

Celmisia spp. (Mountain daisy) Spring, 
Autumn 

(Wilson & Brejaart 1992). 

Leaves Celmisia spp. (Mountain daisy) Spring, 
Autumn 

(Wilson & Brejaart 1992). 

 Nothofagus menziesii (Southern beech) All (Clarke, 1970; Wilson & Brejaart 1992). 
Stems Celmisia spp. (Mountain daisy) Autumn, 

Winter 
 

 Ranunculus spp. (Buttercup)  Autumn, 
Winter 

 

Flowers Celmisia spp. (Mountain daisy) Summer (Myers, 1924; Riney et al., 1959; Clarke, 1970). 
 Gentiana spp.  Summer, 

Autumn 
(Clarke, 1970). 

Nectar Phormium colensoi Summer (Wilson & Brejaart 1992). 
 Metrosideros umbellate (Southern rātā) Summer (Wilson & Brejaart 1992). 
Insects Beetles ND* (Myers, 1924; Clarke, 1970; Campbell, 1976; 

Brejaart, 1988). 
 Grasshoppers ND (Myers, 1924; Clarke, 1970; Campbell, 1976; 

Brejaart, 1988). 
Insect 
larvae 

Ants ND (Brejaart, 1988). 

 Costelytra Zealandia (Grassgrubs) ND (White, 1894; Brejaart, 1988). 
 Deinacrida spp. (Wetas) ND (White, 1894; Brejaart, 1988). 
 Prionoplus reticularis (Huhu beetle) Summer 

(observed) 
Schwing pers. Observation on Westcoast 

Bird eggs Puffinus huttoni (Hutton’s shearwater) ND (McMurtrie, Edge, & Golding, 2004). 
 Apteryx australis (Southern brown kiwi) ND (McMurtrie, Edge, & Golding, 2004). 
 Nestor notabilis (Kea) ND (Brejaart, 1988). 
Mammals Ovis aries (Sheep) ND (White, 1894; Brejaart, 1988). 
 Mustella ermine (Stoat) ND (Brejaart, 1988). 
 Mus musculus (House mouse) ND (Beggs & Mankelow, 2002). 
 Hemitragus jemlahicus (Himalayan tahr) Summer 

(observed), 
all 
(presumed) 

(Schwing, 2010). 

Human 
food  

 ND (Diamond & Bond, 1999). 

* ND, not described 
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The caloric requirement of any species is based on its basal metabolic rate (BMR) and metabolizable 
energy requirement (MER). The baseline number of calories needed to maintain normal body functions is 
calculated as the BMR (Table 3). For kea, metabolic rate is stable at environmental temperatures between 

5–28°C (41–82.4°F) (McNab & Salisbury, 1995); however, BMR is likely 21% greater than that of psittacines 

originating from tropical regions during those winter or summer months, when environmental temperatures 
are outside of the kea’s thermoneutral zone (McNab, 1988; Koutsos, Matson, & Klasing, 2001). 
Nevertheless, BMR does not account for energy expended while perching, flying, or foraging, and therefore 
should not be used alone to estimate the birds’ daily caloric needs.  

To adequately meet caloric needs, daily activities and projected energy expenditure should be 
accounted for by calculating the kea’s MER (Table 3). Life stage, season, sex, reproductive status, and 
disease state, however, also affect an animal’s daily caloric requirement, and the calculated MER may 
either under- or over-represent the needs of the individual bird based on these other relevant factors. For 
example, the daily energy expenditure (DEE) of free-ranging adult male kea (n=2) during winter months 
(Table 3; Bryant 2006) can be compared to the calculated MER and used as a rough guide for how season 
may impact energy requirements. Free-ranging kea also experience peak breeding season during those 
winter and early spring months and put on more condition during that time to meet reproductive needs. It 
would be important, therefore, to consider whether kea under human care are part of a breeding pair and 
how the bird’s activity level and exposure to seasonal temperature fluctuations (e.g. outdoor vs. indoor 
aviary) compare to that of free-ranging kea, as daily caloric needs are being assessed. Thus, the calories 
provided by the diet, as estimated based on these calculations and comparisons, should be continually re-
assessed in light of body weight and body condition. 
 

Table 3. Basal metabolic rate (BMR) and maintenance energy requirements (MER) of adult psittacines (McNab, 1988; 
Koutsos, Matson, & Klasing, 2001) and daily energy expenditure (DEE) of free-ranging adult kea (n=2; Bryant 2006).  

 Energy requirements 

 kcal/day kJ/day 

BMR 73.6*(BWkg)0.73 308*(BWkg)0.73 

MER, indoor caged bird 154.6*(BWkg)0.73 647*(BWkg)0.73 

MER, indoor aviary 176.6*(BWkg)0.73 739*(BWkg)0.73 

MER, outdoor aviary, summer 226.1*(BWkg)0.73 946*(BWkg)0.73 

MER, outdoor aviary, winter 229.2*(BWkg)0.73 959*(BWkg)0.73 

DEE, free-ranging kea, winter 202.7 + 16.7 848 + 70 
   

* Refers to multiplication of said amount by the body weight in kg of each individual. 

 
Nutrient requirements specific to kea have not been reported; therefore, requirements reported for 

poultry provide the best approximation for the nutrient needs of kea and should serve as target nutrient 
ranges with which to formulate diets (Table 4). For specific nutrients, canine requirements and omnivorous 
species can be used when no information is reported for poultry. Water requirements vary widely depending 
on species and environmental temperatures and conditions, so free access to clean water should be 
provided at all times.  

Several commercial vitamin and mineral supplements formulated for parrots are available. It is 
recommended to have the diet analyzed first to best understand what is already being provided as a 
baseline. Modifications can then be made to improve the nutrient profile of the diet by including specific 
food items in order to increase targeted vitamin and/or mineral concentrations, or a commercial supplement 
may be offered. If a commercial supplement is included, then diet nutrient analysis should be performed 
with the supplement included to obtain an accurate total diet nutrient profile. One example of when 
supplementation may be needed is for breeding pairs pre- and post-egg laying, where the calcium content 
of the diet should approximate the higher end of the range listed below (Koutsos, Matson, & Klasing, 2001; 
Orr-Walker, 2010). 
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Table 4. Target nutrient ranges for kea (National Research Council, 1994, 2006). 

Nutrient Target range, dry matter basis 

Protein, % 12.00 – 28.00 
Fat, % 5.00 – 8.50 
Linoleic, % 0.80 – 1.30 
Calcium, %* 0.50 – 2.75 
Phosphorous, %* 0.25 – 1.00 
Magnesium, % 0.03 – 0.06 
Potassium, % 0.25 – 0.70 
Sodium, % 0.12 – 0.22 
Iron, mg/kg 30.00 – 120.00 
Copper, mg/kg 4.00– 12.40 
Zinc, mg/kg 25.00 – 70.00  
Manganese, mg/kg 5.00 – 70.00 
Iodine, mg/kg 0.33 – 0.40  
Selenium, mg/kg 0.10 – 0.20 
Vitamin A, IU/kg* 500.00 – 5,000.00  
Vitamin D3, IU/kg* 190.00 – 1,100.00 
Vitamin E, mg/kg 4.30 – 45.40 
Thiamine, mg/kg 0.80 – 2.30 
Riboflavin, mg/kg 1.70 – 10.50 
Niacin, mg/kg 10.30 – 60.00  
Pyridoxine, mg/kg 1.50 – 4.50 
Folacin, mg/kg 0.23 – 1.00 
Biotin, mg/kg 0.09 – 0.30 
Vitamin B12, mg/kg 0.003 – 0.04 
Pantothenic Acid, mg/kg 9.00 – 16.00 
Choline, mg/kg 470.00 – 2000.00  

*High end of target ranges for dietary calcium, phosphorous, and vitamins A and D3, should be provided only to actively breeding, 
egg-laying female kea. These greater concentrations should not be provided long term.  

 

6.2 Diets 
The formulation, preparation, and delivery of all diets must be of a quality and quantity suitable to meet 

the animal’s nutritional and psychological needs (AZA Accreditation Standard 2.6.2). Food should be 
purchased from reliable, sustainable and well-managed sources. The nutritional analysis of the food should 
be regularly tested and recorded.  

Food preparation must be performed in accordance with all 
relevant federal, state, or local laws and/or regulations (AZA 
Accreditation Standard 2.6.1). Meat processed on site must be 
processed following all USDA standards. The appropriate hazard 
analysis and critical control points (HACCP) food safety protocols 
for the diet ingredients, diet preparation, and diet administration 
should be established for kea. Diet preparation staff should remain 
current on food recalls, updates, and regulations per USDA/FDA. Remove food within a maximum of 24 
hours of being offered unless state or federal regulations specify otherwise and dispose of per USDA 
guidelines.  

A wide variety of food items representing appropriate distribution over the food pyramid shown in Figure 
5 should be offered to kea under human care in order to approximate their free-ranging opportunistic 
feeding strategy; see Table 5 for examples. Not only should the type of food vary, but also the size, cut, 
and placement of the food in the birds’ enclosure in a way that will provide mental stimulation by promoting 
natural foraging behaviors, like digging and husking seeds (Pullar, 1996; Orr-Walker, 2010). Food can be 
offered in bowls, but should also be spread around enclosure, contained within toys or puzzles, and portions 
of the diet can also be reserved for training purposes.  

AZA Accreditation Standard 
 

(2.6.1) Animal food preparation and 
storage must meet all applicable laws 
and/or regulations. 
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The amount of food offered daily depends on the caloric density of each item, the percent each item 
contributes to the total diet, and the end goal of calories offered. It is ideal if the base diet offered is almost 
completely finished by the time the next feeding is provided. In addition to the base diet, it is important to 
include smaller foods and enrichment offerings throughout the day to keep bird engaged (Diamond & Bond, 
1999; Orr-Walker, 2010).  

A clean source of fresh water should be available to kea every day, year-round. Environmental 
temperature fluctuations will highly impact consumption, so offering a water free choice will allow kea to 
regulate water intake as needed.  

It is recommended to feed kea twice daily—once in the morning and once in the evening. Based on 
natural peak foraging times, the most appropriate times to offer food are approximately 1–2 hours after 
dawn and before dusk; however, the ability to feed on the recommended schedule will fluctuate based on 
facility operational hours and staff work schedules. If multiple birds are housed together it is recommended 
to divide the food into separate bowls or distribute among various feeding areas to ensure subordinate birds 
have access to food. It also may be useful to limit the number of different diet items offered at each feed, 
instead spreading diet item variety over the course of a week, in order to further discourage competition 
and selective feeding among birds housed together. Birds should be monitored closely during feeding times 
to be sure all are eating well (Orr-Walker, 2010). 

The commercially formulated diet should be provided as the greatest percentage of the total diet (Figure 
5). Caution should be used when feeding a seed-based commercial diet because seeds are generally 
higher in fat content and do not provide enough calcium to meet a bird’s needs. Therefore, a 
pelleted/extruded diet, which generally has lower fat and higher calcium contents, may be more appropriate 
for over-conditioned or egg-laying birds. A variety of vegetables and fruits should also be offered in lesser 
amounts than the commercial diet. Food items providing fat and protein, such as nuts, seeds, and eggs, 
and other treats may also be included for enrichment and training purposes (Table 6).  

Limited nutrient profiles for various food items, including produce and commercial feeds, may be 
available through manufacturer or government websites. Nevertheless, often the data readily available is 
incomplete, not providing data on minerals and vitamins, and/or may not accurately represent the food item 
fed, due to location of origin, preparation (raw vs. cooked, peel on vs. off), or seasonal variation. Thus, the 
nutrient analysis of the specific individual food items and of the total diet fed should be regularly tested by 
a commercial laboratory for dry matter, protein, fat, carbohydrate, and mineral content at minimum. When 
possible, vitamins A, D3, and E are also important dietary nutrients to assess. Nutrient analyses should be 
compared to the requirements stated above, and the diet should be modified as necessary to best 
approximate those target nutrient requirements. If seed-based diets are included, then nutrient analysis is 
more challenging because kea dehull most seeds, so inclusion of the seed kernel and the fiber it provides 
should be considered when evaluating the nutrient content of the total diet (Werquin, De Cock, & Ghysels, 
2005). For an example diet with associated nutrient analysis, as fed at one kea holding institution, please 
refer to Table 7 and 8 below. 

Currently, AZA institutions feed kea a mixture of commercial pellets or crumbles formulated for parrots, 
a variety of fruits and vegetables, seeds, nuts, and nectar. All fresh fruits and vegetables should be 
thoroughly washed before feeding. Kea can diets be supplemented with live insects such as mealworms, 
super worms and waxworms. If insects are included as a protein source, they should be appropriately gut-
loaded. Although we have found that waxworms are indeed a favored item amongst our flock members, 
remember to keep in mind the high fat percentage in this diet item (K. Klosterman, personal communication, 
2019). Some diet items should be provided in smaller quantities or lesser frequency to avoid negative health 
outcomes. These items include animal protein sources, sunflower seeds, peanuts, and walnuts because 
these foods can lead to obesity and gout (Pullar, 1996). Dairy products in general should be avoided 
because the parrots’ digestive tract is not well-equipped to metabolize lactose. If an additional calcium 
source is needed, cheese may be fed at no more than 25 g (0.88 ounces) per bird up to three times per 
week (Pullar, 1996). Other sources of calcium are more easily digested by parrots than dairy products, 
including soluble mineral grit, like cuttlebone and oyster shell, and small pinkies (S. Livingston, personal 
communication 2018). Kea are an omnivorous species, and wild kea have been reported to feed on animal 
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carcasses. For wild kea, this protein source may be an important source of fuel during winter months when 
other food items are scarce; however, for most kea under human care that live in a more stable 
environment, feeding excessive animal carcass protein is not recommended. To our knowledge, it is not 
known whether kea require a greater concentration of protein in their diet, and there is no reported target 
for dietary protein content for this species. Thus, a commercial parrot pellet should be offered to ensure 
that the baseline dietary protein requirement is met, and then an additional protein source, such as whole 
eggs, egg whites, insects, or nut butters, may be offered as an additional enrichment food item.  

The following food items are known to be toxic to parrots and should not be fed to kea: avocado, 
chocolate, onions, mushrooms, dried beans, caffeine, rhubarb leaves, and cabbages -including other 
members of the Brassica family such as broccoli (Orr-Walker, 2010). It is possible that other food items not 
listed here are also toxic to kea, but have not yet been identified; therefore, it is important to monitor birds 
closely when providing new, novel diet items.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 5. This food pyramid describes food items to include in kea diet, with the greatest percent contribution of total 
dietary calories represented by the base of the pyramid (commercial diet) and the least percent contribution to the diet 
represented by the top of the pyramid (treats).  

Table 5. Groups of supplementary diet items that provide comparable nutrient profiles and can be rotated between to 
promote variety within kea diet 

Category Diet Item 

Fruits, low sugar content Tomatoes 

Raspberries 

Strawberries 

Blackberries 

  
Fruits, moderate sugar content Watermelon 

Currants 

Citrus 

Papaya 

Melon 

Pineapple 

Kiwifruit 
Apricots 

Pear 
Blueberries 

Apple, with skin 

  

Treats 
 

 
Nuts & 
Animal 

protein 
 

 

Fruits 

 

 Greens/vegetables 

 

 
Commercial formulated diet 
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Fruits, high sugar content Banana 

Mango 

Grapes 

Fig 

  
Leafy green vegetables Spinach 

Kale 

Turnip greens 

Romaine lettuce 
  

Vegetables, low starch/high fiber contents Cucumbers 

Zucchini 
Yellow squash 

Green, red, yellow bell pepper 
Carrots 

Green beans 

Beets 

Eggplant 
  

Vegetables, high starch/low fiber contents Peas 

Corn 

Eggplant 
White potatoes 

Sweet potatoes 
  

Protein, low fat content Egg, whites 
  

Protein, high fat content Egg, yolks 

Insects, like mealworms, waxworms 

Peanuts/Peanut butter 
Nuts/Nut butter 
Seeds 

  

 

Table 6. Supplementary diet items that may be offered to kea and the primary nutrient(s) each food item will provide to 
the total diet 

Supplementary diet items Desired nutrient(s) 

  

Fruits*  

Tomato Potassium, vitamin C 

Raspberries Vitamin C 

Strawberry Vitamin C 

Blackberries Vitamin C 

Watermelon Vitamin A, vitamin C 

Currants Vitamin C, vitamin K 

Grapefruit Potassium, vitamin C 

Papaya Vitamin A, vitamin C, folate 

Cantaloupe Potassium, vitamin A, vitamin C 

Honeydew Vitamin C 

Pineapple Vitamin C 

Orange Potassium, vitamin C 

Kiwifruit Potassium, vitamin C 

Apricots Potassium,  
Pear Vitamin C 

Blueberries Vitamin C, vitamin K 

Apple, with skin Vitamin C, fiber 
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Banana Potassium, magnesium, vitamin B6, vitamin C 

Mango Vitamin A, vitamin C 

Grapes Vitamin K 

Fig Vitamin B6, vitamin K, potassium 

  

Vegetables  

Spinach Fiber, potassium, calcium, magnesium, iron, vitamin A, vitamin K, vitamin C, vitamin E, 
folate 

Kale Fiber, potassium, calcium, iron, vitamin A, vitamin K, vitamin C, vitamin E, folate 

Turnip greens Fiber, potassium, calcium, iron, vitamin A, vitamin K, vitamin C, vitamin E, folate 
Lettuce (romaine) Fiber, vitamin A, folate 

Cucumber Water 
Green beans Fiber, potassium, vitamin A 

Carrot Potassium, vitamin A 

Yellow squash Vitamin A, vitamin C 

Zucchini Potassium, vitamin C 

Pepper (green, red, yellow 
bell)  

Vitamin C, vitamin A 

Peas Fiber, potassium, magnesium 

Eggplant Fiber, potassium, iron 

Corn Vitamin B, Iron 

Beets Fiber, potassium, Vitamin C, carotenoids 

White potato Potassium, vitamin C 

Sweet potato/yam Potassium, vitamin A, vitamin C 

  

  

Proteins  

Egg Protein, vitamin A, vitamin B, vitamin D, iron 

Insects Protein, fat 
Cheese Fat, potassium, vitamin B, vitamin D 

Peanuts Magnesium, iron, vitamin B 

Peanut butter Protein, fat 
Nuts, nut butters Fat, potassium, magnesium, zinc, vitamin E  
Seeds Fat, iron, vitamin E 

  
* Fruits are listed in order from least to greatest sugar content per 100g (USDA nutrient database). 

 
Table 7. Example diet* and associated nutrient analysis from one kea holding institution in the United States  

Example diet:  
 
Food item (preparation) 

 
Days 

offered/week 

 
Daily amount (grams) 

offered per bird 

 
Total weekly amount 

(grams) per bird 

Apple (chunk) 3 11 33 

Banana (chunk, no peel) 2 7.3 22 

Grapes (whole) 2 7.3 22 

Cantaloupe (chunk, no rind) 2 7.3 22 

Pear (chunk) 2 7.3 22 

Mango (chunk, no pit) 2 7.3 22 

Papaya (chunk) 2 7.3 22 

Orange (chunk, no peel) 2 7.3 22 
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Grapefruit (chunk, no peel) 2 7.3 22 

Honeydew (chunk, no rind) 2 7.3 22 

Sweet potato (chunk, raw) 3 6.7 20 

Whtie potato (chunk, raw) 4 9 27 

Corn (chunk, +/- cob) 4 17.7 53 

Peas (shelled) 3 13.3 40 

Jicama (chunk, raw) 3 6.7 20 

Cucumber (chunk) 4 4.3 13 

Beets (chunk) 4 4.3 13 

Summer squash (chunk) 2 2.3 7 

Zucchini (chunk) 3 3.3 10 

Carrot (chunk) 3 3.3 10 

Green bean (whole) 3 3.3 10 

Green pepper (chunk) 2 2.3 7 

Romaine 4 17.7 53 

Spinach 3 13.3 40 

Egg (hard-boiled, shell on) 1 20 20 

Mealworms 2 6.7 20 

Mazuri Parrot Maintenance 
(56A8) Pellets 

3 11 33 

Maruri Low Iron Pellets 1 3.7 11 

Harrison’s Pellets 3 11 33 

Water 7 28.7 86 

Kea cookie† 7 40 280 
*This example is being provided to display a diet offering a variety of ingredients and to demonstrate how the diet should be analyzed 
for nutrient content and compared to target nutrient ranges. Any discrepancies between diet nutrient concentrations provided and the 
target nutrient concentrations should be considered on an individual basis and in light of the health of the specific kea population.    
†Kea cookie recipe: Each batch makes approximately 87 20g cookies. Soak 650g Mazuri Parrot Maintenance (56A8) Pellets in 
approximately 1000-1100g water. After water absorbed, mix with 20g canary seed, 12.5g red millet seed, 12.5g white millet seed, and 
5g rapeseed. During winter months only, add 30g coconut oil to this recipe. 
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Table 8: Nutrient analysis for above example diet, on a dry matter basis: 

Nutrient Concentration 
range*, dry matter 
basis 

Target nutrient range, 
dry matter basis 

Gross energy, kcal/g 0.06-0.07 ND* 

Protein, % 17.7 – 18.1 12 – 28 
Fat, %† 8.5 – 10.2 5 – 8.5 
Linoleic, %† 0.36 – 0.39 0.8 – 1.3 
Calcium, % 0.67 – 0.68 0.5 – 2.75 
Phosphorous, % 0.58 – 0.59 0.25 – 1.0 
Magnesium, %† 0.16  0.03 – 0.06 
Potassium, %† 0.88 – 0.90 0.25 – 0.7 
Sodium, % 0.13 0.12 – 0.22 
Iron, mg/kg† 165 – 168 30 – 120 
Copper, mg/kg 10.6 – 10.8 4 – 12.4  
Zinc, mg/kg† 71 – 72 25 – 70  
Manganese, mg/kg 60.7 – 61.8 5 – 70 
Iodine, mg/kg† 0.70 – 0.72 0.33 – 0.4  
Selenium, mg/kg 0.15 0.1 – 0.2 
Vitamin A, IU/kg† 51,950 – 52,900 500 – 5,000  
Vitamin D3, IU/kg 1,010 – 1,030  190 – 1,100 
Vitamin E, mg/kg† 108 – 110.4 4.3 – 45.4 
Thiamine, mg/kg† 8 – 8.2 0.8 – 2.3 
Riboflavin, mg/kg 8.4 – 8.6 1.7 – 10.5 
Niacin, mg/kg† 63 – 64 10.3 – 60  
Pyridoxine, mg/kg† 7.8 – 8 1.5 – 4.5 
Folacin, mg/kg† 3.1 – 3.2 0.23 – 1.0 
Biotin, mg/kg† 0.39 – 0.4 0.09 – 0.3 
Vitamin B12, mg/kg 0.02 0.003 – 0.035 
Pantothenic Acid, mg/kg 14.1 – 14.4 9 – 16 
Choline, mg/kg 806 – 821 470 – 2000  

*Concentration range based diet with and without addition of coconut oil in kea cookie recipe; ND, not determined  
†Nutrient concentration provided by diet exceeds target nutrient range.  Relevance of the excess depends on nutrient provided and 
health status of bird(s).  
 

Food Safety: All food offered to kea should be removed from the enclosure within 24 hours of being offered, 
unless state or federal regulations specify otherwise, and disposed of per US Department of Agriculture 
(USDA) guidelines. All fruits and vegetables should be refrigerated (4°C [39.2°F]) prior to use. All dry foods, 
including but not limited to pellets, grains, cereals, nuts, should be stored in sealed bins in a dry cool 
location. Storage at appropriate temperatures and within sealed containers will also minimize exposure of 
food items to pests (Orr-Walker, 2010). Additional pest control may be warranted depending on the region. 
Insecticides and pesticides should be avoided both in food storage and preparation areas and within kea 
exhibits in order to prevent toxicity. 
 

Browse: If browse plants are offered to kea as enrichment, all 
plants should be identified and assessed for safety. The 
responsibility for approval of plants and oversight of the program 
should be assigned to at least one qualified individual (AZA 
Accreditation Standard 2.6.3). The program should identify if the 
plants have been treated with any chemicals or near any point 
sources of pollution and if the plants are safe for the species. If 
animals have access to plants in and around their exhibits, there 
should be a staff member responsible for ensuring that toxic plants are not available. Specific to kea, browse 
items that are known to be toxic and should not be offered include: onion weed (Asphodelus fistulosis), 
black nightshade (Solanum nigrum), bittersweet nightshade (Solanum dulcamara L.), Jerusalem cherry 
(Solanum pseudocapsicum), karaka (Corynocarpus laevigatus), tutu (Cariaria spp.), yew (Taxus baccata), 

AZA Accreditation Standard 
 

(2.6.3) The institution must assign at least 
one paid or unpaid staff member to 
oversee appropriate browse material for 
the animals (including aquatic animals). 
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hemlock (Conium maculatum), and oleander (Nerium sp.; Orr-Walker, 2010). Again, it is possible that other 
browse items not listed here are also toxic to kea, but have yet to be identified. Always closely monitor kea 
when providing new, novel browse items. It is recommended that kea holding institutions develop a list of 
approved browse for use with kea with horticulture and veterinary assistance. For a sample list of approved 
browse that is used at a holding institution, see Appendix Q. Caretakers should always be sure of the 
species identification and history of the plant material being offered or consult with horticulture staff for 
confirmation before offering it to kea. 

6.3 Nutritional Evaluations 
Body weight and body condition of kea should be monitored over time while under human care. 

Evaluation should occur on a regular schedule and be performed every six months at a minimum.  
Based on free-ranging kea, the weight for males is 956g + 18g (2.1lbs + 0.04lbs) (mean + standard 

error) and females is 779g + 22g (1.7lbs + 0.05lbs) (mean + standard error) (Bond et al., 1991). Body 
weights for kea under human care are reported to fluctuate based on season, in accordance with activity 
level and breeding, particularly for females. During winter months, one facility reports female kea become 
more sedentary and both sexes are prone to weight gain. This facility tolerates males gaining 50g (0.11lbs) 
and females 100g (0.22lbs) (or 200g [0.44lbs] if breeding) during winter months (G. Gajdon, personal 
communication 2018). Another facility reports weight reductions during summer months, with males 

weighing 750–900g (1.65–1.98lbs) and females 650-800g (1.43–1.76lbs), while maintaining good body 

condition according to veterinary exam (R. Schwing personal communication, 2018). With these variations 
with respect to population, season, and breeding, it may be more prudent to monitor individual body weight 
along with body condition, over time throughout its various life stages and across season, and come up 
with individualized target weight ranges for each bird.  

Assessment of body condition is subjective, but a scoring system can be used to make assessment 
more objective. A reliable method of body condition scoring for birds uses the assessment of subcutaneous, 
or just under the skin, fat cover in various assigned body locations, and assigns scores relative to amount 
of fat cover and/or location. Subcutaneous fat is stored in three areas in birds and filled with fat in the 
following order: 1) the furculum (wishbone) hollow, just below the throat at the top of the breast muscle; 2) 
the hollow under the wing; and 3) the lower abdomen anterior to the vent. Numeric codes are assigned as 
follows: 0 = no fat present in any location; 1 = small amount of fat in furcular hollow (< 5% filled), no fat or 
a trace located under the wing and/or abdomen; 2 = furcular hollow 1/3 filled with ventral portion completely 
filled in, small amount of fat under wing and/or abdomen—or—if no fat in furcular hollow, fat pad present 
under wing or ventral abdomen; 3 = furcular hollow ½ full and fat pad present under wing and on abdomen; 
4 = furcular hollow full and thick layer to mounding fat under wing and on abdomen; 5 = furcular hollow fat 
bulging above furculum and fat pads under wing and on abdomen are well-padded (DeSante et al., 2016).  

As able, blood work should be performed on an annual basis at minimum. Serum should be analyzed 
for biochemical profile along with trace minerals, in order to best assess nutritional status. Serum vitamin 
analysis, particularly vitamins A and E, should ideally be performed as well.  Monitoring serum values over 
time in light of body weight, body condition, and diet analysis will permit the most thorough nutritional 
evaluation.  

AZA institutions responsible for managing kea report nutritionally-related diseases, which include 
wasting, hepatic lipidosis (fatty liver disease), parasitism, gout with related arthritis, and obesity. Wasting 
and obesity can be avoided with close monitoring of body weights and body conditions. Wasting may or 
may not be related to parasitism, but should be ruled out in all cases where body condition is poor. Obese 
kea can be provided a calorie restricted diet, but also should be encouraged to increase energy expenditure. 
One idea would be to encourage foraging behaviors by scattering and hiding diet items within enclosure, 
rather than providing the diet in a bowl. Hepatic lipidosis is often associated with obesity and can be 
mitigated by avoiding obesity and monitoring the fat content of the diet in conjunction with serum liver 
enzymes, cholesterol, and triglycerides. Gout and related arthritis are related to a diet that is too rich in 
protein. It is important, therefore, to not overfeed a kea with protein. Although this species is omnivorous 
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and wild birds have been seen feeding on animal carcasses, there is no evidence to suggest that animal 
protein is a required part of a kea’s diet (Pullar, 1996). 
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Chapter 7. Veterinary Care 
 
7.1 Veterinary Services 

Veterinary services are a vital component of excellent animal 
care practices. A full-time staff veterinarian is recommended; 
however, in cases where this is not necessary, a consulting/part-
time veterinarian must be under contract to make at least twice 
monthly inspections of the animal collection and to respond to any 
emergencies (AZA Accreditation Standard 2.1.1). In some 
instances, because of their size or nature, exceptions may be made 
to the twice-monthly inspection requirement for certain institutions 
(e.g., insects only, etc.). Veterinary coverage must also be available 
at all times so that any indications of disease, injury, or stress may 
be responded to in a timely manner (AZA Accreditation Standard 
2.1.2). All AZA-accredited institutions should adopt the guidelines 
for medical programs developed by the American Association of 
Zoo Veterinarians (AAZV), available at the AAZV website under 
“Publications”, at 
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839 
(AZA Accreditation Standard 2.0.1). 

Routine health exams should be performed annually, opportunistically, or as needed based on the 
animal’s health status or other factors and should include a review 
of husbandry, a complete physical exam including body weight, 
and blood collection for a complete blood count (CBC) and 
biochemistry panel. If the bird needs to be sedated for the physical 
exam, whole body radiographs may be taken at that time. 
Radiographs should be considered if any abnormalities are found 
during the physical exam. The bird’s status for psittacine herpes, 
polyoma virus, psittacine beak and feather disease, chlamydia, 
and avian bornavirus should be re-evaluated periodically based 
on each collection’s history and husbandry practices. Fecal 
parasite screens should be performed twice a year. It may be 
appropriate to take a representative group sample where 
individuals are housed together.   

Protocols for the use and security of drugs used for veterinary 
purposes must be formally written and available to paid and 
unpaid animal care staff (AZA Accreditation Standard 2.2.1). 
Procedures should include, but are not limited to: a list of persons 
authorized to administer animal drugs, situations in which they are 
to be utilized, location of animal drugs and those persons with 
access to them, and emergency procedures in the event of 
accidental human exposure. 
Commonly used drugs for kea include, but are not limited to: 

● Anesthetic gases (Isoflurane, Sevoflurane) 
● Antibiotics (i.e. Amoxicillin, Cephalexin, Enrofloxacin, 

Orbifloxicin, Clindamycin, Metronidazole, Trimethoprim-Sulfamethoxazole) 
● Antifungals (i.e. Fluconazole, Itraconazole, Nystatin) 
● Anthelmintics (i.e. Pyrantel pamoate, Ivermectin, Fenbendazole) 
● Anti-inflammatories (i.e. Meloxicam) 
These drugs are not unique to kea (or psittacines) and do not require any special handling or storage. 

Medications used to treat the most common diseases or injuries generally do not pose any safety hazards 

AZA Accreditation Standard 
 

(2.1.1) A full-time staff veterinarian is 
recommended.  In cases where such is 
not necessary because of the number 
and/or nature of the animals residing 
there, a consulting/part-time veterinarian 
must be under written contract to make at 
least twice monthly inspections of the 
animals and to respond as soon as 
possible to any emergencies. 
 

AZA Accreditation Standard 
 

(2.0.1) The institution should adopt the 
Guidelines for Zoo and Aquarium 
Veterinary Medical Programs and 
Veterinary Hospitals, and policies 
developed or supported by the American 
Association of Zoo Veterinarians (AAZV). 
The most recent edition of the medical 
programs and hospitals booklet is 
available at the AAZV website, under 
“Publications”, here. 
"http://www.aazv.org/displaycommon.cfm?
an=1&subarticlenbr=839" 
http://www.aazv.org/displaycommon.cfm?
an=1&subarticlenbr=839, and can also be 
obtained in PDF format by contacting AZA 
staff. 
 

AZA Accreditation Standard 
 

(2.1.2) So that indications of disease, 
injury, or stress may be dealt with 
promptly, veterinary coverage must be 
available to the animals 24 hours a day, 7 
days a week. 
 

AZA Accreditation Standard 
 

(2.2.1) Written, formal procedures must be 
available to paid and unpaid animal care 
staff for the use of animal drugs for 
veterinary purposes, and appropriate 
security of the drugs must be provided. 
 

http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839%22%20http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839


Kea (Nestor notabilis) Care Manual  

 

 

 

53 
Association of Zoos and Aquariums 

 

 

 

to either humans or animals. Institutions should follow their current protocols regarding storage and 
administration of these drugs. Often medications can be formulated by a reputable compounding pharmacy 
to make administration easier and more successful. Follow the instructions on the medication label for 
proper storage and administration of these medications. For treating kea, refer to psittacine dosages in 
exotic drug formularies. No government permits are required for obtaining or handling medications used to 
treat kea.    

Veterinary record keeping is an important element of animal care and ensures that information about 
individual animals and their treatment is always available. A designated staff member should be responsible 
for maintaining accurate animal veterinary record keeping. Information that should be recorded on a daily 
basis, includes any signs of illness or injury including abnormal appetite, urates or feces, abnormal 
behavior, signs of pain or trauma. If a bird is receiving medication, record on a daily basis if that medication 
was administered successfully and if there is any change in the condition the bird is being treated for. During 
breeding season, record any breeding behavior that is observed and the presence (or absence) of eggs. 
Institutions should also maintain records regarding the diet, housing, breeding history, behavior, weight, 
and medical history of an animal. Information obtained from a physical exam, including type of anesthesia 
used, blood work results, radiographic findings, fecal parasite results, and any other diagnostic test results, 
should be entered in the animal’s medical record. Any medications prescribed or treatments administered 
should also be recorded in the patient’s medical record. In the event of a death, necropsy findings should 
also be included. 
 

7.2 Transfer Examination and Diagnostic Testing Recommendations 
 The transfer of animals between AZA-accredited institutions or certified related facilities due to AZA 
Animal Program recommendations occurs often as part of a concerted effort to preserve these species. 
These transfers should be done as altruistically as possible and the costs associated with specific 
examination and diagnostic testing for determining the health of these animals should be considered. Refer 
to Appendix O for normal health parameter values for kea. 

All individuals should receive a pre-shipment exam by a veterinarian prior to the transfer to a different 
institution. The examination should include: confirmation of or placement of a permanent identifier (i.e., 
transponder chip, leg band), complete physical exam including weight, blood work including CBC and 
biochemical panel, viral panel (psittacine herpes, polyoma virus, psittacine beak and feather disease +/- 
avian borna virus and West Nile virus) and chlamydia, fecal parasite screen, and fecal culture. If the animal 
is sedated for the examination or any abnormalities are found during the physical exam, then radiographs 
should be obtained as well. Treatment for parasites should be initiated prior to shipment.   

The animal’s medical record including all pre-shipment test results as well as diet and husbandry 
information should be transferred to the receiving institution prior to the shipment. Please refer to Appendix 
O: ISIS Physiological Reference Intervals for Kea. 
 

7.3 Quarantine 
AZA institutions must have holding facilities or procedures for 

the quarantine of newly arrived animals and isolation facilities or 
procedures for the treatment of sick/injured animals. Quarantine 
duration should be assessed and determined by the pathogen risk 
and best practice for animal welfare (AZA Accreditation Standard 
2.7.1). All quarantine, hospital, and isolation areas should be in 
compliance with AZA standards/guidelines (AZA Accreditation 
Standard 2.7.3; Appendix E). All quarantine procedures should be 
supervised by a veterinarian, formally written and available to paid 
and unpaid staff working with quarantined animals (AZA 
Accreditation Standard 2.7.2). If a specific quarantine facility is not present, then newly acquired animals 
should be kept separate from the established collection to prohibit physical contact, prevent disease 
transmission, and avoid aerosol and drainage contamination. If the receiving institution lacks appropriate 

AZA Accreditation Standard 
 

(2.7.1) The institution must have holding 
facilities or procedures for the quarantine of 
newly arrived animals and isolation facilities 
or procedures for the treatment of 
sick/injured animals. Quarantine duration 
should be assessed and determined by the 
pathogen risk and best practice for animal 
welfare. 
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facilities for quarantine, pre-shipment quarantine at an AZA or 
American Association for Laboratory Animal Science (AALAS) 
accredited institution may be applicable. Local, state, or federal 
regulations that are more stringent than AZA Standards and 
recommendation have precedence. 

The quarantine facility should ideally be in a location that is 
separate from the rest of the animal collection with its own 
ventilation and water supply to prevent disease transmission. The 
environment should be maintained at the appropriate photoperiod 
and temperature parameters for the species. The time in 
quarantine can be used to gradually acclimate the bird to the 
conditions of its new exhibit. The birds should be housed in 
appropriately sized enclosures with perching that will allow them 
to move about and interact with their environment, as kea are very 
intelligent and become bored easily, which can lead to destructive 
behaviors. The enclosures for quarantine should be constructed 
of a material that is durable (i.e. heavy gauge wire) with latches 
that can be locked. The enclosure should be able to be disinfected 
daily and the bird should be provided new food and clean water 
each day. While in quarantine, all individuals should be monitored by a veterinarian. The bird’s behavior 
and appetite should be recorded daily. Weights should be obtained minimally upon entry and exit of 
quarantine, but more frequent weights should be obtained if feasible without causing too much stress. Kea 
can often be easily scale trained, so this option should be considered (Please refer to Chapter 9: Behavior 
Management). Birds should be housed individually to make monitoring of behavior and appetite easier, but 
if possible allow visual access to each other to reduce stress. An exception would be if there is a history of 
incoming birds from the same institution being housed together previously.        

If a designated quarantine facility is not available, then the birds should be housed in a location that is 
separate from the institution’s bird collection. At the very least, quarantined kea should be housed separate 
from other psittacines. Separate dishes, enrichment, and tools should be assigned to quarantine animals 
and not be used with the rest of the collection. If there is not a designated quarantine staff to care for the 
birds, then measures should be taken to prevent disease transmission, such as servicing the quarantine 
birds after collection birds have been cared for and keeping separate clothing and boots that are only worn 
at the quarantine location. Enclosures for the birds should be the same as described above and allow for 
daily disinfection.    

AZA institutions must have zoonotic disease prevention procedures and training protocols established 
to minimize the risk of transferable diseases (AZA Accreditation 
Standard 11.1.2) with all animals, including those newly acquired 
in quarantine. Keepers should be designated to care only for 
quarantined animals if possible. If keepers must care for both 
quarantined and resident animals of the same class, then they 
should care for the quarantined animals only after caring for the 
resident animals. Care should be taken to ensure that these keepers are “decontaminated” before caring 
for the healthy resident animals again. Equipment used to feed, care for, and enrich animals in quarantine 
should be used only with these animals. If this is not possible, then all items must be appropriately 
disinfected, as designated by the veterinarian supervising quarantine before use with resident animals. 

Working with kea does potentially expose keepers to the risk of contracting zoonotic diseases, such as 
Psittacosis (Chlamydia psittaci) or Tuberculosis (Mycobacterium avium) as well as parasitic or fungal 
infections. In addition to zoonotic diseases, keepers are exposed to the bird’s high-pitched vocalizations, 
which could cause permanent hearing loss. To limit exposure, keepers should always wear the proper 
personal protective equipment (PPE) such as boots, eye protection, ear plugs, and a mask to prevent 
inhalation of aerosolized particles.   

AZA Accreditation Standard 
 

(2.7.2) Written, formal procedures for 
quarantine must be available and familiar 
to all paid and unpaid staff working with 
quarantined animals. 
 

AZA Accreditation Standard 
 

(2.7.3) Quarantine, hospital, and isolation 
areas should be in compliance with 
standards/guidelines contained within the 
Guidelines for Zoo and Aquarium 
Veterinary Medical Programs and 
Veterinary Hospitals developed by the 
American Association of Zoo 
Veterinarians (AAZV), which can be 
obtained at: 
http://www.aazv.org/displaycommon.cfm?
an=1&subarticlenbr=839. 

AZA Accreditation Standard 
 

(11.1.2) Training and procedures must be 
in place regarding zoonotic diseases. 
 

http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
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To prevent disease transmission between collection animals and quarantine animals, foot baths should 
be used when entering and exiting quarantine facilities. Foot baths should contain a quaternary ammonia 
disinfectant and be changed a minimum of every other day. If the quarantine keeper will be taking care of 
collection animals in the same day, then the keeper needs to either change clothes or wear coveralls to 
prevent contamination of work clothes. All PPE (boots, gloves, eye protection, masks) worn in the 
quarantine facility should remain in the building and not be worn to other areas of the institution. All 
equipment (dishes, nets, hoses, brooms, etc.) used in the quarantine facility should remain in the building 
and not be removed to other areas of the institution. If possible, food should be delivered and prepared at 
the quarantine facility rather than transported between quarantine and the main collection. 

Proper disinfection of enclosures, equipment, and enrichment items is the best means of preventing 
disease transmission. The procedure for disinfection is as follows. First, remove enrichment items and as 
much organic matter (i.e. food, feces, straw) as possible from the enclosure. Spray the enclosure to remove 
any further debris from the walls and floor. Apply a disinfectant that will not corrode the structure, but will 
kill bacteria (including mycobacteria), viruses, and fungus. In general, quaternary ammonias, bleach, and 
oxidizing agents are good choices. The disinfectant should be allowed a contact time of at least 15 minutes. 
Rinse the enclosure, starting at the highest point and end with the floor. To disinfect equipment and 
enrichment items, manually remove organic matter from the surface. Soak the items in a disinfectant for at 
least 15 minutes and then rinse thoroughly. When disinfecting, kea should be transferred to another 
enclosure or monitored very closely during the soak time to prevent ingestion of the disinfectant by the 
curious birds.  

Quarantine should last a minimum of 30 days (unless otherwise directed by the staff veterinarian). If 
additional mammals, birds, reptiles, amphibians, or fish of the same order are introduced into their 
corresponding quarantine areas, the minimum quarantine period must begin over again. However, the 
addition of mammals of a different order to those already in quarantine will not require the re-initiation of 
the quarantine period. 

During the quarantine period, specific diagnostic tests should be conducted with each animal if possible 
or from a representative sample of a larger population (e.g., birds in an aviary or frogs in a terrarium; see 
Appendix E). A complete physical including a dental examination, if applicable, should be performed. 
Animals should be evaluated for ectoparasites and treated accordingly. Blood should be collected, 
analyzed, and then sera banked in either a -70 °C (-94 °F) freezer or a frost-free -20 °C (-4 °F) freezer for 
retrospective evaluation. Fecal samples should be collected and analyzed for gastrointestinal parasites and 
the animals should be treated accordingly. Vaccinations should be updated as appropriate. If the 
vaccination history is not known, then the animal should be treated as immunologically naive and given the 
appropriate series of vaccinations.  

During quarantine, the birds should be monitored for abnormal behavior and appetite. A quarantine 
exam consisting of a physical exam including body weight and blood work (CBC, biochemical panel) should 
be performed. The quarantine exam may be waived at the discretion of the veterinarian if the pre-shipment 
test results were normal. A fecal culture and at least two fecal parasite screens conducted a minimum of 
one week apart should be conducted.   

Kea are susceptible to the same parasites as other birds. Ectoparasites (feather mites, lice) are rarely 
found on birds in human care. If present they may be treated with Ivermectin or Selemectin. Typical 
endoparasites include nematodes, coccidia, and Capillaria. These may be treated with a variety of 
anthelmintics including Ivermectin, Fenbendazole, Sulfadimethoxine, Ponazuril, or Pyrantel Pamoate. 
Care should be taken when using Fenbendazole in Psittacines as the potential for toxicosis exists when 
used at higher dosages. Please refer to an avian drug formulary for specific dosages. 

The only vaccination recommended for kea is West Nile Virus. The vaccine is initially administered as a 
series of three injections (1.0cc in the pectoral muscle) administered three weeks apart with annual boosters 
thereafter. At one kea holding facility, the West Nile vaccine used for multiple years is a product 
manufactured by Zoetis. This product is a killed virus vaccine marketed for horses (J. Nollman, personal 
communication, 2019). Vaccination is not mandatory and may be waived at the discretion of the veterinarian 
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depending on the benefits vs. risks of catching the birds, potential for exposure to the virus, and vaccination 
history of the bird.   

Depending on the disease and history of the animals, testing protocols for animals may vary from an 
initial quarantine test to yearly repetitions of diagnostic tests as determined by the veterinarian. Animals 
should be permanently identified by their natural markings or, if necessary, marked when anesthetized or 
restrained. Commonly used means of identification for kea are microchips or Passive Integrated 
Transponder (PIT) tags as well as leg bands. The preferred location for microchip placement is within the 
pectoral muscle to prevent migration of the transponder chip.  Microchips may be placed using only manual 
restraint, but due to the large size of the needle anesthesia is recommended. The other common means of 
identification involves leg bands. The placement of leg bands allows a bird to be identified from a distance 
and avoids the stress involved in manual restraint. Kea are inquisitive and will play with their leg bands; 
therefore, the leg band should be constructed of either metal or a very durable, hard plastic that can 
withstand being chewed on. If using plastic, the ends of the band should be glued together. Any space 
present between the ends of the band provides a place for kea to get their beaks into and remove the band. 
Leg bands need to be checked regularly to ensure they are not damaged or causing injury to a bird’s leg.  

Quarantine can be a stressful time for any bird and it is important to make every attempt to provide a 
comfortable environment that meets the needs of the bird. Kea, like many psittacines, are very intelligent 
and require mental stimulation to prevent boredom.  If they are not provided with enrichment items, they 
have the potential to become destructive to themselves and their environment. Providing branches as high 
as possible in the enclosure will also help to create a more comfortable environment. When possible, birds 
should be housed with a companion or at least given visual access to other birds. In some cases though, 
birds of the same sex (especially females) may become territorial in small spaces and need to be separated 
or housed individually. Birds that are stressed may display behaviors such as pacing, loss of appetite, or 
lethargy. Stressed birds may also act out by destroying toys or chewing on the enclosure.       

Release from quarantine should be contingent upon normal 
results from diagnostic testing and two negative fecal tests that 
are spaced a minimum of two weeks apart. Medical records for 
each animal should be accurately maintained and easily available 
during the quarantine period.  

If an animal should die in quarantine, a necropsy should be 
performed on it to determine cause of death in order to strengthen 
the program of veterinary care and meet SSP-related requests 
(AZA Accreditation Standard 2.5.1). The institution should have 
an area dedicated to performing necropsies, and the subsequent 
disposal of the body must be done in accordance with any local or 
federal laws (AZA Accreditation Standards 2.5.2 and 2.5.3). If the 
animal is on loan from another facility, the loan agreement should 
be consulted as to the owner’s wishes for disposition of the 
carcass; if nothing is stated, the owner should be consulted. 
Necropsies should include a detailed external and internal gross 
morphological examination and representative tissue samples 
from the body organs should be submitted for histopathological 
examination (see Chapter 7.6).  Please see Appendix P: Kea 
Necropsy Tissue Submission Protocol for specific requests from 
the AZA Kea SSP.  

 

AZA Accreditation Standard 
 

(2.5.1) Deceased animals should be 
necropsied to determine the cause of 
death for tracking morbidity and mortality 
trends to strengthen the program of 
veterinary care and meet SSP-related 
requests. 

AZA Accreditation Standard 
 

(2.5.2) The institution should have an 
area dedicated to performing necropsies. 
 

AZA Accreditation Standard 
 

(2.5.3) Cadavers must be kept in a 
dedicated storage area before and after 
necropsy.  Remains must be disposed of 
in accordance with local/federal laws. 
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7.4 Preventive Medicine 
AZA-accredited institutions should have an extensive 

veterinary program that must emphasize disease prevention 
(AZA Accreditation Standard 2.0.2). AZA institutions should be 
aware of and prepared for periodic disease outbreaks in other 
animal populations that might affect the institution’s animals, and 
should develop plans to protect the institution’s animals in these 
situations (AZA Accreditation Standard 2.0.3). The American Association of Zoo Veterinarians (AAZV) has 
developed an outline of an effective preventative veterinary medicine program that should be implemented 
to ensure proactive veterinary care for all animals: 
(https://cdn.ymaws.com/www.aazv.org/resource/resmgr/files/aazvveterinaryguidelines2016.pdf).  

Routine health inspections by a veterinarian are 
recommended. Often these are performed opportunistically; 
although, if possible, should be performed annually. A review of 
diet and husbandry practices should occur at the same time. A 
complete exam should include an assessment of the bird’s body 
condition, a thorough physical exam, weight, blood collection for 
CBC and biochemical panel, and banking. Additional testing to 
consider based on the history of the collection include 
Aspergillosis, West Nile Virus, Chlamydophila, Sarcocystis, 
Psittacine Beak and Feather disease, Polyoma virus, Herpes 
virus, and Avian Bornavirus. Additionally, testing for Aspergillosis 
is recommended if there is a history in the collection. Radiographs 
should be obtained periodically at the discretion of the veterinarian based on the bird’s history and physical 
exam findings. Fecal parasite screen should be performed twice a year with positive birds being treated 
with the appropriate de-wormer.  In situations where several birds are housed together, it may be more 
appropriate to collect a group fecal sample. Fecal gram stain or culture may be performed at the discretion 
of the veterinarian based upon the disease history of the flock. Kea may be vaccinated with West Nile Virus 
vaccine in areas where there is a high prevalence for the disease. Kea should receive 1.0cc of vaccine. An 
initial series of three injections is administered three weeks apart. The vaccine is then boostered annually.   

Blood collection can be performed using either manual restraint or general anesthesia. The jugular 
vein, ulnar vein, or medial metatarsal vein, are commonly used sites with venous access. Bloodwork may 
be performed either in-house using an appropriate chemistry machine calibrated for avian blood or 
submitted to an outside reference laboratory. See reference values for hematological and biochemical 
reference ranges for kea in Appendix O of this manual. 
 

List of Equipment needed to perform a Preventative Health Exam 

Stethoscope 

Ophthalmoscope 

Syringe 

Needles (22ga – 25ga) 

Heparin 

Blood tubes (heparin – green top) 

X-ray machine/ radiograph plates 

Anesthesia machine 

Sevoflurane/Isoflurane 

Facemask – K9 facemask or modified 35cc syringe case 

Non-cuffed endotracheal tubes (size ~ 3.5mm) 

AZA Accreditation Standard 
 

(2.0.3) Institutions should be aware of and 
prepared for periodic disease outbreaks in 
wild or other domestic or exotic animal 
populations that might affect the 
institution’s animals (ex – Avian Influenza, 
Eastern Equine Encephalitis Virus, etc.).  
Plans should be developed that outline 
steps to be taken to protect the 
institution’s animals in these situations. 
 

AZA Accreditation Standard 
 

(2.0.2) The veterinary care program must 
emphasize disease prevention. 
 

https://cdn.ymaws.com/www.aazv.org/resource/resmgr/files/aazvveterinaryguidelines2016.pdf
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Commercial fecal flotation system (i.e. Fecalyzer) 

Microscope 

Microscope slides/cover slips 
 

Molt: Molt is a complex process affected by many factors including photoperiod, nutrition, hormones, and 
disease. Kea molt annually, but any changes to their environment or physical condition may alter their 
normal molt pattern. Molt is a physically stressful process that increases a bird’s metabolic rate and requires 
additional protein and energy.  Access to natural light and ensuring the bird is in good physical condition 
entering molt, by providing a diet that is able to meet the bird’s energy needs, will minimize stress thereby 
setting the bird up to have a normal molt.  If access to natural light is not possible, alter the artificial light 
cycle to mimic the seasonal day length.  Kea are easily stressed by hot temperatures and humidity.  If a 
bird is molting during these weather conditions, make changes to the environment to reduce the stress 
such as providing shade, fans, water misters, air conditioning, or ice blocks.  In the event a bird is not in 
good physical condition entering molt or is becoming thin while molting, provide supportive care, such as 
subcutaneous fluids and high protein foods for the bird to eat on its own (i.e. LaFaber Critical Care formula, 
meat, baby foods). If necessary, assist feed using a gavage tube to offer the additional energy that the bird 
requires during this stressful time. Treat any other diseases that may be present or that develop while the 
bird is molting with the appropriate therapies.  

Neonates: Medical management of neonates should involve early recognition of potential problems such 
as dehydration, hypothermia, yolk sac infection or retention, weakness, or a poor appetite. Monitoring of 
physiologic parameters such as body weight and hydration as well as observing behavior and feed 
response should be performed daily. Records should be maintained to show the daily progress of the 
neonate. 

In the event that a neonate is not thriving, responding quickly with the appropriate supportive care and 
therapeutics is often necessary to prevent mortality. Maintaining hydration with subcutaneous or oral 
electrolyte solutions, providing nutritional support to meet the high metabolic demands of the growing 
neonate, as well as providing the appropriate environment with the correct temperature range and humidity 
to support the bird’s own thermoregulation are all common management practices. Due to a naïve immune 
system, overgrowth of bacteria or yeast in the gastrointestinal tract, wounds, or a retained yolk sac is a 
common concern in neonates. Judicious use of the appropriate antibiotics or antifungals is warranted in 
these instances to prevent sepsis. 

Rapid growth of neonates can lead to musculoskeletal abnormalities such as angel wing, splayed leg, 
angular limb deformities, or folding fractures. Early intervention and treatment are necessary to prevent 
long-term complications or permanent disabilities. Often 
immobilization of the affected appendage and diet changes are 
necessary. 

Animals that are taken off zoo/aquarium grounds for any 
purpose have the potential to be exposed to infectious agents that 
could spread to the rest of the institution’s healthy population. AZA-
accredited institutions must have adequate protocols in place to 
avoid this (AZA Accreditation Standard 1.5.5). 

Kea are not typically used for off-grounds programs. Birds used 
in such programs should be housed separately from other 
psittacines in the collection and be cared for by a separate staff. 
Birds that go off grounds for medical testing (x-ray, CAT scans, etc.) 
should not be exposed to other birds while off grounds. If this is 
unavoidable, then the bird should be quarantined for a period of 
time before being housed near collection birds again.  

A tuberculin testing and surveillance program must be 
established for paid and unpaid animal care staff, as appropriate, 
to protect the health of both staff and animals (AZA Accreditation Standard 11.1.3). Depending on the 

AZA Accreditation Standard 
 

(1.5.5) For animals used in offsite 
programs and for educational purposes, 
the institution must have adequate 
protocols in place to protect the rest of 
the animals at the institution from 
exposure to infectious agents. 
 

AZA Accreditation Standard 
 

(11.1.3) A tuberculin (TB) 
testing/surveillance program must be 
established for appropriate paid and 
unpaid staff in order to assure the health 
of both the paid and unpaid staff and the 
animals. 
 



Kea (Nestor notabilis) Care Manual  

 

 

 

59 
Association of Zoos and Aquariums 

 

 

 

disease and history of the animals, testing protocols for animals may vary from an initial quarantine test, to 
annual repetitions of diagnostic tests as determined by the veterinarian. To prevent specific disease 
transmission, vaccinations should be updated as appropriate for the species. 
     Mycobacterium avium and M. intracellulare are both potentially zoonotic and could pose a risk to 
immunocompromised individuals that are exposed to infected birds. Any person that could be exposed due 
to the nature of their work should be tested annually as part of a routine TB surveillance program. Testing 
of birds in the collection for Mycobacterium (TB) is at the discretion of the veterinarian based on the 
prevalence of the disease in the collection and the environment. There are no regulations mandating TB 
testing in avian species.   
     There are no required vaccinations for Kea. Depending on the disease prevalence in the area, 
vaccinating for West Nile Virus may be recommended as this species does appear to be susceptible to the 
virus. The typical protocol is to administer an initial series of three vaccinations intramuscularly in the 
pectoral muscle at three week intervals, followed by a single booster injection annually. The long-term 
efficacy of vaccinating birds for West Nile Virus is uncertain.  
 

7.5 Capture, Restraint, and Immobilization 
The need for capturing, restraining and/or immobilizing an animal for normal or emergency husbandry 

procedures may be required. All capture equipment must be in good working order and available to 
authorized and trained animal care staff at all times (AZA 
Accreditation Standard 2.3.1).  

Capturing kea from an enclosure may require using a net to 
initially restrain the bird, although crate training is recommended 
even in larger enclosures (Please refer to Chapter 9: Behavior 
Management). Manual restraint can be used for most procedures 
including diagnostic testing, but care should be taken to keep the 
procedure as short as possible to limit stress and prevent hyperthermia. There are two main restraint 
techniques. It is important that the proper technique be learned from an experienced handler. Please 
contact the AZA SSP Coordinator for further information on this topic. Handler’s hands should be clean and 
dry so as not to damage the bird’s feathers. No particular equipment is needed to restrain a kea; however, 
the person holding the bird may prefer to wear leather gloves due to the birds’ sharp nails and strong beaks. 
Correct handling protocol should be followed at all times to ensure that both the kea and handler do not 
sustain any injuries. Kea are strong birds with particularly strong beaks that could cause serious injury (Orr-
Walker, 2010). 

Kea should be held with one hand controlling the head, placing the thumb and middle finger on each 
side of the jaw to prevent biting, and the other hand placed on the lower body controlling the wings and feet 
(Figure 6). Care should be taken to not obstruct the airway or hold the body too tightly to avoid suffocating 
the bird. Legs should be held together with a finger in between the legs to prevent abrasions. For really 
active birds, or those who find it difficult to restrain the wings and feet with one hand, a small thin towel (i.e. 
blue surgical towel) may be used to restrain the body and feet. The towel is wrapped around the back of 
the bird’s body with the ends of the towel brought over the point of the wings and tucked tightly in between 
the wing and the body. The towel is gathered from the sides and brought toward the bird’s chest to meet in 
the middle. The person restraining the bird uses one hand to hold onto the towel where it meets in the front 
and the other hand to restrain the head as described above. The bird’s feet are restrained within the towel. 
Most birds will grasp the towel for support.  An alternative common restraint method is to use one finger 
positioned under the jaw and the other on the crest of the head (Figure 7). Leg hold with the other hand is 
the same as previously described.               

An alternative technique that may be less stressful for the bird, but requires more practice and 
experience has been reported by R. Schwing in a personal communication (2018).  In this technique, a 
relatively light grip of the neck with the proximal phalanx of the thumb used to control the lower mandible 
and a firmer grip holding both tarsometatarsi has proven exceedingly effective (Figure 8).  While the 
former technique is generally easier, as it does not require constant adjustment to the bird’s movement, 

AZA Accreditation Standard 
 

(2.3.1) Capture equipment must be in 
good working order and available to 
authorized, trained personnel at all times. 
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the former may be less stressful on the bird and wild kea have stayed relatively calm through procedures 
lasting up to 30 minutes while restrained in this way (R. Schwing, personal communication 2018). 
 

 
 

 
Immobilization using gas anesthesia is often preferred to minimize stress, especially for prolonged 

procedures or to obtain diagnostic imaging. The most common gas anesthetics used are Sevoflurane or 
Isoflurane. These may be administered using a facemask after manual restraint. A standard large canine 
facemask works well.  Intubation with a non-cuffed endotracheal tube should be performed for prolonged 
procedures or at times when control of the airway is desired, such as if the bird is not ventilating well on its 
own. Anesthetic monitoring is the same as for other birds. Birds should be restrained during recovery and 
not placed in a crate until they are alert.  

Kea are very intelligent and often enjoy interacting with staff and learning new behaviors.  Because of 
their willingness to cooperate, kea can often be trained to enter a crate, obtain a weight, or receive 
medication without restraint or immobilization. Medications can be mixed with baby food or thinned peanut 
butter and administered via syringe. Kea will also often take medications injected into wax worms (wax 
moth larvae). 

 

7.6 Management of Diseases, Disorders, Injuries and/or Isolation 
AZA-accredited institutions should have an extensive veterinary program that manages animal 

diseases, disorders, or injuries and has the ability to isolate these animals in a hospital setting for treatment 
if necessary.  The owner of an animal on loan at a facility is to be consulted prior to any elective invasive 
procedures, including permanent contraception. 

Kea care staff should be trained in meeting the animal’s dietary, husbandry, and enrichment needs, as 
well as in restraint techniques. Staff should also be trained to assess animal welfare and recognize 

Figure 8. Alternative method of restraint.  
Photo courtesy of R. Schwing 
 

Figure 7. Method of restraint.  
Photo courtesy of KCT 

 

Figure 6. Method of restraint.  
Photo courtesy of B. Stringer 
DVM 
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behavioral indicators animals may display if their health becomes 
compromised, however, animal care staff should not diagnose 
illnesses nor prescribe treatment (AZA Accreditation Standard 
2.1.3). Protocols should be established for reporting these 
observations to the veterinary department. Hospital facilities for 
kea must have radiographic equipment or access to radiographic 
services (AZA Accreditation Standard 2.3.2), contain appropriate 
equipment and supplies on hand for treatment of diseases, 
disorders or injuries, and have staff available that are trained to 
address health issues, manage short and long term medical 
treatments and control for zoonotic disease transmission. 

Kea are generally hardy birds without a lot of health 
issues.  Initial signs of illness can be quite subtle such as 
lethargy, sleepiness, inappetence, mild ataxia (not sticking 
landings) or a fluffed appearance. Any abnormal behavior should 
be considered a sign of a potential health problem and reported 
to the veterinary staff promptly. While awaiting veterinary care, it 
is helpful to place the bird in an enclosure that will allow for easy 
capture and restraint to limit the stress on the bird.    

Kea are social birds and tend to be less stressed if they can remain in their group during treatment. 
When isolated, the birds tend to become depressed, inappetent, and agitated. In the event that a kea needs 
to receive long-term medical treatment, it is less stressful overall if the bird can maintain visual, if not 
physical, access to an enclosure mate. Placing the ill bird in a cage within the larger enclosure works well 
to allow for ease of treatment all while providing visual access to conspecifics.   

Kea are prone to the same medical issues as other birds. Common disorders include trauma from 
enclosure mates, pododermatitis, and infectious diseases caused by fungal (i.e. Aspergillosis), bacterial, 
viral (i.e. West Nile Virus), and parasitic (i.e. Sarcocystis, Capillaria) organisms. Treatment of these 
disorders should involve the appropriate medications and supportive care as is consistent with current 
standards of avian practice.  

One disease that does present itself differently in kea compared to other birds is Avian 
Bornavirus.  Instead of gastrointestinal signs of regurgitation, crop stasis, diarrhea, and weight loss seen in 
other psittacines, kea typically present with neurologic signs including ataxia, head tilt, and feet pain. 
Treatment consists of supportive care and anti-inflammatory medication. The nonsteroidal anti-
inflammatory drugs (NSAID) most commonly used in the United States for treating this condition is 
Celecoxib (Celebrex®). Therapeutic doses range from 40–80 mg/kg BID, but reports have stated doses as 
high as 100 mg/kg being used without any apparent side effects. Additional therapy may consist of 
Gabapentin (10–50 mg/kg), anti-oxidants (vitamin E), subcutaneous fluids, or supplemental feeding 
depending on the severity of clinical signs. 

It is important to note here that different facilities may utilize different treatment options, including non-
traditional, alternative therapies.  For kea, this can include the use of therapeutic lasers for the treatment of 
peripheral neuropathy and herbal milk thistle to aid in liver health (K. Klosterman, personal communication, 
2019).  Let it be stated that there is currently no clinical research available proving the effectiveness of 
these aforementioned alternative therapies. 

 

Welfare: AZA-accredited institutions must have a clear and transparent process for identifying and 
addressing kea animal welfare concerns within the institution (AZA Accreditation Standard 1.5.8) and 
should have an established Institutional Animal Welfare Committee. This process should identify the 
protocols needed for animal care staff members to communicate animal welfare questions or concerns to 
their supervisors, their Institutional Animal Welfare Committee or if necessary, the AZA Animal Welfare 
Committee. Protocols should be in place to document the training of staff about animal welfare issues, 
identification of any animal welfare issues, coordination and implementation of appropriate responses to 

AZA Accreditation Standard 
 

(2.1.3) Paid and unpaid animal care staff 
should be trained to assess welfare and 
recognize abnormal behavior and clinical 
signs of illness and have knowledge of the 
diets, husbandry (including enrichment 
items and strategies), and restraint 
procedures required for the animals under 
their care.  However, animal care staff 
(paid and unpaid) must not diagnose 
illnesses nor prescribe treatment. 
 

AZA Accreditation Standard 
 

(2.3.2) Institution facilities must have 
radiographic equipment or have access to 
radiographic services. 
 



Kea (Nestor notabilis) Care Manual  

 

 

 

62 
Association of Zoos and Aquariums 

 

 

 

these issues, evaluation (and adjustment of these responses if 
necessary) of the outcome of these responses, and the 
dissemination of the knowledge gained from these issues.  

Keepers should be educated and trained to recognize animal 
welfare issues particular to kea. This can be accomplished by 
providing educational materials and staff meetings and by 
providing presentations that educate keepers about the species 
and inform them about proper husbandry practices, normal animal 
behavior, proper enrichment, and clinical signs of disease.  All 
animal welfare concerns should then be reported through the 
proper chain of command established by each institution where they can then be investigated according to 
the institution’s protocols. If a welfare concern is present, then the appropriate actions should be taken to 
rectify the situation, such as making changes to the enclosure to provide better mobility, ensure the proper 
diet and husbandry are being provided, alter interactions between birds to reduce interspecies stress, and 
provide adequate enrichment and an environment with the appropriate temperature and lighting. In addition, 
any medical conditions that may be affecting the bird’s overall welfare should be addressed. If new 
information is gained that will benefit the species and provide insight to other institutions also caring for kea, 
then that information should be disseminated via individuals involved with the AZA Kea SSP, AZA annual 
meetings or publications, and the American Association of Zoo Veterinarians (AAZV) annual conferences.   

AZA-accredited zoos and aquariums provide superior daily care and husbandry routines, high quality 
diets, and regular veterinary care, to support kea longevity. However, in the occurrence of death, 
information obtained from necropsies is added to a database of information that assists researchers and 
veterinarians in zoos and aquariums to enhance the lives of kea both in their care and in the wild. As stated 
earlier, necropsies should be conducted on deceased kea to determine their cause of death, and the 
subsequent disposal of the body must be done in accordance with local, state, or federal laws (AZA 
Accreditation Standards 2.5.1 and 2.5.3). If the animal is on loan from another facility, the loan agreement 
should be consulted as to the owner’s wishes for disposition of the carcass; if nothing is stated, the owner 
should be consulted. Necropsies should include a detailed external and internal gross morphological 
examination and representative tissue samples from the body organs should be submitted for 
histopathological examination.  Many institutions utilize private labs, partner with Universities or have their 
own in-house pathology department to analyze these samples. The AZA and American Association of Zoo 
Veterinarians (AAZV) website should be checked for any Kea SSP Program approved active research 
requests that could be filled from a necropsy.   

When a bird’s condition has declined to the point that euthanasia is the best option, it should always be 
performed in the most humane manner possible.  The bird should be restrained and anesthetized with gas 
anesthesia.  Once the bird is no longer responsive, euthanasia solution is injected intravenously. Common 
causes of death in kea include Sarcocystis, Avian Bornavirus, Fenbendazole toxicity, and age-related 
conditions such as renal disease. The AZA Kea SSP has established a necropsy protocol (Please refer to 
Appendix P:  Kea Necropsy Tissue Submission Protocol). 

AZA Accreditation Standard 
 

(1.5.8) The institution must develop and 
implement a clear and transparent 
process for identifying, communicating, 
and addressing animal welfare concerns 
from paid or unpaid staff within the 
institution in a timely manner, and without 
retribution. 
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Chapter 8. Reproduction 

8.1 Reproductive Physiology and Behavior  
It is important to have a comprehensive understanding of the reproductive physiology and behaviors of 

the animals in our care. This knowledge facilitates all aspects of reproduction, artificial insemination, 
birthing, rearing, and even contraception efforts that AZA-accredited zoos and aquariums strive to achieve. 

 

Type of conception: Up to this point all kea breeding events in zoos have been through natural 
insemination. There are opportunities for research into artificial insemination techniques, but thus far no 
studies of this kind have been attempted. Semen collection and analysis has been performed (Dogliero et 
al., 2017) – See Chapter 8.2. 
 

Reproductive physiology: Kea are reported to be sexually mature at 3–4 years of age (Diamond & Bond, 
1999); the AZA Studbook shows that the age of earliest conception for a known-age male kea is 4.183 
years, and age of earliest hatch for a known-age female is 4.244 (Meehan, 2016). However, there was a 
case of a female producing fertile eggs with a 3-year old male in the absence of any other males, so true 
age of earliest conception is not captured in the studbook data (K. Klosterman, personal communication, 
2017).  Males typically do not show outwardly obvious physiological changes during the breeding season. 
Females will often gain weight leading up to the nesting and breeding season. Females perform all of the 
incubation duties while males provision them with food by regurgitation at the nest entrance (Diamond & 
Bond, 1999) therefore, females require a store of fat and extra weight to sustain them through the nest 
cycle.  Females may gain up to 300 grams (0.66lbs) leading up to egg lay (J. Meehan, personal 
communication, 2014; B. Carlyle-Askew, personal communication, 2012; P. Witman, personal 
communication, 2012), although the recommended weight gain by some institutions is closer to 150–200 
grams (0.33–0.44lbs) above the summer/non-breeding weight (R. Schwing, personal communication 
2018). 

The AZA Kea SSP is unaware of any attempts to track reproductive hormones or assess reproductive 
states in kea in ways other than behavioral observations. Typically, successful breeding is dependent on 
finding a compatible pair and providing them an appropriate environment for natural breeding behaviors.   
 

Free-ranging kea reproduction: Wild kea nest in ground burrows (under boulders or among tree roots), 
crevices in rock outcroppings, or in hollow log cavities (Elliot & Kemp, 2004).  Preferred nest substrates 
were found to be coarse or very coarse gravel or a gravel and sand mix; areas with silt, clay or boulders 
had a low probability of kea presence (Freudenberger et al., 2009). Kea line their nests with lichens, moss, 
ferns, twigs, leaves, and wood chips. Nests are usually found in mountain beech forests, but are 
occasionally located in rainforest or subalpine scrub habitats. They may nest anytime between July and 
January (beginning their nesting period as early as the southern hemisphere winter and laying until mid-
summer).  Kea usually lay between 2–4 eggs per clutch, but sometimes as many as 5. The incubation 
period is about 3 weeks and the nestling period about 13 weeks.  Females perform all of the incubation, 
while males feed the females and later the chicks and fledglings (Jackson, 1963b).  Diamond and Bond 
(1992) reported that male juveniles will then disperse and roam in gregarious flocks while females often 
can be re-sighted near their home range in subsequent years.  

Specific reproductive behaviors that were noted in wild kea include: the female tossing a stone or object 
vertically in the air in the presence of her mate, males allopreening, regurgitation, and then mounting of the 
female (Bond & Diamond, 1992). 
 

Managed-care kea reproduction: In managed care or zoo settings, there are a number of behavioral 
changes that are apparent during the breeding season. During the non-breeding season, there can be a 
variety of dominance hierarchies from no difference in status between sexes to females or males showing 
clear dominance, but during breeding season the female typically begins showing obvious dominance over 
her mate and any other bird in her territory (N. LaGreco, personal communication, 2013; K. Klosterman, 
personal communication, 2014; D. Woolcock, personal communication, 2013). Females become extremely 
protective of their chosen nest site and any surrounding location they consider their territory. Other non-
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breeding females can be targeted with especially aggressive behaviors and may need to be removed from 
the enclosure (K. Klosterman, personal communication, 2014).  Even the male mate of a breeding female 
will often be displaced from food or enrichment, especially favored items. At the same time, females are 
increasing dominant behavior around the nest and during feeding times, compatible pairs will also tend to 
spend more time in close proximity to each other and will also be seen to perform a variety of courtship 
behaviors. Please refer to Appendix H: Kea Ethogram for detailed descriptions of behaviors. Courtship 
behaviors can begin well in advance of egg-lay, even several months before (J. Meehan, personal 
communication, 2014). Copulation tends to be fairly rough and lasts a longer time than most bird species, 
up to five minutes or more at times (K. Bass, personal communication, 2013; J. Meehan, personal 
communication, 2014).  Typically the pair will choose a low or mid-level perch and after preliminary 
courtship behaviors the male will mount the female and both will alternately flap their wings and touch or 
bite their beaks together while omitting a mating specific squeaking vocalization (R. Schwing, personal 
communication, 2018; G. Gajdon, personal communication, 2018).   
 

Seasonality: Typical breeding season in the Northern Hemisphere begins in November, with egg lay 
starting in late December or early January (Woolcock, 2000).  The AZA Kea North American Regional 
Studbook shows that 68.6% of hatches occur from January-April, although 5.8% of hatches occurred as 
early as December (Meehan, 2016). Hatches tapered off through spring and summer, with 20.9% of 
hatches occurring from May-July and 4.7% from August-October and none in November (Meehan, 2016). 
Some of the summer hatches may be attributed to birds held indoors; birds that are held in indoor exhibits 
may have varied breeding seasons probably based on the light cycle they are exposed to (J. Meehan, 
personal communication, 2014). Temperature may also influence breeding season; one northern 
hemisphere institution noted that pairs in south-facing (warmer/higher sun exposure) enclosure had earlier 
lay dates than pairs north-facing enclosures (R. Schwing, personal communication 2018).  The use of 
removable nest boxes can also affect breeding season, with the onset of breeding season being adjusted 
based on when boxes are provided (R. Schwing, personal communication 2018).  However, it is typically 
recommended to leave nest boxes or at least hides or small shelters available throughout the year (G. 
Gajdon, personal communication, 2018; J. Meehan, personal communication 2018).  
 

Pair compatibility: One of the most important factors in breeding success listed by kea holding institutions 
is pair compatibility.  If the opportunity for mate choice is available, then this is ideal.  There are some 
reports that pairing birds based on their rearing status can be more successful (D. Woolcock, personal 
communication, 2013), although there is not enough data in the studbook to back this up at this time. Often 
parent-reared females and hand-reared males can be particularly bad matches due to the females’ 
tendency for dominance during breeding season (D. Woolcock, personal communication, 2013). There 
have been instances when especially dominant females have become so aggressive they needed to be 
separated from their mate to avoid injuries (J. Meehan, personal communication, 2014). This may be more 
likely to occur just after hatching of chicks or disturbance to the nest.  In other cases, when females were 
not dominant enough over their mates during the breeding season and allowed the males to enter the nest 
during the nesting cycle, this caused a loss of eggs or chicks (R. Schwing, personal communication 2018).  
 

Housing: See Chapter 2 for general information on housing. The degree of dominance and aggression 
within breeding pairs can vary significantly between pairs based on history, personality, and temperament 
of both the female and the male. Therefore, the space required for a breeding pair can vary significantly as 
well. Some institutions have kept breeding pairs in enclosures measuring as small as 2.4 m x 2.4 m x 3.0 
m (8 ft. x 8 ft. x 10 ft.) (K. Klosterman, personal communication, 2014), while others have needed much 
larger spaces for their pairs (J. Meehan, personal communication, 2014). Complexity of the space is equally 
or perhaps more important than the size of the space. There should always be places for the non-dominant 
bird to move out of visual contact with the dominant individual, with plenty of opportunities for escape routes. 
Care should be taken that there are no dead-ends or places where a bird could become trapped during an 
attack. It is also important that there are multiple feeding and watering sites throughout the nesting season 
(and really all year). During a nesting cycle, it is important to provide a food source close to the entrance of 
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the nest that the female can access it easily in the event that the male does not feed her adequately (S. 
Helliker, personal communication, 2013; N. LaGreco, personal communication, 2013). 
 

Social behavior during reproduction: Kea are typically held in mated pairs throughout the year or 
occasionally kept in larger groups with mated pairs being separated from the flock during the breeding 
season. Given a large enough aviary, birds can be kept in flocks year-round as long as nest sites are placed 
far from each other and care is taken to ensure that non-breeding birds are not out-competed or subject to 
aggression.  However, it is possible for a single female to dominate an entire aviary and cause injury or 
undue stress, especially to other females (K. Klosterman, personal communication, 2014).  For this reason, 
a minimum distance for nestboxes of at least 20 feet apart, with visual and physical barriers in between is 
recommended (K. Klosterman, personal communication, 2019). Mated pairs do not need to be separated 
from each other during the breeding season, but there have been specific instances when pairs needed to 
be separated for behavioral reasons, such as a particular male’s egg-breaking habits or a particular 
female’s overly aggressive habits during incubation or especially chick-rearing (K. Klosterman, personal 
communication, 2014; F. Beall, personal communication, 2013; J. Meehan, personal communication, 
2014). In these cases, it is recommended that birds are kept in visual and auditory contact if possible. If 
eggs can be artificially incubated this may be a better alternative than separating the pair. In cases where 
there is a social group outside the mated pair available for males to interact with, males can be separated 
after egg-lay with little negative effect or stress (R. Schwing, personal communication 2018). Although kea 
are typically held in mated pairs, having a group or flock may allow for increased flexibility in breeding 
opportunities (K. Klosterman, personal communication 2014).  However, having a larger group may result 
in increased selectivity in individuals, with some birds staying unpaired despite having a variety of options 
(R. Schwing, personal communication 2018). Polygyny was reported in one case; a single male mated with 
multiple nesting females in the absence of other adult males, although fertility of multiple clutches of eggs 
was not determined in this case (K. Klosterman, personal communication, 2014). This suggests a possible 
alternative method of managed kea breeding, by rotating a single male with access to multiple 
recommended females housed in different nesting spaces. As mentioned earlier in Chapter 5, it has been 
suggested, this may indeed give the male a more complex and thereby rewarding experience, if he has 
contact with other kea, besides the breeding female (G. Gajdon, personal communication, 2018). More 
research is needed to determine if this method of housing could yield higher reproductive success for kea 
in captivity.  
 

Research opportunities: At this time there is no known formal research on conception issues in kea. 
Creating behaviorally compatible pairs seems to be the best way to increase breeding success. 
Reproduction rates in the AZA kea population seem low, with only 6 out of 13 recommended females 
reproducing (and only 3 out of 6 producing offspring that lived to fledge) in the period between the 2012 
and 2016 Breeding and Transfer Plans (Meehan & Schad, 2012; Meehan, 2016) and only 2 of 13 
recommended females producing offspring between the 2016 and 2019 Breeding and Transfer Plans 
(Meehan, Sullivan & Lawless 2016; Meehan, Klosterman & Navarro, 2019; Meehan, 2019). More research 
is needed to determine the reasons for this low reproductive success.  
 

8.2 Assisted Reproductive Technology 
The practical use of artificial insemination (AI) with animals was developed during the early 1900s to 

replicate desirable livestock characteristics to more progeny. Over the last decade or so, AZA-accredited 
zoos and aquariums have begun using AI processes more often with many of the animals residing in their 
care. AZA Studbooks are designed to help manage animal populations by providing detailed genetic and 
demographic analyses to promote genetic diversity with breeding pair decisions within and between our 
institutions. While these decisions are based upon sound biological reasoning, the efforts needed to ensure 
that transports and introductions are done properly to facilitate breeding between the animals are often 
quite complex, exhaustive, and expensive, and conception is not guaranteed.  

AI has become an increasingly popular technology that is being used to meet the needs identified in 
the AZA Studbooks without having to re-locate animals. Males are trained to voluntarily produce semen 
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samples and females are being trained for voluntary insemination and pregnancy monitoring procedures, 
such as blood and urine hormone measurements and ultrasound evaluations. Techniques used to preserve 
and freeze semen have been achieved with a variety, but not all, species and should be investigated further.  

Besides physical issues, AI procedures also bring issues of ownership of semen and/or the animal 
being inseminated.  Very often, semen from multiple animals may be used.  As with any natural (physical) 
breeding, the rights of the owners of all materials and animals involved is to be considered.  Appropriate 
transaction documents (and loan agreements, if appropriate) are to be fully completed before AI is 
attempted. 

At the time of publication, there are no artificial insemination techniques that have been used with kea 
in North America.  However, Dogliero et al. (2017) performed semen collection and analysis on six male 
kea in a private collection in New Zealand. It is possible that certain individuals could be trained to provide 
semen samples or allow insemination, but this will require further research. It may be possible to identify 
individuals who would be a good behavioral and genetic match for this research.  

 

8.3 Nest Provision 
As breeding season approaches, animal care staff should ensure that the breeding female is 

comfortable in the breeding enclosure and that she is provided with an appropriate nest box.  As the hatch 
date and again as fledge date approaches, the enclosure should be inspected for safety and suitability for 
fledgling kea.  

Nest boxes: Providing an appropriate nest box or cavity is critical to breeding success in kea. Ideally, a 
nest box should be provided in the territory that the female has chosen in her current holding/exhibit 
enclosure as moving a pair to a new enclosure in the months leading up to the breeding season may result 
in a failed season (J. Meehan, personal communication, 2014). Well established pairs may be more tolerant 
of a move or change in location leading up to breeding season (K. Klosterman, personal communication, 
2014). A nest box or chamber should be provided to all female kea during the breeding season, typically 
from November to May in the northern hemisphere, regardless of breeding recommendations. This allows 
females to display species/sex appropriate behaviors (Orr-Walker, 2010).  If weather allows, boxes may be 
left with females until June or July, but care should be taken to ensure females do not become overheated 
in a box. See section 8.6 for contraception practices for non-recommended females.  

In 2014, a reproductive and nutrition survey was sent to 12 AZA and 45 EAZA (European Association 
of Zoos and Aquaria) institutions that have kea in their collections. Of these, 5 AZA and 21 EAZA responded 
and 4 AZA and 18 EAZA institutions had breeding pairs of kea in their collections currently or in the past. In 
2015, a reproductive survey was sent to 4 ZAA (Zoo and Aquarium Association; Australasia) institutions 
that held breeding pairs of kea. Results from these surveys are summarized here.  

Nest box design: According to the survey, most nest boxes were made from wood or plywood, with a smaller 
number made from metal-lined wood, concrete blocks or stone, hollowed out tree trunks, logs with concrete 
floor, or oak barrel. Most had one chamber, although several institutions used boxes with two (Figure 9), or 
three chambers (multiple chambers have been reported to provide females with the ability to protect the 
eggs from males more easily, although more research is needed to prove this). Chambers ranged from 
0.061m3 (2.154ft3) to 1.5m3 (52.97ft3), with the majority over 0.125m3 (4.41ft3).  It is suggested to use 
chambers on the larger end of the spectrum noted in the survey results; in several cases the provision of 
larger chambers resulted in increased breeding success (R. Schwing, personal communication, 2018).  The 
New Zealand Husbandry Manual (NZHM) recommends a chamber measuring 1m3 (35ft3) (Orr-Walker, 
2010).  A tunnel entrance is reported to be very important to kea reproduction and successful nesting (D. 
Woolcock, personal communication, 2013; J. Meehan, personal communication, 2014).  This can either be 
a longer straight tunnel or a shorter elbow-shaped tunnel (Figure 10).  Of the 18 institutions that responded 
to the question about a tunnel, 8 did not use a tunnel and 10 did use tunnels ranging from 20–100cm (7.9–
39in.) long and entrance diameters ranging between 12–30cm (4.7in.–11.8in.). The NZHM recommends a 
tunnel measuring 1.5m (4.9ft) long and 20cm (7.9in.) diameter (Orr-Walker, 2010). All nest boxes should 
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have a panel or door in each chamber that opens to allow animal care staff to check on the female, eggs, 
and chicks. Please refer to Appendix J: Nest Design Summary for more information. 
 

Nesting substrate and material: According to the survey, the most commonly used nesting substrate that 
was installed in nest chambers was wood shavings, often mixed with other materials like moss, grass, straw 
or mulch. Some institutions used sand or a soil/sand or shavings/sand mix, and others reported  

 
Figure 9. Sample double chambered kea nest box.         Figure 10. Sample PVC tunnel entrance. 
Photo courtesy of K. Willman             Photo courtesy of K. Klosterman 
 

 
using no substrate in the box.  A sand clay mixture at the base of the nest with dust-free hemp shavings 
has been shown to be effective (R. Schwing, personal communication 2018). It is recommended that the 
bottom of the nest remains covered with substrate or that it is made of rough material to prevent slipping 
and splaying of chicks; however, kea females do not typically excavate materials from the nest. Individual 
female kea display varying interest in adding their own nesting material to the nest, so it is recommended 
to provide some type of substrate in the bottom of the nest to prevent eggs from becoming damaged by a 
hard floor. Nesting materials should also be provided in the exhibit/enclosure to encourage nest building, 
regardless of the female’s level of interest in gathering materials. The most commonly used nesting 
materials were grasses, sticks/branches/twigs, and wood wool, but others included cardboard, rope, plant 
materials, leaves, feathers, woodchips, bark, hay, straw, wood shavings, and alpaca wool. Wild kea females 
have been known to take wet sticks or branches into the nest, allowing them to dry somewhat and then 
chewing them into substrate (R. Schwing, personal communication 2018).  
 

8.4 Nesting Behavior and Egg-laying  
It is extremely important to understand the physiological and behavioral changes that occur throughout 

an animal’s nesting cycle. 
 

Egg Lay and Incubation: The kea incubation period is reported to range from 23 to 28 days (Woolcock, 

2000). There is some evidence of hatch synchronicity in dam-incubated clutches. At one institution, the 
average lay interval was 3.3 days apart and the average hatch interval was 2.6 days apart. In one parent 
incubated clutch at this same institution, eggs one and four were laid 10-13 days apart and then hatched 
1-3 days apart (K. Bass, personal communication, 2013).  In another case at a different institution, the most 
successful breeding female lays eggs exactly two days apart and they hatch one day apart (R. Schwing, 
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personal communication 2018). Artificially incubated eggs have hatched as early as day 20 in some cases, 
although the majority at this same institution hatched at day 24 (K. Klosterman, personal communication, 
2014; J. Gainer, personal communication, 2014). 
 

Normal nesting cycle behaviors: Leading up to egg lay, the female and sometimes the male will become 

more protective of the nest and her territory (see section 8.1).  A 2015 survey of Zoological Association of 
America (ZAA) Australasia kea-holding institutions reported a variety of behaviors that are summarized 
here. The most often reported courtship behavior is the male regurgitating to the female. Other courtship 
behaviors include mutual preening, the male chewing sticks and logs in front of the female, the female 
chasing the male around (chases getting slower until she follows him slowly, ending in copulation), the male 
hunching and drooping wings and stomping with the female following him, and an increase in callings (ZAA 
survey, 2015). Copulation may be frequent over the course of several weeks or even more than a month 
leading up to egg lay, and may happen most often at night. During copulation the male mounts the female 
and alternately flaps his wings and bites at the female’s beak as she raises it to meet his. The female may 
also develop a bald spot on her cere or near her mouth from repeated mating and feeding (ZAA Survey, 
2015, J. Meehan, personal communication, 2014).The female may spend time gathering nesting materials 
and begin spending more time in the nest, although not all females add nesting materials to the nest (see 
section 8.4). If given multiple nest box options, she may prepare a nest in more than one box (J. Meehan, 
personal communication, 2014). Females may only leave the nest for short periods of time to eat leading 
up to egg lay.  When she lays the first egg, the female may not immediately begin incubating, but will check 
on the egg frequently and partially brood it (J. Meehan, personal communication, 2014). Once two or more 
eggs are present, the female will begin sitting the eggs and may become even more protective of the nest 
area during her infrequent trips outside the nest. Females can reportedly spend extended periods off the 
nest and still have eggs that hatch (ZAA survey, 2015) 
 

Potential problems during nesting: There a variety of problems that have been reported to occur during 
the nesting cycle. 
 

Egg breakage: It is thought that females must protect the nest and eggs from curious males, and there are 
reports of males in zoo settings causing egg breakage either directly by damaging them purposefully or 
indirectly during scuffles in the nest with females attempting to oust them (M. Myers, personal 
communication, 2013; F. Beall, personal communication, 2013; D. Woolcock personal communication, 
2013). Males who are dominant over their mates during breeding season have also been known to enter 
the nest and perform nesting behaviors like kicking substrate around, breaking eggs or killing chicks; in 
these cases males are separated for the majority of the day after the fourth egg is laid (R. Schwing, personal 
communication 2018). Other females in the same exhibit can also cause problems with egg breakage or 
damage (K. Klosterman, personal communication, 2014). Females may also break and consume their own 
eggs, as seen on a video monitor, although the status of the eggs before she did this was unclear (i.e. 
cracked or infertile) (J. Meehan, personal communication, 2014).  A survey of AZA and the European 
Association of Zoos and Aquaria (EAZA) institutions showed that 6 out of the 18 respondents that had 
breeding pairs reported egg breakage as a problem. Attempts to address this problem included artificial 
incubation of eggs (see section 8.3), separating the male temporarily, or removing competing females who 
would attack the breeding female’s nest. In one case, egg lay intervals were established and after the first 
egg was laid and broken by the male, the male was removed from the exhibit each night preceding the egg-
lay, so the egg could be pulled to artificial incubation before returning the male to the exhibit (F. Beall, 
personal communication, 2013). 

Improper nutrition of incubating female: It is important to monitor the pair for appropriate behaviors during 
the incubation period. Males should be seen actively provisioning the female with food by regurgitation at 
the nest entrance or at least allowing her ready access to food when she leaves the nest. Many 
institutions report the need to place a food tray directly at the entrance to the nest for females to have 
ready access to food in cases in which the male does not provision the female adequately (N. LaGreco, 
personal communication, 2013; S. Helliker, personal communication, 2013). There was a report of a 
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female dying in the nest soon after the hatch of her chicks that may have been due to malnutrition (S. 
Helliker, personal communication, 2013). It is therefore recommended that frequent voluntary weight 
checks/scale training with the female are performed throughout incubation and chick rearing. 

Aggression from female to male: See section 8.1; in smaller enclosures aggression can lead to injury to 
the male and he may need to be separated.  
 

Egg binding: Although egg binding in kea has not been reported to the AZA Kea SSP, it is considered a 
possibility for any bird species to experience this problem. Animal care staff should be trained to 
recognize warning signs of egg binding and trained veterinary staff should be available to assist the 
female if needed. Egg binding occurs when the female is unable to pass an egg during the lay 
cycle.  Symptoms and signs of egg binding include acute depression, straining and inability to defecate, 
labored breathing, abdominal distension, or even paralysis or lameness in the legs (Harrison & Lightfoot, 
2006). Egg binding is considered an emergency, and a knowledgeable avian veterinarian should be 
available to treat the bird immediately. Capturing the female as carefully as possible (to prevent breaking 
the egg) and placing her in an enclosure with an infra-red heat lamp while awaiting vet care may be 
beneficial (Low, 1986); while warming an egg-bound female is recommended, care should be taken not to 
over-heat kea, which are prone to heat-stress. 
    
8.5 Hatching, Parent Rearing and Fledging 
 

Nest management: Kea pairs may have a variety of responses to nest checks depending on the individual 
personalities and relationships of the birds with staff.  Females in particular may be tolerant of nest checks 
or aggressive to staff during checks, depending on the individual (K. Klosterman, personal communication, 
2014). Some institutions have used security cameras installed inside the nest box to successfully monitor 
the box with little disturbance (K. Bass, personal communication, 2013; J. Meehan, personal 
communication, 2014; F. Beall, personal communication, 2013). A dome-type security camera with no 
access to securing hardware can be used successfully, however all camera wires and hardware will need 
to be protected from the birds as they will readily chew on exposed wires (J. Meehan, personal 
communication, 2014).  

If the personality of the female allows, regular nest inspections to check on the eggs or growing chicks 
in a nest could provide valuable information on the status of the nest and parental care and allow for 
intervention if necessary. However, if the female is highly agitated by disturbance, leaves the nest for 
extended periods after checks, or is aggressive during checks, the nest should remain undisturbed.  In 
cases of more genetically valuable chicks, the benefits of monitoring the chicks with nest checks and 
weights may outweigh the detriments of disturbing the nest.  An insufficient growth rate is the first sign of 
problems with chicks, even before changes in behavior occur, so weight checks provide the best chance 
of intervening with medical care if necessary (R. Schwing, personal communication, 2018).  A discussion 
with the Kea SSP is recommended leading up to hatching to determine the level of intervention 
recommended for the individuals. During checks, eggs can be candled, and hatched chicks can be weighed, 
examined visually for activity level, feed response (in very young chicks), and hydration. If there is more 
than one chick, a non-toxic permanent marker can be used to mark the chicks and monitor individuals.  
Daily weight checks on hatchlings may be recommended in cases of inexperienced females or those that 
have had repeated nest failures—weight checks may be the best indication of a medical or feeding problem 
(R. Schwing, personal communication, 2018).  

 

Parent Rearing: During parent rearing, males are reported to increase their food intake significantly and 
feed the female at the nest by regurgitation. The female will then regurgitate to the chicks.  In some pairs, 
the female will leave the nest to pester the male until he feeds her. The female will often eat directly from 
the diet offered as well (ZAA Survey 2015). Behavior can vary dramatically between pairs, so care should 
be taken to monitor that the female is receiving enough food either from the male or by eating on her own.  
Several food pans should be offered, one close to the nest for easy access. Offering more softened foods 
like soaked pellet, cooked sweet potato, and soft fruits is also recommended. Sprouted or cooked seeds 
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can also be offered during chick rearing (R. Schwing, personal communication, 2018). Voluntary weight 
checks through training are recommended to monitor weights of both adults during rearing. 
 

Fledging: Kea chicks will fully fledge around 13 weeks of age, however they will begin to leave and re-
enter the nest as early as 8 weeks of age and by 10 weeks they are leaving the nest regularly (G. Gajdon, 
personal communication 2018). Prior to fledge (and ideally prior to hatch to minimize disturbance to the 
nest) the enclosure should be inspected for hazards including, but not limited to, places where young kea 
could become entrapped, sharp edges or wires, loose perches, enrichment items that could cause 
entanglement, and any items that could be ingested inappropriately. Fledgling kea are notoriously curious 
and may ingest inappropriate items more readily than adults (Diamond & Bond, 1999).  They also engage 
in play behaviors that increase the risk of them becoming entangled in rope, chain, or other enrichment 
items; such behaviors can include rolling on their backs, grappling with and tossing items, and grasping 
and hanging from branches or items (J. Meehan, personal communication, 2017).  Care should be taken 
to monitor enrichment items offered to juveniles and young birds, and establish safe parameters for use of 
rope, chain, etc.  
 

8.6 Assisted Rearing 
Although females may successfully lay or incubate eggs, there are times when they are not able to 

properly care for their offspring, both in the wild and in ex situ populations. Fortunately, animal care staff in 
AZA-accredited institutions are able to assist with the rearing of these offspring when deemed necessary.  

There are a number of instances in which kea pairs have failed to successfully rear chicks for multiple 
clutches in succession. In these cases hand rearing has been used. Typically a pair is given several 
chances to raise their own chicks, but in cases of medical problems (such as communicable disease or 
incapacitation of an adult), repeated nesting failures, or nest predators like rats, assisted rearing of various 
types has been recommended or required (K. Klosterman, personal communication, 2014; A. Prat, personal 
communication, 2015; J. Meehan, personal communication, 2014).  

Assistance may be provided in a number of ways. In cases where egg breakage is the issue, artificial 
incubation may be used to increase hatching success. In cases in which the female is caring for the chicks 
but they are not thriving or gaining weight, supplemental feeding may be attempted. More research is 
needed in supplemental feeding protocols.  Hand-rearing may also be recommended in some cases.  
 

Artificial incubation: Artificial incubation may be recommended for a variety of reasons from lack of 
parental care, egg breakage, SSP recommendation, etc.  Several institutions have reported that artificial 
incubation in kea may be less successful than is noted in other avian species, but some institutions have 

had good success.  Recommended parameters for the start of incubation are Dry Bulb 36.9–37.2°C 

(98.5– 99.0°F) and 50-55% humidity or 26.7–28.9°C (80-84°F) wet bulb; humidity should be adjusted as 

needed to reach the goal weight loss trend of 15% or higher (J. Gainer, personal communication, 2014; J. 
Meehan, personal communication, 2014). Turning eggs often (every 2 hours on an automatic turner) may 
also be an important factor in the success of artificial incubation (J. Gainer, personal communication, 
2014).  In cases where real eggs are pulled from the nest, “dummy” or artificial eggs should be provided 
to keep the female incubating and prevent re-clutching, unless a re-clutch is recommended by the AZA 
Kea SSP.  Kea will often reject wooden eggs or dummy eggs that are not quite realistic. However, they 
are known to readily accept eggs made from casting resin. It may help to warm the resin dummy eggs 
before switching them for the real eggs in the nest (J. Meehan, personal communication, 2014; K. 
Klosterman, personal communication, 2014; B. Parks, personal communication, 2012). Please refer to 
Appendix K: Resin Dummy Eggs for instructions on making these eggs. Typically it is recommended that 
internally or externally pipped eggs are placed back with the female before hatching if there are no 
predicted hatching complications. Placing hatched chicks under a female is more risky as females may 
not accept the hatchling as readily as the egg (D. Woolcock, personal communication, 2013).  However, 
there have been cases in which giving hatched chicks to incubating females was successful, even in wild 
nests (G. Gajdon, personal communication 2018; J. Kemp, personal communication 2017).  
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Back-up Planning: Even if the plan is to parent-rear, staff should prepare a back-up plan for chicks that 
are not thriving for any reason.  A heated brooder should be available for the first several weeks of rearing 
in case chicks need to be pulled from the nest.  Veterinarians should be prepared to examine chicks on 
short notice - any chick that is not thriving, whether parent- or hand-reared, may decline quickly after the 
first signs of a problem.   
 

Hand-rearing: There are cases in which hand rearing is recommended (i.e. genetic importance of a pairing 
or repeated failure at parent rearing). Please refer to Appendix L & M of this manual for sample hand-
rearing protocols that have been successfully used at AZA facilities. It is typically recommended to raise 
several chicks together if possible and limit contact with humans or use a blind to prevent imprinting, 
although this is not required for a successful hand-rearing outcome. As with other parrot species, kea that 
are hand-reared may be more interested in interactions with humans than parent-reared birds, but there 
has been no evidence that hand-rearing has negative effects on kea and there are many examples of hand-
reared birds that have successfully reproduced (J. Meehan, personal communication 2014, R. Schwing, 
personal communication, 2018; G. Gajdon, personal communication 2018). It is recommended that hand-
reared fledglings are introduced to conspecifics as soon as possible after fledgling to encourage species-
appropriate behavior (R. Schwing, personal communication, 2018; J. Meehan, personal communication 
2018); See Appendix I for a Sample Introduction Protocol. Hand-rearing staff should be properly trained in 
parrot hand-rearing techniques and veterinary staff should be available to provide treatment and 
medications quickly in the event that a chick begins to decline. It should be noted that once kea chicks grow 
their grey down at ~day 14 they should be kept at a lower brooder temperature than other parrot chicks as 
they are very susceptible to overheating and may become stressed and have trouble with food intake and 
digestion (R. Schwing, personal communication 2018). Suggested brooder temperature when grey down 
is present should be <80°F to avoid overheating (J. Gainer, personal communication, 2017).  
      During hand-rearing, daily weight checks before the first feeding of the day will indicate a weight gain 
trend and guide daily intake goals. Intake of hand-feeding formula should be measured at each feeding 
either by volume or weight and amounts and frequencies of feedings adjusted based on the chick’s behavior 
and growth trends. It has been reported that feeding more frequently during the last month before fledging 
mimics the behavior of wild kea more closely, and will result in fledglings with weights over 1kg (2.20lbs), 
which matches wild fledgling weights more closely (G. Gajdon, personal communication 2018).  More 
research is needed to identify the most effective hand-rearing technique for kea.  Hand-rearing protocols 
are considered guidelines and should be adjusted based on the needs of the individual (C. Lynch, personal 
communication, 2016).   
 

Introductions of hand-reared individuals to other kea: Ideally hand-reared fledglings will be exposed or 
introduced to an older kea at around three months of age. Gentle or tolerant birds should be used for this 
to be successful. Unpaired females or males can be used to provide a model for self-feeding and species 
appropriate behavior (K. Klosterman, personal communication, 2014). In cases where only a breeding pair 
of kea is available for introductions, this should still be attempted, with extra care in monitoring behaviors 
and adult tolerance of juveniles. Kea adults are known to be tolerant of even unrelated juvenile birds 
(Diamond & Bond 1999) and the benefits of these interactions will likely outweigh the risks when 
introductions are done slowly and according to recommendations (see Appendix I) (J. Meehan, personal 
communication, 2017). Once juveniles approach one year of age, and/or breeding seasons begins again, 
special attention should be paid to interactions to avoid injury to the juvenile due to aggression (J. Meehan, 
personal communication, 2017). Please refer to Appendix I: Kea Introduction Protocol for more information 
on this topic. 
 

Research opportunities: The AZA Kea SSP would benefit from further research into artificial incubation 

techniques to increase the successful hatching of eggs. Further research/surveys could be done regarding 
supplemental feeding guidelines and practices.  
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8.7 Contraception 
Many animals cared for in AZA-accredited institutions breed so successfully that contraception 

techniques are implemented to ensure that the population remains at a healthy size. In the case of an 
animal on loan from another facility, consult the loan agreement or owner regarding authority to contracept. 
In the case of permanent contraception, prior permission of the animal’s owner must be obtained.  

The only recommended contraception technique recommended for kea is to remove any unwanted 
eggs and replace them with “dummy” or fake eggs. Adult female kea should be provided with an opportunity 
to nest and lay eggs during the breeding season. If the pair is not recommended to breed, the eggs can be 
pulled, euthanized, and discarded according to the following guidelines (S. Kasielke, personal 
communication, 2014): Unincubated eggs can be broken and discarded. Eggs less than 50% through 
incubation can be refrigerated for 24–72 hours or frozen for greater than two hours. Eggs greater than 50% 

through incubation should be exposed to CO2 gas for 12–24 hours at 22°C (72°F). “Dummy” or fake eggs 

should always be provided to prevent the female from continuing to lay more than a typical clutch size. 
Dummy eggs should typically be left in the nest for the duration of the incubation period or until the female 
abandons the nest.  Please see Appendix K for detailed instructions on making molded resin dummy eggs, 
which are typically readily accepted by female kea.  
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Chapter 9. Behavior Management 

9.1 Animal Training 
Classical and operant conditioning techniques have been used to train animals for over a century. 

Classical conditioning is a form of associative learning demonstrated by Ivan Pavlov. Classical conditioning 
involves the presentation of a neutral stimulus that will be conditioned (CS) along with an unconditioned 
stimulus (US) that evokes an innate, often reflexive, response. If the CS and the US are repeatedly paired, 
eventually the two stimuli become associated and the animal will begin to produce a conditioned behavioral 
response to the CS.  

Operant conditioning uses the consequences of a behavior to modify the occurrence and form of that 
behavior. Reinforcement and punishment are the core tools of operant conditioning. Positive reinforcement 
occurs when a behavior is followed by a favorable stimulus to increase the frequency of that behavior. 
Negative reinforcement occurs when a behavior is followed by the removal of an aversive stimulus to also 
increase the frequency of that behavior. Positive punishment occurs when a behavior is followed by an 
aversive stimulus to decrease the frequency of that behavior. Negative punishment occurs when a behavior 
is followed by the removal of a favorable stimulus also to decrease the frequency of that behavior.  

AZA-accredited institutions are expected to utilize reinforcing 
conditioning techniques to facilitate husbandry procedures and 
behavioral research investigations. Institutions should follow a 
formal written animal training program that facilitates husbandry, 
science, and veterinary procedures and enhances the health and 
well-being of the animals (AZA Accreditation Standard 1.6.4). 
Kea are generally highly trainable due to their intelligence and 
curiosity. Many institutions have successfully trained kea to 
perform a number of behaviors for both husbandry and show 
purposes.  In general, it is recommended that kea trainers use positive reinforcement as the main 
technique to alter behavior when working with kea (R. Schwing, personal communication, 2018). The 
following is a list of examples of some of the husbandry behaviors kea have been trained for (C. Vine, 
personal communication, 2014; K. Klosterman, personal communication, 2014; J. Meehan, personal 
communication, 2014). 

● Stationing to a particular place, object or to variable locations as directed by the trainer (to facilitate 
individual feeding, keep animals away from doorways during keeper entry and exit, and as a 
foundation for other husbandry behaviors).  

● Scale training (to acquire accurate, regular weights without the need for capture or restraint).  
● Crate training (to facilitate moving birds from one exhibit to another, to take birds to the hospital for 

exams or procedures and to program locations, or to allow for exhibit maintenance; some birds 
have been trained to close the door behind them).  

● Shifting from an indoor to outdoor enclosure or between indoor enclosures.  
● Trimming nails.  
● Presenting feet for checks of pads, nails, scales, etc.  
● Opening beak for exam of mouth, tongue, and choanal slit (may also facilitate voluntary choanal 

swabs for medical tests).  
● Stethoscope training (to facilitate cardiology exams without restraint for birds with chronic heart 

conditions).  
● Tactile training (to facilitate wing checks, to check body condition by feeling along keel, and to 

check feather condition).  
● Syringe training – bird eats gruel/baby food out of a syringe (to facilitate delivery of medications as 

needed).  
● Fetching items on cue (can facilitate retrieval/trading of potentially dangerous items left in the 

enclosure).  
● Jumping/opening wings on cue (to facilitate visual inspection of wing and feather condition).  

AZA Accreditation Standard 
 

(1.6.4) The institution should follow a 
formal written animal training program 
that facilitates husbandry, science, and 
veterinary procedures and enhances the 
overall health and well-being of the 
animals. 
 

http://en.wikipedia.org/wiki/Associative_learning
http://en.wikipedia.org/wiki/Stimulus_(physiology)
http://en.wikipedia.org/wiki/Behavior
http://en.wikipedia.org/wiki/Reinforcement
http://en.wikipedia.org/wiki/Punishment


Kea (Nestor notabilis) Care Manual  

 

 

 

74 
Association of Zoos and Aquariums 

 

 

 

In addition to training kea to facilitate husbandry and welfare, institutions that include kea in their 
program animal collection have trained them to perform a variety of behaviors to highlight their intelligence 
and unique adaptations that help them survive in the wild. Below is a list of some of the show behaviors 
that kea have been successfully trained to perform (C. Vine, personal communication, 2014; K. Klosterman, 
personal communication, 2014): 

● Flying hand to perch, perch to hand, or perch to perch (provides exercise for the bird, allows guests 
to appreciate their flight skills and strength). 

● Collecting money from visitors to place in a donation box for conservation. 
● Collecting cell phones from visitors to place in a donation box for recycling. 
● Discriminating shapes and objects (triangle vs. circle, trash vs. recycling etc.). 
● Vocalizing on cue (allows visitors to hear some of the many vocalizations kea make). 
● Solving complex mechanical puzzles (allows visitors to see the kea’s intelligence).  
● Stacking items in a specific order (allows visitors to see the kea’s intelligence). 
● Bobbing head up and down, rolling head upside down, turning head to either side, bringing foot to 

beak (shows visitors how behaviors are captured, allows visitors to see the kea’s intelligence). 

Multiple research studies have been performed to study the physical cognitive abilities of kea (E.g. 
Auersperg & Von Bayern, et al., 2011). Those cited here are but a glimpse into the work that has been 
done. There are indeed dozens of other studies that could be referenced (R. Schwing, personal 
communication, 2018). In one study, kea were tasked with retrieving a food reward using a variety of tool 
options including a string or a stick (Auersperg & Huber, et al., 2011). In another, individual kea were called 
to shift to different enclosures in order to test their social learning tendencies among affiliated or non-
affiliated groups of birds (Heyse, 2012). Some facilities have also designed complex puzzle feeders to test 
the cognitive abilities of the species and to contribute to the overall research regarding avian cognition 
(O’Hara, Gajdon, & Huber, 2012). 

Because of their intelligence, kea can be trained to respond to a variety of recalls, some of which can 
be fairly subtle. Kea have successfully learned to recall to a specific location or perch, to a trainer’s hand, 
or to a crate. In some cases, the trainer may use the presentation of an object (hand, crate) with no other 
cue. However, kea can also readily learn to respond to auditory recalls such as a word or a whistle. 
While there are currently no regulations requiring training records to be kept on kea in human care, it is 
highly recommended that facilities have staff submit training plans and keep logs of training sessions. 
Training goals that assist in managing the birds’ husbandry are especially encouraged. 
 

9.2 Environmental Enrichment 
Environmental enrichment, also called behavioral enrichment, refers to the practice of providing a 

variety of stimuli to the animal’s environment or changing the environment itself to increase physical activity, 
stimulate cognition, and promote natural behaviors. Stimuli, including natural and artificial objects, scents, 
and sounds, are presented in a safe way for the kea to interact with. Some suggestions include providing 
food in a variety of ways (i.e., frozen in ice or in a manner that requires an animal to solve simple puzzles 
to obtain it), using the presence or scent/sounds of other animals of the same or different species, and 
incorporating an animal training (husbandry or behavioral research) regime in the daily schedule.  

Kea are a highly intelligent and curious species and tend to display stereotypies (repetitive behaviors, 
which appear to have no goal (Mason, 1990)) when housed in enclosures, which lack space, complexity, 
and environmental enrichment opportunities (Orr-Walker, 2010). Stereotypies often seen in kea include but 
are not limited to pacing, head-bobbing, rocking from one leg to another, repetitive flying, or over-preening 
causing feather damage. The offering of increased frequency of feedings and enrichment, which 
encourages species appropriate behaviors like foraging, object manipulation, chewing, play, etc., have 
been shown to decrease stereotypic behavior in kea in New Zealand zoos (Orr-Walker, 2010). 

Enrichment programs for kea should take into account the natural history of the species, individual 
needs of the animals, and facility constraints. The kea enrichment plan should include the following 
elements: goal setting, planning and approval process, implementation, documentation/record-keeping, 



Kea (Nestor notabilis) Care Manual  

 

 

 

75 
Association of Zoos and Aquariums 

 

 

 

evaluation, and subsequent program refinement. The kea 
enrichment program should ensure that all environmental 
enrichment devices (EEDs) are “kea-safe” and are presented on a 
variable schedule to prevent habituation. AZA-accredited 
institutions must have a formal written enrichment program that 
promotes kea-appropriate behavioral opportunities (AZA 
Accreditation Standard 1.6.1). Enrichment activities must be 
documented and evaluated, and the program should be refined 
based on the results, if appropriate. Records must be kept current 
(AZA Accreditation Standard 1.6.3). 

Kea enrichment programs should be integrated with veterinary 
care, nutrition, and animal training programs to maximize the 
effectiveness and quality of animal care provided. AZA-accredited 
institutions must have a specific paid staff member(s) assigned to 
oversee, implement, assess, and coordinate interdepartmental 
enrichment programs (AZA Accreditation Standard 1.6.2). 
Kea come from a region of the world where food supplies are 
variable and ever changing and birds may have to spend extended 
periods foraging depending on season and food availability. They 
have evolved to be curious about their environment and to 
challenge unfamiliar objects to test their use and value. In order to 
develop their foraging skills, young kea spend a great deal of time 
playing, both with objects and with each other (Diamond & Bond, 1999).  See Appendix H for an Ethogram 
describing species-appropriate behaviors for kea.  
 

Environmental enrichment: Kea are highly 
intelligent and curious by nature, so a large 
variety of enrichment items can be successfully 
used with this species. In the wild, kea spend a 
significant portion of their day foraging (Orr-
Walker, 2010). Therefore, many enrichment 
devices are focused on creating and extending 
foraging opportunities. A variety of destructible 
items such as cardboard boxes, bags, piñatas, 
shredded paper, paper towels, etc. have been 
used to hide food items around kea enclosures 
(C. Vine, personal communication, 2014). More 
solid enrichment items have also been used to 
hide food, including PVC, plastic, acrylic, and 
metal puzzle feeders. One example of an 
extremely successful foraging enrichment for 
kea would be a foraging box. These can be 
made of wood or plastic with relatively large 
stones (approx. 25.8 cm2 [4 in.2]), ice, cardboard 
chips or mulch as a substrate, into which a seed 

mixture or nuts are sprinkled. Kea can spend hours each day moving the substrates around to find the 
seeds underneath (R. Schwing, personal communication, 2018). Some facilities have also created complex 
puzzle boxes, requiring kea to complete several steps, work together, or utilize different tools to retrieve a 
food reward (K. Klosterman, personal communication, 2014). All of these devices have successfully 
extended the amount of time that kea spend searching for and obtaining food items. 

In addition to enrichment items that are focused on foraging opportunities, kea readily respond to a 
variety of enrichment items designed to stimulate play activities. A variety of toys designed for parrots, dogs, 

AZA Accreditation Standard 
 

(1.6.1) The institution must follow a formal 
written enrichment program that promotes 
species-appropriate behavioral 
opportunities. 
 

AZA Accreditation Standard 
 

(1.6.2) The institution must have a 
specific paid staff member(s) or 
committee assigned for enrichment 
program oversight, implementation, 
assessment, and interdepartmental 
coordination of enrichment efforts. 
 

AZA Accreditation Standard 
 

(1.6.3) Enrichment activities must be 
documented and evaluated, and program 
refinements should be made based on 
the results, if appropriate. Records must 
be kept current. 
 

Figure 11. Enrichment foraging box with ice substrate. 
     Photo courtesy of J. Lyons. 
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and even human children can be given to kea. The design of the toys may be highly variable, as may the 
materials. Some examples include Whiffle balls, wood and rope parrot toys, plastic keys, piñatas, etc. 
Because of their curious nature, kea will investigate almost any object offered to them. So as long as safety 
is taken into account, an almost endless number of enrichment possibilities exist. 

Along with giving kea enrichment items that stimulate foraging and play, it is important to provide ex 
situ kea with social opportunities and enrichment that furthers their social development. Ideally, all ex situ 
kea would be kept in small family groups, pairs, or loose flocks (provided there is an adequate amount of 
space for individuals to spread out). When kea live in pairs, providing them with nesting material and an 
appropriate nest site (nest box, natural log, etc.) can provide an excellent enrichment opportunity for 
them.  Pairs that are not recommended to produce offspring can still be given nesting opportunities and 
any resulting eggs can be replaced by artificial eggs (Please refer to Chapter 8 & Appendix K for more 
information on this topic). If kea are housed in family groups or flocks, providing them with enrichment that 
encourages them to work together can facilitate positive social interactions. In cases where kea are to be 
housed individually, enrichment can be an essential way to limit the development of stereotypical behaviors. 
Providing them with mirrors, visual and/or oral access to other kea or other bird species, etc. may help kea 
adjust to living alone temporarily. 
 

Training as part of the enrichment program: There are a large variety of ways in which training can 
contribute to the overall enrichment program for kea. Training kea to shift reliably or to voluntarily crate can 
allow them to be given access to different enclosures and habitats. Scale training can allow staff to monitor 
the bird’s weight and overall condition in order to monitor the success or overuse of food items as 
enrichment. Syringe training can be beneficial, if the bird needed to be medicated. Many veterinary 
procedures can be trained with operant conditioning, so that there is little stress to the bird when it is needed 
to be examined or vaccinated by a veterinarian.  
 

Behavioral research: Kea that have been involved in behavioral research projects have had the 
opportunity to learn to utilize a variety of foraging devices both independently and working in groups. This 
provides them with unique enrichment opportunities that closely mimic how they would search for food in 
the wild. In some studies, kea were trained to use a touch screen that displayed pictures and automatically 
released a food reinforcer for a “correct” answer (O’Hara et al., 2016). Please see Chapter 11 for a 
bibliography of research papers, including many about kea behavior.  
 

Enrichment program: When developing an enrichment plan, staff should work together to develop 
protocols that work best based on the number, sex, age of kea, and the type of enclosure (on exhibit, 
naturalistic, etc.). Enrichment plans should also be developed based on the number of staff at the institution 
that are involved in enrichment programs and animal management. In general, an enrichment program 
should be developed by the staff working most closely with the birds. Once a plan has been developed, it 
is recommended that veterinary and nutrition staff (if available) review and sign off on the plan, as well as 
animal managers and curator staff.  One often used enrichment planning model is the SPIDER model. 
SPIDER is an acronym for: Setting Goals, Planning, Implementing, Documenting, Evaluating, and 
Readjusting (Sevenich & Mellen, 2002). Staff developing an enrichment program for kea may find this 
model to be valuable in assessing the success of the program and making adjustments as needed. Please 
refer to Appendix R:  Sample Enrichment Request Form, Appendix S: Sample Enrichment Items List & 
Calendar and Appendix T: Sample Kea Enrichment Guideline Form for samples of enrichment documents 
that can be developed.  

Enrichment is considered vital to the health and welfare of kea in zoos. Varied enrichment should be 
offered a minimum of twice a day to address behavioral goals of kea (i.e. extended foraging, object 
manipulation, play, flying, climbing, etc.). Stereotypies such as pacing, hanging on mesh, or feather plucking 
should be monitored and may be addressed through the use of an adequate goal-based enrichment 
program.  

Kea activity levels depend quite a bit on the current season but also on daily weather patterns (R. 
Schwing, personal communication, 2018).  In general, kea may be active throughout the day; however, 
they tend to be most active in the morning and late afternoon and can be inactive the rest of the day (Orr-
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Walker, 2010; Diamond & Bond, 1999). The species can benefit from a variable enrichment schedule that 
provides stimulation at different points in the day, and often midday enrichment offerings can benefit zoo 
visitors as well in terms of visibility and action in the exhibit. There is generally no need to shift kea out of 
the enclosure prior to entering, so staff is not limited in the number of times they can add/change enrichment 
throughout the day. Examples of potential kea environmental enrichment devices are listed for reference in 
Appendix S: Sample Enrichment Items List & Calendar for Kea. 

Due to the strength and tenacity of kea, all enrichment items should be carefully evaluated for safety 
prior to being offered to kea. Because kea have strong beaks that can easily tear pieces off of various 
objects, all enrichment items should be considered to be potentially ingested by the birds.  Kea have very 
sharp lower mandibles and so are more likely to chew through or shred rope and other items and care 
should be taken so that they do not ingest these items (R. Schwing, personal communication, 2018). Any 
items that could potentially be toxic should be avoided. Some examples of toxic items may include zinc-
coated metals, toxic browse items, painted items containing lead, and coated rope. In addition, items 
containing rope and chain should be used with caution due to the potential for birds to become entangled 
in them. Potentially harmful items such as tape and staples should be removed from cardboard boxes and 
bags before offering them to kea. Kea have also been known to inappropriately consume white non-food 
items like cotton, so white items should be avoided (Orr-Walker, 2010).   

While enrichment is essential to keep kea mentally and physically healthy, it is important that individual 
facilities develop an overall enrichment plan that addresses any safety or health concerns and also 
incorporates any training or husbandry goals. Veterinary concerns may include the possibility of ingestion 
of foreign objects, if kea tear pieces off of enrichment items, the potential to spread infectious diseases from 
one group of animals to another via the rotation of enrichment items, exposure to toxins, such as lead in 
paint or zinc on galvanized metals, and the possibility that birds will get tangled in or stuck in various 
enrichment items, such as chains or feeders. If food items are used for enrichment, there may be nutritional 
concerns about the amount of certain food items being offered or the possibility that birds will not receive 
their full diet allotment if excess “treat” foods are hidden in puzzle feeders or other foraging devices.  

Some of these concerns may be addressed by training. Kea can be trained to retrieve objects, allowing 
staff to “trade” with the birds in order to remove potentially dangerous objects from the birds’ enclosure. In 
addition, kea can be taught how to operate different feeders in order to ensure that they are able to gain 
access to all diet items. 

There are no required enrichment records for kea at this time; however, it is good practice to maintain 
enrichment records in order to monitor the effectiveness of the program and better address any safety 
concerns or medical issues that may arise. Many facilities utilize an enrichment calendar to track enrichment 
offerings that can be used to evaluate their relative success or failure. In addition, it may be valuable to 
conduct more formal evaluations of the kea enrichment program in order to determine whether enrichment 
offerings help to decrease stereotypic behaviors, increase foraging time, and increase social learning, etc. 
Please see Appendices S & T for example enrichment lists, resources, and a sample calendar. 

9.3 Staff and Animal Interactions 
Animal training and environmental enrichment protocols and techniques should be based on 

interactions that promote safety for all involved.  
Generally speaking, there are no safety concerns for staff working in an enclosure with kea, so there is 

no requirement to build in the ability to shift animals when designing a kea habitat. However, there may be 
other reasons that kea exhibits should include multiple sections and the ability to shift animals between 
them. Allowing kea to have both indoor and outdoor enclosures can facilitate enrichment opportunities for 
the birds. Exposure to weather conditions, such as snow and rain can be very enriching for kea and can 
create novel enrichment opportunities, such as food hidden in snow or ice.  

Kea are very active birds, so a large enclosure is beneficial for them. The enclosure should provide 
adequate space for the birds to fly and should offer a variety of perching options. Ideally, enclosures should 
be designed in a way that allows for easy and frequent change/rotation of substrate, perching, and other 
exhibit furniture in order to provide enrichment opportunities and replace items destroyed by the birds. 
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Additionally, enclosure design should incorporate ways to easily access and change feeders and other 
enrichment devices; this may include eye hooks for hanging objects, flat surfaces for setting puzzle feeders, 
etc.  

If staff will be training kea for husbandry purposes, such as scale training or foot and wing checks, the 
enclosure should be designed in a way that facilitates these behaviors if possible. Enclosure design can 
incorporate a flat, stable surface for setting up a scale and perching that is easily accessible for both the 
birds and staff. Adequate perching should be available to allow kea housed in groups to be stationed 
separately during training sessions in order to reduce conflicts and facilitate training. If training will be done 
with only one bird at a time, enclosure design should incorporate a way to easily shift kea to another portion 
of the enclosure or include an area in which kea can easily be crated and moved to a separate enclosure 
for training. Please refer to Chapter 2: Habitat Design and Containment for more detail on this topic. 

In most cases, staff should be able to work directly with kea in a direct contact situation. However, it is 
possible that the behavior of an individual bird may warrant additional safety precautions, such as working 
with the bird through a mesh barrier or shifting the bird out of an area to service it. Stationing and targeting 
behaviors can also be used to manage kea behavior while staff is in the enclosure.  

As psittacines, kea can carry a number of zoonotic diseases such as psittacosis, so care should be 
taken by staff to avoid contamination. Some facilities may choose to require staff to wear latex or nitrile 
gloves at all times when working with kea; while this can help prevent the spread of disease, it may also 
create challenges when working with the birds and can have safety implications if the birds accidentally 
tear and ingest pieces of gloves. Individual facilities should decide what personal protective equipment 
(PPE) to require for staff when working with kea. See Chapter 7.3 for more information on zoonosis 
concerns.  

In general, kea do not need to be shifted out of the enclosure when staff is entering to provide 
enrichment or for training sessions. However, if shifting is required/desired caution should be taken when 
operating shift doors to ensure that kea do not get caught in doors or are not able to open them on their 
own. In order to prevent birds from approaching the door of the enclosure when staff is entering, it may be 
valuable to design a fixed station (stump, rock, perch, etc.) nearby where staff can reinforce the bird(s) from 
outside the enclosure for stationing prior to opening the door. If kea are kept in a large aviary, it is 
recommended to teach the birds an emergency recall command in case they need to be shifted out of the 
enclosure rapidly. 
 

9.4 Staff Skills and Training 
Kea staff members should be trained in all areas of kea behavior management. Funding should be 

provided for AZA continuing education courses, related meetings, conference participation, and other 
professional opportunities. A reference library appropriate to the size and complexity of the institution should 
be available to all staff and volunteers to provide them with accurate information on the behavioral needs 
of the animals with which they work. 

All staff or volunteers working directly with kea should be very familiar with operant conditioning 
techniques and should be comfortable reading kea body language in order to avoid reinforcing undesirable 
behaviors, such as biting or displacement of conspecifics. Kea behavior and body language has been 
studied in wild kea and it is recommended that staff working with kea familiarize themselves with this 
information in order to best understand the behavior of the birds in their care (Diamond & Bond, 1999). 
Please refer to Appendix H: Kea Ethogram for more information on specific kea behaviors, vocalizations 
and head feather postures. As a team, all kea caretakers should discuss what behaviors to reinforce and 
what behaviors should be ignored or re-directed in order to reach the overall training goals. Kea learn 
behaviors very quickly and can easily pick up superstitious behaviors or be inadvertently bridged or 
reinforced for undesirable behaviors; therefore, it is essential that all staff is well trained and experienced 
with bridging techniques, shaping, etc. Standardizing techniques and interactive behaviors is essential to 
having well behaved ex situ kea (R. Schwing, personal communication, 2018). 

Staff working with kea should also be well versed in recognizing changes in the birds’ behavior or 
appearance that could indicate health problems such as decreased appetite, changes in droppings, fluffed 
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feathers, drooping wings, ataxia, or body condition changes. Diseases such as Sarcocystis, West Nile virus, 
Aspergillosis, and Avian Bornavirus can all prove fatal to kea if not caught and treated early enough, so 
recognizing symptoms of these and other illnesses is an essential skill for staff working with kea. Staff 
should also be familiar with ways to minimize the risk of disease by practicing good hygiene and managing 
vectors such as mosquitoes and opossums. These risks can be minimized by eliminating nearby standing 
water and actively trapping in the vicinity of kea enclosures respectively. 

Staff working with kea should be provided with the opportunity to develop their training skills and 
husbandry knowledge by attending professional workshops and conferences. It may be especially valuable 
for staff to attend workshops and conferences focused on behavioral husbandry, particularly those that offer 
the opportunity for hands-on learning experiences. 
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Chapter 10. Ambassador Animals 
 

10.1 Ambassador Animal Policy 
AZA recognizes many public education and, ultimately, conservation benefits from ambassador animal 

presentations. AZA’s Conservation Education Committee’s Ambassador (previously called Program) 
Animal Position Statement (Appendix F) summarizes the value of ambassador animal presentations.  For 
the purpose of this policy, an ambassador animal is described as an animal presented either within or 
outside of its normal exhibit or holding area that is intended to have regular proximity to or physical contact 
with trainers, handlers, the public, or will be part of an ongoing conservation education/outreach program.  

Ambassador animal presentations bring a host of responsibilities, including the welfare of the animals 
involved, the safety of the animal handler and public, and accountability for the take-home, educational 
messages received by the audience. Therefore, AZA requires all accredited institutions that give 
ambassador animal presentations to develop an institutional ambassador animal policy that clearly 
identifies and justifies those species and individuals approved as ambassador animals and details their 
long-term management plan and educational program objectives. The policy must incorporate the elements 
contained in AZA’s “Recommendations for Developing an Institutional Ambassador Animal Policy”. If an 
animal on loan from another facility is used as an ambassador 
animal, the owner’s permission is to be obtained prior to program 
use.  

AZA’s accreditation standards require that the conditions and 
treatment of animals in education programs must meet standards 
set for the remainder of the animal collection, including species-
appropriate shelter, exercise, sound and environmental 
enrichment, access to veterinary care, nutrition, and other related 
standards (AZA Accreditation Standard 1.5.4). All record-keeping 
requirements noted previously apply to ambassador animals (AZA 
Accreditation Standards 1.4.1, 1.4.2, 1.4.3, 1.4.4, 1.4.5, 1.4.6, and 
1.4.7).  In addition, providing ambassador animals with options to 
choose among a variety of conditions within their environment is 
essential to ensuring effective care, welfare, and management 
(AZA Accreditation Standard 1.5.2.2). Some of these requirements 
can be met outside of the primary exhibit enclosure while the animal 
is involved in a program or is being transported. For example, 
housing may be reduced in size compared to a primary enclosure 
as long as the animal’s physical and psychological needs are being 
met during the program; upon return to the facility the animal should 
be returned to its species-appropriate housing as described above.  

In general, kea can be used as program animals. The use of these birds in an education program or 
show can be beneficial to promoting conservation awareness for both the species and parrots in general 
(AZA Parrot TAG, 2015).  However, kea are highly active and have an incredibly intelligent and inquisitive 
nature. Therefore, staff overseeing the kea being used as a program animal should have an intimate 
knowledge of operant conditioning behavior modification techniques to minimize the risk of fly off or escape 
when using a kea in outdoor free flight programs. Great care should be taken in evaluating the staff and 
program before considering working with a program kea. Kea are at some risk for transferring and 
contracting zoonotic diseases and specific housing or shelter options do not lessen this risk (Orr-Walker, 
2010; Chapter 4.5.2). All keepers should follow standard hygiene recommendations and wash hands before 
and after the handling of birds or cleaning enclosures. Contact with non-collection, native birds and 
mammals in the enclosure can expose collection birds to disease. Attempts should be made to minimize or 
eliminate direct contact exposure with native species through enclosure mesh or roofing.  

Holding facilities for kea should allow for full range of movement, bathing, sunning, and choice of varied 
perches. Kea will spend time on perches as well as on the ground. Size of housing varies depending on 

AZA Accreditation Standard 
 

(1.5.4) If ambassador animals are used, a 
written policy on the use of live animals in 
programs must be on file and incorporate 
the elements contained in AZA’s 
“Recommendations For Developing an 
Institutional Ambassador Animal Policy” 
(see policy in the current edition of the 
Accreditation Standards and Related 
Policies booklet).  An education, 
conservation, and welfare message must 
be an integral component of all programs.  
Animals in education programs must be 
maintained and cared for by paid and/or 
unpaid trained staff, and housing 
conditions must meet standards required 
for the remainder of the animals in the 
institution.  While outside their primary 
enclosure, although the conditions may be 
different, animal safety and welfare need 
to be assured at all times. 
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the bird’s opportunities for outside access to exercise. Full time housing can be smaller than exhibit housing 
when birds are given frequent opportunity to fly and run outside their enclosure. It is recommended that 
enclosures should be no smaller than 180 m³ (6,357 ft3) or 10 m x 6 m x 3 m (33 ft x 20 ft x 10 ft) for two 
kea, due to the activity level of these birds (Orr-Walker, 2010; Chapter 4.1.3). A variety of shapes, sizes, 
and materials to perch on should be available. Opportunities to climb, hang, run, jump, fly, and swing should 
be plentiful. All enclosure furniture should be monitored daily for signs of wear and tear that could become 
a safety issue. Kea are typically avid bathers and spend lots of time playing with toys/enrichment in the 
water. They should have access to an adequately sized pool of fresh water.  It is recommended that if there 
are no pools or streams in the enclosure, a container is to be provided that is large and deep enough 
(approximately 1 m2 x 200 mm deep) (11 ft2 x 8 in.) to allow a bird to bathe (Orr-Walker, 2010). Their beak 
is adept at removing caulking, latches, screws, and bolts. Therefore, care should be taken in inspecting 
their enclosure for items or material they could remove.  

Kea are tolerant of cooler weather and may be kept outside year-round with access to shelter and heat. 
Care should be taken in warmer climates to prevent overheating. There should always be access to cool, 
fresh water, and use of mister systems, fans, and other cooling mechanisms may be necessary.  

Due to the social and gregarious nature of kea, they require a high level of mental stimulation and 
interaction. Through operant conditioning training techniques an educational/show facility can meet the 
needs of these birds due to their high level of interaction and activity on a daily basis.  Birds are given the 
choice to experience a high level of variability in the environment. The opportunity to fly free or otherwise 
participate in training programs gives the birds stimulation mentally and physically. Housing kea in high 
traffic areas (during non-breeding season) and where other species and caretaker activity can be viewed 
offers increased mental stimulation and enrichment (C. Inserra, personal communication, 2016). Due to all 
day monitoring of birds in educational facilities, a wide variety of enrichment items can be offered and 
monitored for safety, interest, and activity level. This species needs an extreme amount and variety of 
enrichment to remain stimulated and healthy (AZA Parrot TAG, 2015). 

The Parrot TAG RCP recommends that kea be housed together in male-male or male-female pairs 
because of their social nature. Larger groups can be housed together with adequate space and 
opportunities to separate birds if needed. Housing birds alone or in female-female pairs is not 
recommended. With a pair of program birds, it is helpful to have a switch cage or way to separate the birds 
by training them to voluntarily enter travel kennels. Crating birds can also allow for thorough 
cleaning/disinfection of housing areas. Since kea are highly intelligent they are ideal candidates for 
participating in their own daily husbandry care. Behaviors readily trained for regular participation include 
daily weights, entering/exiting travel kennel for travel to veterinary procedures or programs, foot presents 
for pad checks and nail trims, station for physical examination of wings, beak, other body parts, voluntary 
injections, voluntary induction and conditioning flights (C. Inserra, personal communication, 2016). 

10.2 Institutional Ambassador Animal Plans 
AZA’s policy on the presentation of animals is as follows: AZA is dedicated to excellence in animal care 

and welfare, conservation, education, research, and the presentation of animals in ways that inspire respect 
for wildlife and nature. AZA’s position is that animals should always be presented in adherence to the 
following core principles: 

● Animal and human health, safety, and welfare are never compromised. 
● Education and a meaningful conservation message are integral components of the presentation. 
● The individual animals involved are consistently maintained in a manner that meets their social, 

physical, behavioral, and nutritional needs.  
 

AZA-accredited institutions that have designated ambassador animals are required to develop their 
own Institutional Ambassador Animal Policy that articulates and evaluates the program benefits (see 
Appendix G for recommendations). Ambassador animals should be consistently maintained in a manner 
that meets their social, physical, behavioral, and nutritional needs. Education and conservation messaging 
must be an integral component of any ambassador animal demonstration (AZA Accreditation Standard 
1.5.3).  
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Facilities that maintain a collection of birds for educational 
programming should provide daily attention and enrichment 
through training and servicing of the animals. A well-developed 
program designs its facility and schedule to meet the needs of 
highly social animals like kea. These facilities have staff available 
365 days a year, 8-10 hours a day, and provide for each bird’s 
needs on a daily basis. Birds utilized in programs are closely 
monitored daily, and food intake can be monitored for each individual bird. Trained birds can be weighed 
daily and separated from other birds when necessary to ensure consumption of diet items. A variety of food 
can be offered and consumption should be closely monitored and recorded.  Birds that are free flown in 
programs have the opportunity to fly and exercise on a regular or daily basis and are encouraged to 
participate through operant conditioning. 

Daily record keeping systems should include daily diet intake, weight, behavior, comments on training 
sessions and interactions, and steps taken in training sessions. Any abnormal behavior should also be 
noted. Any aggression should be detailed and highlighted. Medical notes and observations, as well as any 
medications dispensed should also be recorded. Any developing patterns of stereotypic behavior or 
aggressive behavior should be thoroughly discussed and assessed. 

Kea have been utilized in various types of programming including educational presentations on and off 
exhibit and formal free flight bird shows. Due to the long lifespan of kea, a lifetime commitment should be 
made to ensure that the staff training and environment is conducive to long-term, successful management 
of each individual. Operant conditioning techniques should be utilized in all training programs. Aversive 
techniques and coercion techniques should not be utilized in the training of kea. Kea should always be 
handled in a manner that creates a comfortable environment for the bird, with the choice to participate in 
the training program and activity or not to participate. Individual birds vary and have a wide variety of 
motivators. Some individuals are highly motivated by tactile reinforcement from trainers, by the mental 
stimulation of training, by novel items, and/or by food rewards (C. Inserra, personal communication, 2016). 
It is important to understand what motivates the animal being worked with, and how to use that motivator 
to set up a positive working environment.  

As a unique member of the parrot family, the only alpine parrot, kea have a fascinating natural history 
and a compelling conservation message. Visitors are enthralled by the intelligence of this species that is 
unlike any other parrot. Kea are very curious and will readily interact with novel items and puzzles, as well 
as with guests. Their population has been in a steady decline since 
their persecution in the mid-1800 through 1970, due to their 
propensity for harassing and attacking sheep. While they are 
protected now, their population levels are still at risk due to human-
wildlife conflict, predation by introduced species, habitat loss, and 
environmental contaminants. This variety of subjects provides 
ample opportunities for conservation education messaging (AZA 
Parrot TAG, 2015).  

Animal care and education staff should be trained in 
ambassador animal-specific handling protocols, conservation, and 
education messaging techniques, and public interaction 
procedures. Paid and/or unpaid staff assigned to handle animals 
during demonstrations or educational programs must be trained in 
accordance with the institution’s written animal handling protocols. 
Such training must take place before handling may occur 
(Accreditation Standard 1.5.12). These staff members should be 
competent in recognizing stress or discomfort behaviors exhibited by the ambassador animals and be able 
to address any safety issues that arise. Additionally, when in operation, animal contact areas must be 
supervised by trained paid and/or unpaid staff (AZA Accreditation Standard 1.5.13). 

AZA Accreditation Standard 
 

(1.5.3) If animal demonstrations are a part 
of the institution’s programs, an 
educational/conservation message must 
be an integral component. 
 

AZA Accreditation Standard 
 

(1.5.13) When in operation, animal 
contact areas (petting zoos, touch tanks, 
etc.) must be supervised by trained, paid 
and/or unpaid staff. 
 

 

AZA Accreditation Standard 
 

(1.5.12) Paid and/or unpaid staff assigned 
to handle animals during demonstrations 
or educational programs must be trained 
in accordance with the institution’s written 
animal handling protocols. Such training 
must take place before handling may 
occur. 
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Only animal care and education staff that received training within the institution relevant to working with 
kea and conservation messaging techniques should be involved in any animal training demonstrations. 
Specific protocols such as preparing an appropriate space, ensuring all training tools are available, 
eliminating possible distractions such as lowering volume on radios, etc. should be developed and 
implemented to ensure that animal care staff members remain safe and focused on the birds during any 
demonstration. The presence of zoo visitors should not distract presenters during these interactions. Part-
time and seasonal staff should be assessed for level of experience when re-entering the work area. Level 
of experience and length of time away will determine the level of re-training that is needed. Only staff with 
considerable experience training birds should attempt working with free flight kea outdoors. Exceptional 
skills in proper application of operant conditioning techniques and reading body language are highly 
recommended for working with kea. Their extreme intelligence requires a fast-paced learning environment, 
one in which many novice trainers have trouble keeping up with. They are quick to pick up a behavior from 
just one reinforced repetition, and therefore can easily be mistakenly reinforced for undesirable behavior 
just as fast (C. Inserra, personal communication, 2016).  

When working with kea in free flight, outdoor programs it is important that the choice to return safely to 
their crate is one that is made without hesitation. If they are to be flown over the public, it is important to 
have comfortable flight paths and proper landing spaces. Kea do enjoy interaction with guests and a number 
of these types of interactions have been utilized in exhibit programs and outdoor shows. Watching the bird’s 
body language closely and recognizing signs of aggression and/or nervousness that could cause a fly off 
is vital to the safety of the bird and the public. Facilities should have a fly off protocol and strong history of 
preparedness for the event a bird should leave a show area before working with free flight kea.  

Visitor interactions with kea should be monitored to ensure the safety of the birds, whether in a free 
flight outdoor show, an exhibit, or in a walk-thru aviary. Care should be taken to make sure the public is not 
feeding the birds, offering dangerous objects, or entering kea only areas. Care should also be taken to meet 
individual kea requirements. Some birds might not be suitable for outdoor shows or public walk-thru 
enclosures, as there may be issues due to territorial behavior, and public access does potentially open the 
door for disease transmission/introduction (Orr-Walker, 2010).These potential issues should be regularly 
and carefully addressed by management staff and veterinary protocols. Animal care staff working with and 
presenting the birds should be able to communicate these issues to the public effectively so that welfare 
and safety concerns can be specifically addressed. Injuries to the birds, animal care staff, or the public 
should be documented and reported following institution-specific guidelines and protocols. 

Indicators that a kea is experiencing stress include: running back and forth on the ground of enclosure, 
flying erratically between walls or perches, patterned head rolling toward the sky, excessive alarm 
vocalizing, reduced appetite, and/or squatted down posture with wings fluttering. An unclipped bird could 
potentially fly off if frightened enough. Should these behaviors be observed, housing and activities in the 
area (i.e. proximity to activity, noise levels) should be assessed to determine their effects. If the stressor 
cannot be removed, or desensitization is not possible, action should be taken to calm the bird through visual 
barriers, temporary or permanent relocation to avoid injury to the bird. Kea are prone to heat stress in warm 
environments (Freudenberger et al., 2009). Some physical signs of heat stress that may be observed 
include: heavy/open mouth breathing, squinty eyes, fluffed feathers, drooping wings, lethargic behavior, 
and reduced appetite. If a kea is showing signs of heat stress, isolate the bird in a cool, dark area and 
monitor closely. Supervisory staff should be notified, as well as veterinary staff if warranted. 

Ambassador animals that are taken off zoo or aquarium grounds for any purpose have the potential to 
be exposed to infectious agents that could spread to the rest of the institution’s healthy population. AZA-
accredited institutions must have adequate protocols in place to avoid this (AZA Accreditation Standard 
1.5.5).  There are no federal advance reporting requirements for taking kea off grounds, but institutional 
records should be kept regarding these activities.   

Animals leaving the facility for off-site programming should be fully protected from interaction with non-
collection animals. Representatives from the facility should contact the destination (news station, hotel, 
event center, school, etc.) before arrival to the event to determine that no other animals will share the facility 
just prior to or during the scheduled event. Furniture such as bath pans, carpets, and perching utilized for 
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the presentation should be brought with the collection birds. All diet items should also be brought from the 
home facility.  

Disinfecting agents, water supplies (e.g., spray bottles for keeping animals cool), and hand sanitizer 
should be brought along. The use of chemical sanitation is important for all enclosures, transport kennels, 
presentation surfaces, props, and maintenance tools. There are a variety of sanitation chemicals available 
for proper hygiene. Consult with your animal care management staff and/or medical staff to identify the best 
chemical compound for your situation.  

Guidelines should be in place outlining the event and the handling procedures. In the event that a 
program animal comes in contact with non-collection bird(s), and there is a possibility of disease 
transmission, it is recommended that the bird serve up to a week-long re-entry quarantine to allow for any 
testing or observation by veterinary staff to confirm the health of the bird. 

Careful consideration must be given to the design and size of all ambassador animal enclosures, 
including exhibit, off-exhibit holding, hospital, quarantine, and isolation areas, such that the physical, social, 
behavioral, and psychological needs of the species are met and species-appropriate behaviors are 
facilitated (AZA Accreditation Standard 10.3.3, 1.5.2, 1.5.2.1).  

Similar consideration needs to be given to the means in which an animal will be transported both within 
the Institution’s grounds, and to/from an off-grounds program. Animal transportation must be conducted in 
a manner that is lawful, safe, well planned, and coordinated, and minimizes risk to the animal(s), 
employees, and general public (AZA Accreditation Standard 1.5.11).  

Operant conditioning training techniques should be utilized to condition birds to enter and exit the 
enclosure. Transport carriers should be large enough for the bird to stand at full height, and turn around 
comfortably, and be designed for ease of entry and exit. Any openings should be covered if needed to 
protect the bird’s feathers from damage while still allowing adequate air circulation. Fans should be mounted 
on travel carriers in hot temperatures. Birds naive to a transport crate should be trained using 
approximations and desensitization with positive reinforcement. The bird should have the choice to enter 
and exit for reinforcement. When transporting a bird in a carrier, handlers should handle the crate with 
sensitivity and balance to prevent unnecessary jostling and discomfort to the bird. If the bird shows signs 
of discomfort while traveling, transport crates should be covered to give the bird a sheltered environment.  

Custom made transport carriers of appropriate size or Petmate Veri-Kennel® animal crate should 
adequately contain the bird, prevent accidental release, and be inspected to ensure that no sharp edges or 
other potential hazards exist inside the crate. Kea are extremely destructive and have powerful beaks, 
therefore transport carries should be inspected before each use for points of weakness or damage that 
could pose a safety or escape hazard to the bird. Birds that are trained to enter and exit transport carriers 
utilizing operant conditioning techniques can be transported for programs as well as crated for routine 
weighing, trips to the veterinarian, and while the enclosure is being serviced. The bird should not be forced, 
chased, or netted to enter the crate in lieu of training, except in an emergency situation or evacuation.  

Birds that live in excessively hot or cold environments and are acclimated to the temperature will have 
a wider range of tolerance. A bird’s behavior should always be monitored in hot climates and accessed 
based on physical signs of heat related stress. If birds are flying or otherwise engaged in programs during 
hot weather, they should be monitored and removed from programs when needed. Fresh water should 
always be available, but handlers should be aware that birds may not necessarily utilize water elements to 
cool themselves when overheated. Hose spray, overhead mister systems, or air-conditioned areas should 
be utilized if birds appear to be suffering from heat related stress. Housing areas should offer shelter from 
the sun and inclement weather, giving the bird the option of sun or shade as well as shelter from wind, rain, 
or snow.  

Each bird is an individual and may have a longer or shorter attention span or desire for interaction. With 
operant conditioning training techniques, birds are given the choice to participate. It should be clear to the 
trainers that the bird is choosing to participate by giving them the ability to choose to approach trainers or 
retreat, exit the enclosure, or by entering or exiting the transport crate. During programs, the demonstrations 
should be designed so that the bird can choose to exit at any time into a safe environment (i.e., backstage, 
into a crate, back into the enclosure, etc.). All behaviors should be documented in daily records and any 
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aggression or avoidance behavior should be noted. If the bird is showing signs of stress or displacement, 
further travel or program involvement should be re-evaluated. As long as the bird is choosing to cooperate 
without being coerced, then the length of time will vary significantly from bird to bird. The bird’s threshold 
for program involvement should be determined based on behavior and may have seasonal variations and 
vary depending on whether the bird is parent raised or imprinted on humans.  
 

10.3 Program Evaluation 
AZA-accredited institutions that have an Institutional Ambassador Animal Plan are required to evaluate 

the efficacy of the plan routinely (see Appendix G for recommendations). Education and conservation 
messaging content retention, animal health and well-being, guest responses, policy effectiveness, and 
accountability and ramifications of policy violations should be assessed and revised as needed.  

It is recommended that presentation and handling guidelines and protocols should be re-evaluated 
annually or bi-annually. All staff should have access to these guidelines and be provided with updates as 
needed. All new staff should be signed off on receiving and reading the standards and protocols during 
orientation and before commencing work in the area.  

Protocols should be clear and expectations consistent for all staff. Incidents should be reported to 
management and any violations of protocols should be dealt with through verbal and/or written disciplinary 
measures. Repeated violation of protocols that have the potential for, or result in, the endangerment of 
animals, staff, or public health and/or safety should be dealt with by management through verbal and/or 
written documentation and punitive measures taken when necessary.  

Significant feedback can be gained through formal and informal surveying of shows and educational 
programs. General program surveys should be designed to measure the impact of educational messaging, 
the benefits of utilizing live animals for programs, and gather useful information on the audience and 
demographics. Exit surveys are a valuable tool and can be designed to gather data on the level of 
entertainment and educational value, and impact of messaging. Content of programs should always be up 
to date and accurate and the messages consistent. Guests should leave with an understanding of the 
animal’s natural history, its relationship to humans, and a feeling of respect and responsibility towards the 
natural world and global conservation. 

Standards of care can be measured through physical condition and behavior of collection birds. 
Physical condition of feet, feathers, and vitality should be assessed, as well as overall behavior through 
daily record keeping, and daily, monthly, and annual physical inspection.  
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Chapter 11. Research 

11.1 Known Methodologies 
AZA believes that contemporary kea management, 

husbandry, veterinary care and conservation practices should be 
based in science, and that a commitment to scientific research, 
both basic and applied, is a trademark of the modern zoological 
park and aquarium. AZA-accredited institutions have the 
invaluable opportunity, and are expected, to conduct or facilitate 
research in both in situ and ex situ settings to advance scientific 
knowledge of the animals in our care and enhance the 
conservation of wild populations. Participating in AZA Taxon 
Advisory Group (TAG) or Species Survival Plan® (SSP) Program 
sponsored research when applicable, conducting and publishing 
original research projects, affiliating with local universities, and/or 
employing staff with scientific credentials could help achieve this 
(AZA Accreditation Standard 5.3). An AZA institution must 
demonstrate a commitment to scientific study that is in proportion 
to the size and scope of its facilities, staff, and animals (AZA 
Accreditation Standard 5.0). 

All record-keeping requirements noted previously apply to 
most research animals, especially those which are part of the exhibit collection. When an animal on loan to 
a facility is subject to an invasive research procedure, including when done as part of a routine health exam, 
the owner’s prior permission is to be obtained. 

Not unlike other taxa, research on ex situ kea is important to study behavior in a controlled setting to 
help their wild counterparts as well as being able to provide the highest possible quality of husbandry. 
Current research is being conducted in New Zealand on kea ecology and population dynamics in the wild. 
Just as in the AZA population, the population in New Zealand is declining and it appears that the population 
has a male-skewed sex ratio (New Zealand Department of Conservation, 2016). According to the IUCN, 
other research focuses in the wild include a census of the population, instigate monitoring following the 
methodology developed by Elliot and Kemp (2004), establish the nature and extent of the threat posed by 
introduced predators, particularly in the south-west of South Island, and continue advocacy campaigns. 
“Advocacy is aimed at informing alpine users of ways to minimize adverse impacts and to change the 
negative image of the species often held by high-country farmers and ski-field operators” (Grant, O’Donnell 
& Garland, 1993). 

The AZA Kea SSP is managed under the Parrot Taxon Advisory Group (TAG; Table 9). There are a 
number of organizations which are currently or have recently undertaken studies regarding kea (Table 10).  

  

Table 9:  TAGs and SSPs related to kea (Nestor notabilis): 

AZA Program Name Advisor Type Advisor Name Contact Email 

AZA Parrot TAG TAG Chair Joe Barkowski jcbski@aol.com 

AZA Kea SSP Kea SSP Coordinator Jessica Meehan jmeehan@denverzoo.org 

AZA Kea SSP Kea SSP Vice-Coordinator Kimberly Klosterman kimberly.klosterman@cincinnatizoo.org 

 

 

 

AZA Accreditation Standard 
 

(5.0) The institution must have a 
demonstrated commitment to scientific 
study that is in proportion to the size and 
scope of its facilities, staff (paid and 
unpaid), and animals. 
 

AZA Accreditation Standard 
 

(5.3) The institution should maximize the 
generation and dissemination of scientific 
knowledge gained.  This might be 
achieved by participating in AZA 
TAG/SSP sponsored studies when 
applicable, conducting and publishing 
original research projects, affiliating with 
local universities, and/or employing staff 
with scientific credentials. 
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Table 10: Organizations involved in kea research and conservation: 

Organization  Website 

Kea Conservation Trust http://www.keaconservation.co.nz/ 

Kea Lab, Messerli Research 
Institute (Vienna) 

https://www.vetmeduni.ac.at/en/messerli/science/cognition/wildlife/kea-
lab/ 

Texas A&M University Schubot 
Exotic Bird Health Center 
 
University of Auckland 
 
University of Canterbury 
 
University of Otago 

 

http://vetmed.tamu.edu/schubot 
 
https://www.auckland.ac.nz/  
 
https://www.canterbury.ac.nz/  
 
https://www.otago.ac.nz/  
 

Cincinnati Zoo’s Lindner Center for 
Conservation and Research of 
Endangered Wildlife (CREW) 

http://cincinnatizoo.org/conservation/crew/ 

  

      Research investigations, whether observational, behavioral, physiological, or genetically based, should 
have a clear scientific purpose with the reasonable expectation that they will increase our understanding of 
the species being investigated and may provide results, which benefit the health or welfare of animals in 
wild populations. Many AZA-accredited institutions incorporate superior positive reinforcement training 
programs into their routine schedules to facilitate sensory, cognitive, and physiological research 
investigations and these types of programs are strongly encouraged by the AZA.   
      There are multiple examples of research studies in ex situ situations that have positively impacted 
conservation initiatives for in situ kea.  Currently there are several different studies in progress regarding 
predator trap accessibility by kea, as well as color and taste preferences in determining best methods to 
discourage ingestion of 1080 pellets (N. Ackroyd, personal communication, 2017). 1080 is a 
biodegradable pesticide, suitable for aerial application over vast terrain, that is highly effective for the 
control of rats, possums and stoats which are the biggest threat to native New Zealand birds (Edwards & 
O’Conner, 2014). Bird repellent trails for deterring sheep strikes by wild kea are serving to provide relief 
for rural New Zealand farmers. There are also cognitive studies revealing information on cooperative 
behaviors in kea, learning and reversing behaviors, tool usage, discrimination between two stimuli 
(Gajdon, 2015), vocal learning, human facial recognition, quantity discrimination, inference by exclusion, 
play effects, and motivation to participate in experiments (R. Schwing, personal communication, 2018).  
All of these ex situ cognitive studies help us to understand more clearly the intelligence, ingenuity and 
striking abilities of their in situ relatives. 

Keeper research: Keepers are in a great position to contribute to kea management and husbandry 
advances and research, as they work with this species on a daily basis. Some areas where keeper input 
and participation can be very valuable include:  

● Instituting scale training so that birds can be routinely weighed to assess body mass. 

● Incorporating trained behaviors that help with medical management. 

● Documenting physical development of chicks, including data collection on weight, specific diet 
ingredient intake (weighed amounts), morphometric, and plumage changes.  

http://www.keaconservation.co.nz/
https://www.vetmeduni.ac.at/en/messerli/science/cognition/wildlife/kea-lab/
https://www.vetmeduni.ac.at/en/messerli/science/cognition/wildlife/kea-lab/
http://vetmed.tamu.edu/schubot
https://www.auckland.ac.nz/
https://www.canterbury.ac.nz/
https://www.otago.ac.nz/
http://cincinnatizoo.org/conservation/crew/
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● Weighing and measuring all eggs (fresh weight and length/width).  

● Collecting data on activity budgets of adults and chicks and determining food preferences of pairs 
when feeding chicks.  

● Documenting symptoms and treatments of Avian Borna Virus (ABV). 

● Documenting molt patterns. 

● Documenting social dynamics and behaviors. 
● Collecting data on enrichment use. 
 

      Positive reinforcement research training programs with kea have successfully been incorporated into 
existing projects in many different institutions. For starters, AZA kea holders are strongly encouraged to 
monitor weights on their birds via scale training.  This allows birds to willingly participate by stepping up on 
scale, thus gathering vital morphological information for comparative studies, without applying stress to the 
individual.  With regard to cognitive studies, the incorporation of touch screen technology allows kea to 
voluntarily participate in research sessions (Gajdon, 2015).  In addition, non-invasive fecal studies are 
helping to determine stress hormone levels in kea without the need for physical restraint (K. Klosterman, 
personal communication, 2017).  
 
 

Table 11:  Examples of Past Research Studies involving kea: 

Topic References  

Public Programs and Exhibitory Crawford, 2007 

Use of Bird Repellents Edwards & O’Conner, 2014; Cowan et al., 2015; Cowan, Booth & Crowell, 
2016; Crowell, Martini & Moltchanova, 2016; Orr-Walker, 2014 

Effects of 1080 operation on wild 
populations 

Weser & Ross, 2013; Orr-Walker et al., 2012; Van Plink & Crowell, 2015 

Foraging Behavior and Ecology Greer, Gajdon & Nelson, 2015; Blanco et al., 2016; Young, Kelly & Nelson, 
2012 

Diversionary Play Areas and “Kea 
Proofing” 

Goodman, 2015 

Vocal Repertoire and Vocal 
Learning 

Schwing, Parsons & Nelson, 2012; Schwing et al., 2017; Bradbury & Balsby, 
2016 

Capillaria Treatment in Kea 
 
Lead Exposure 

Habich, Knotek & Gajdon, 2013 
 
Reid et al., 2012 

  GPS and Surveillance   Kennedy et al., 2015  

Genetic Markers 
 
Behavioral Enrichment 

Dussex & Robertson, 2013 
 
Nelson & Young, 2013; Young, 2008 

Grouping Dynamics and 
Reproductive Success 

Diamond & Bond, 1999; Freudenberger et al., 2009; Gajdon et al., 2009 

Artificial Incubation Procedures Woolcock, 2000 

Hand Rearing Woolcock, 2000 
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Fecal Stress Hormone Levels and 
Health in ABV Positive Kea 

Donelan et. al., 2017 

Tool Use Lambert, Seed & Slocombe, 2015; Auersperg et al., 2014; Volter, Rossano & 
Call, 2015 

Olfactory Sensitivity Gsell, 2012; Gsell, Hagelin & Brunton, 2012 

Ultraviolet Visual Sensitivity Aidala et al., 2012; Mullen, 2006 

Acoustic Signal Pathway Schwing, 2013 

Avian Bornavirus Effects and 
Treatments 

Miesle, 2016; Rubbenstroth et al., 2012; Monaco et al., 2012; Daulhausen & 
Aldred, 2002; Hoppes et al., 2010 

West Nile Infections Brown et al., 2012; Gamino & Hofle, 2013 

Multiple Cognition Studies 
 

O’Hara et al., 2016; O’Hara, Huber, & Gajdon, 2012; Wein, Gajdon & Schwing, 
2015; Gajdon et al., 2013. 

Social Play Behavior Diamond & Bond, 2004; Heyse, 2012 

 

AZA-accredited institutions are required to follow a clearly 
written research policy that includes a process for the evaluation of 
project proposals and identifies the types of research being 
conducted, methods used, staff involved, evaluations of the 
projects, animals included, and guidelines for the reporting or 
publication of any findings (AZA Accreditation Standard 5.2). 
Institutions must designate a qualified staff member or committee 
to oversee and direct its research program (AZA Accreditation 
Standard 5.1).  

An Institutional Animal Care and Use Committee (IACUC) 
should be established within the institution if animals are included 
in research or instructional programs. The IACUC should be 
responsible for reviewing all research protocols and conducting 
evaluations of the institution's animal care and use. 

If institutions are not able to conduct in-house research 
investigations, they are strongly encouraged to provide financial, 
personnel, logistical, and other support for priority research and 
conservation initiatives identified by Taxon Advisory Groups (TAGs) or Species Survival Plans® (SSP) 
Programs.  

There are currently no research policies in place specifically regarding kea, but a general animal welfare 
policy regarding upcoming or ongoing research is expected from and implemented in accreditation 
standards for all AZA institutions. 

AZA institutions have in more recent years included animal welfare coordinator positions as full time 
staff members within their organizations. This allows each institution to designate a manager to oversee 
specific research programs within their facility. This ensures any research projects taken on by the 
organization, are designed to meet and exceed appropriate ethical standards, as well as keeping in mind 
the overall objective of improving ex situ animal welfare to meet the highest possible standards. Animal 
welfare coordinators can serve as the intermediary between management and animal care staff, with the 
ability to take an objective look at the stated concerns of both groups. They can also suggest bringing in 
outside expert consultants to guide each institution in the development of their research aspirations. 

AZA Accreditation Standard 
 

(5.2) The institution must follow a formal 
written policy that includes a process for 
the evaluation and approval of scientific 
project proposals, and outlines the type of 
studies it conducts, methods, staff (paid 
and unpaid) involvement, evaluations, 
animals that may be involved, and 
guidelines for publication of findings. 
 

AZA Accreditation Standard 
 

(5.1) Scientific studies must be under the 
direction of a paid or unpaid staff member 
or committee qualified to make informed 
decisions. 
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Priority research and conservation initiatives identified by AZA Parrot TAG and Kea SSP are as follows: 
Coordinate and support research of Avian Bornavirus in the ex situ kea population, finalize results and 
disseminate information regarding these studies to North American kea holders, and identify a researcher 
to work on kea morbidity analysis. Another important goal for the Kea SSP is to secure continued funding 
for Kea Conservation Trust from at least 30% of kea holding institutions (J. Meehan, personal 
communication, 2017). 

Continued funding for important research projects and initiating conservation action is imperative to 
ensure the kea’s continued survival in the wild. AZA institutions have a unique opportunity to connect 
millions of individuals with the natural world around them and to that natural world in other parts of the globe 
as well. Education programming utilizing kea can facilitate positive personal experiences between zoo 
guests and kea. The ultimate goal is that by inspiring appreciation and passion for kea, it will in turn lead to 
conservation support. The idea of incorporating an interactive puzzle within kea enclosures has been 
implemented in several institutions to date. Coin puzzles allow visitors to interact with the kea from outside 
the exhibits, while both creating a wildlife-visitor connection and raising funds to be sent for use in situ 
conservation (K. Klosterman, personal communication, 2017). The development, publication and further 
revision of this kea animal care manual will lead to increased positive husbandry standards in our North 
American population. Together, AZA Institutions and conservation organizations such as Kea Conservation 
Trust can ensure both in situ and ex situ kea populations survive and thrive for future generations to 
appreciate. 

 

11.2 Future Research Needs 
This Animal Care Manual is a dynamic document that will need to be updated as new information is 

acquired. Knowledge gaps have been identified throughout the Manual and are included in this section to 
promote future research investigations. Knowledge gained from these areas will maximize AZA-accredited 
institutions’ capacity for excellence in animal care and welfare as well as enhance conservation initiatives 
for the species. 

 

Chapter 1: Ambient Environment 
● Assess the correlations between high temperatures and incidence of illness in kea.  
● Assess the correlations between the various light provision schemes, kea health, and 

reproductive outcomes.  
● Determine the importance of lighting for kea neonates and reproductive females in advance of 

egg-lay. 
● Find the most effective light sources for full spectrum light provision and determine the 

effectiveness of lamps that claim to emit UVB. 
● Determine the effects of sounds and vibrations on kea in zoo settings. 

 

Chapter 2: Habitat Design and Containment 
● Behavioral and exhibit use research could provide more information on 

appropriate/recommended exhibit size and design, especially in terms of stereotypic or unwanted 
behaviors in this highly intelligent species. 
 

Chapter 4: Transport 
● Determine the recommended medications for kea during transportation to decide if this may be a 

feasible option for this species. 
 

Chapter 5: Social Environment  
● Research on exhibiting/housing kea in multi species exhibits to determine best practice and 

welfare standards for all species involved. 
● Further research on kea social structure in lab and field. In terms of group composition, in-depth 

analysis of dyadic, triadic, etc., relationships, migration patterns, friendships, cooperative 
breeding, alliances, and structured social learning.  
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● Further research into providing the appropriate social setting in a managed environment in order 
that appropriate mate choice for breeding is being offered. 

● Insight into whether male kea are socially deprived when separated from their mates for long time 
periods, as well as when male kea are isolated solely with females, can they be they socially 
deprived from other male companionship. 

● Anecdotal information from multiple facilities have recorded yellowish coloration of the cere, 
normally found in fledgling and juvenile kea, returning in older birds. This is possibly due to illness 
or other factors, but more research is needed to determine the abundance and possible causes of 
this phenomenon. 

 

Chapter 6: Nutrition 
● Increase nutrition studies revolving around analysis of the diets adult kea feed neonate chicks, 

and the potential this diet may having on sex-skewing in the managed and wild kea populations. 
● Assess free-ranging kea diets, including food preferences, seasonal availability and nutrient 

analysis of native New Zealand plant parts commonly consumed. 
● Utilize nutrition studies to further understand the nutrient requirements specific to kea to improve 

diets by examining the energy content or nutrient profile of various food items consumed by kea. 
● Investigate the potential impact of a diet substantially richer in animal protein on kea breeding 

ecology, particularly breeding season timing and length, and nestling growth rates. 
 

Chapter 7: Veterinary Care 
● Additional research needed regarding Avian Borna Virus detection, prevention, and treatments. 
● Assess any correlations in molting patterns of kea with stress and illness. 
● Assess importance of individual blood profiles of healthy birds for clinical diagnosis when the bird 

becomes ill. 
● Asses effects of vaccination on antibody titters in kea 

 

Chapter 8: Reproduction 
● Investigate conception issues in kea as no formal research has been performed. 
● Assess whether artificial insemination techniques used with other bird species would be effective 

for kea and perform further research on training individuals to provide semen samples. 
● Research low reproductive success in managed kea. 
● Analysis of managed kea reproductive success in forced pairings versus free mate choice 

pairings. 
● Analysis of managed kea continued yearly reproductive success when pairs have previous years 

offspring remaining, as well as potential differentiation with sex of the remaining offspring. 
● Compare reproductive success in single chamber vs. multiple chambered nest boxes. 
● Research correlation in male nesting misbehavior (egg breakage) with inappropriate nest building 

behaviors, inadequate nesting substrate. 
● Research the most effective hand-rearing protocol that produces fledglings with similar fledge 

weights to wild kea fledglings.  
● Document and distribute possible supplemental feeding protocols for parent-reared chicks. 
● Additional research is needed regarding artificial incubation techniques to increase the successful 

hatching of eggs.  
 

Chapter 9: Behavior Management 
● Assess any correlation between particular types of enrichment and the presence/absence of 

stereotypical behaviors in managed environments.  Develop protocol to determine effectiveness 
of enrichment. 

● Asses impact of environmental enrichment on cognition. 
● Develop a valid tool for welfare assessment (behavioral and physiological) in order to evaluate 

impacts of breeding, group structure and enrichment, and diverse factors of ambient environment. 
● Asses the possibility of training kea to leave human objects alone. 
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● Research possibility of teaching kea certain food items taste bad to reduce the chances of wild 
kea ingesting toxins. 

● Establish an assessment of personality types in kea 
 

Field research needs: 
● Monitoring kea populations remains an extremely labor intensive effort due to the inhospitality/ 

inability to access much of their home range.  Utilizing more GPS tracking, satellite loggers, and 
species detecting dogs may help to alleviate some of the labor intensity. 

● Typically kea populations are reported through extrapolating out data from smaller flocks in well-
known territories.  No much is known if these estimates are actually representative of the larger 
kea population and makes it difficult to narrow down the population estimate of 3000 to 7000 
birds in the wild.  Further research into the accuracy of these estimates may be beneficial. 

● Anecdotal information suggests kea in the lowland areas might have physical differences from 
kea living in other areas of the country. Some researchers suggest males in these areas may 
have developed the local adaptation of having longer beaks, in reaction to a primarily insect-
based diet.  

● Due to avian global bird decline, the plants associated with avian seed dispersers are also 
declining. More research and evidence is needed to prove the importance of kea as alpine seed 
dispersers. 

● Assess if there is a difference in chick health /development between alpine and lowland kea 
chicks due to the lowland birds selectively provisioning their chicks with higher nitrogen foods 

● More research needed into the well-known “rogue kea” hypothesis - Is this behavior of only just a 
few individuals that are the “trouble makers?” 

● Look more closely into kea predator trapping - Do the Good Nature kill traps pose an 
unacceptable risk to kea in the wild? 

● Continue testing of blood/lead levels throughout kea range and identifying sources of lead in their 
environment, finding nontoxic alternatives to replace lead materials, and research on the 
accumulative effects of lead in the food chain. 

● Knowing that 100% of kea conflict calls have been related to feeding kea at some point in time, 
explore more effective methods to get the message out about STOPPING feeding of wild kea. 

● More research into kea deterrents for 1080 poison pellets. 
● More research into methods of mitigating public property damage in kea habitat. 
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Chapter 12. Other Considerations 

12.1 Surplus Animals 
All SSP species held by institutions should be reported to the SSP Program Leaders. The SSP Program 

Leader should be responsible for making the decision as to whether or not specific animals are to be 
included in the managed population (e.g., over-represented animals or animals beyond reproductive age). 
Those animals not included in the managed population should be considered surplus to the managed 
population, but records still must be maintained on them to the same degree as those in the managed 
population. 

Currently all kea in AZA zoos and aquariums are included in the AZA Kea SSP.  There are no private 
facilities included in the managed population at this time.  Any known and reported kea in North America 
will be included in the Kea SSP. There may be cases in which individual kea are excluded from breeding 
recommendations during the breeding and transfer plans, for example due to medical conditions.   
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Appendix A: Accreditation Standards by Chapter 
 

The following specific standards of care relevant to kea are taken from the AZA Accreditation Standards 
and Related Policies (AZA, 2017) and are referenced fully within the chapters of this animal care manual: 
 

General Information 
 (1.1.1) The institution must comply with all relevant local, state/provincial, and federal wildlife laws and/or 

regulations. It is understood that, in some cases, AZA accreditation standards are more stringent than 
existing laws and/or regulations. In these cases the AZA standard must be met. 

 

Chapter 1 
(1.5.7)  The animals must be protected or provided accommodation from weather or other conditions 

clearly known to be detrimental to their health or welfare. 

(10.2.1) Critical life-support systems for the animals, including but not limited to plumbing, heating, cooling, 
aeration, and filtration, must be equipped with a warning mechanism, and emergency backup systems 
must be available. Warning mechanisms and emergency backup systems must be tested periodically. 

(1.5.9) The institution must have a regular program of monitoring water quality for fish, marine mammals, 
and other aquatic animals. A written record must be maintained to document long-term water quality 
results and chemical additions. 

 

Chapter 2 
(1.5.1) All animals must be well cared for and presented in a manner reflecting modern zoological practices 

in exhibit design, balancing animals’ welfare requirements with aesthetic and educational 
considerations. 

(1.5.2) All animals must be housed in enclosures which are safe for the animals and meet their physical 
and psychological needs. 

(1.5.2.1) All animals must be kept in appropriate groupings which meet their social and welfare needs. 

(1.5.2.2) All animals should be provided the opportunity to choose among a variety of conditions within their 
environment. 

(10.3.3) All animal enclosures (exhibits, holding areas, hospital, and quarantine/isolation) must be of a size 
and complexity sufficient to provide for the animal’s physical, social, and psychological well-being. AZA 
housing guidelines outlined in the Animal Care Manuals should be followed. 

(10.3.4) When sunlight is likely to cause overheating of or discomfort to the animals, sufficient shade (in 
addition to shelter structures) must be provided by natural or artificial means to allow all animals kept 
outdoors to protect themselves from direct sunlight. 

(11.3.3) Special attention must be given to free-ranging animals so that no undue threat is posed to either 
the institution’s animals, the free-ranging animals, or the visiting public. Animals maintained where they 
will be in contact with the visiting public must be carefully monitored, and treated humanely at all times. 

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

(1.5.15) All animal exhibit and holding area air and water inflows and outflows must be securely protected 
to prevent animal injury or egress. 

(2.8.1) Pest control management programs must be administered in such a manner that the animals, paid 
and unpaid staff, the public, and wildlife are not threatened by the pests, contamination from pests, or 
the control methods used. 

(11.3.6) There must be barriers in place (for example, guardrails, fences, walls, etc.) of sufficient strength 
and/or design to deter public entry into animal exhibits or holding areas, and to deter public contact with 
animals in all areas where such contact is not intended. 
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(11.2.4) All emergency procedures must be written and provided to appropriate paid and unpaid staff.   
Appropriate emergency procedures must be readily available for reference in the event of an actual 
emergency. 

(11.2.5) Live-action emergency drills (functional exercises) must be conducted at least once annually for 
each of the four basic types of emergency (fire; weather or other environmental emergency appropriate 
to the region; injury to visitor or paid/unpaid staff; and animal escape).  Four separate drills are required.  
These drills must be recorded and results evaluated for compliance with emergency procedures, 
efficacy of paid/unpaid staff training, aspects of the emergency response that are deemed adequate 
are reinforced, and those requiring improvement are identified and modified.  (See 11.5.2 and 11.7.4 
for other required drills). 

(11.6.2) Security personnel, whether employed by 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). 

(11.2.6) The institution must have a communication system that can be quickly accessed in case of an 
emergency. 

(11.2.0) A paid staff member or a committee must be designated as responsible for ensuring that all 
required emergency drills are conducted, recorded, and evaluated in accordance with AZA 
accreditation standards (see 11.2.5, 11.5.2, and 11.7.4). 

Chapter 3 
(1.4.0) The institution must show evidence of having a zoological records management program for 

managing animal records, veterinary records, and other relevant information. 

(1.4.6) A paid staff member must be designated as being responsible for the institution's animal record-
keeping system. That person must be charged with establishing and maintaining the institution's animal 
records, as well as with keeping all paid and unpaid animal care staff members apprised of relevant 
laws and regulations regarding the institution's animals. 

(1.4.7) Animal and veterinary records must be kept current. 

(1.4.4) Animal records, whether in electronic or paper form, must be duplicated and stored in a separate 
location. Animal records are defined as data, regardless of physical form or medium, providing 
information about individual animals, or samples or parts thereof, or groups of animals. 

(1.4.5) At least one set of the institution’s historical animal and veterinary records must be stored and 
protected. Those records should include permits, titles, declaration forms, and other pertinent 
information. 

(1.4.1) An animal inventory must be compiled at least once a year and include data regarding acquisition, 
transfer, euthanasia, release, and reintroduction. 

(1.4.2) All species owned by the institution must be listed on the inventory, including those animals on loan 
to and from the institution. 

(1.4.3) Animals must be identifiable, whenever practical, and have corresponding ID numbers. For animals 
maintained in colonies/groups or other animals not considered readily identifiable, the institution must 
provide a statement explaining how record keeping is maintained. 

 

Chapter 4 
(1.5.11) Animal transportation must be conducted in a manner that is safe, well-planned and coordinated, 

and minimizes risk to the animal(s), employees, and general public. All applicable laws and/or 
regulations must be adhered to.  
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(1.5.10) Temporary, seasonal and traveling live animal exhibits, programs, or presentations (regardless of 
ownership or contractual arrangements) must be maintained at the same level of care as the 
institution’s permanent resident animals, with foremost attention to animal welfare considerations, both 
onsite and at the location where the animals are permanently housed. 

 

Chapter 6 
(2.6.2) The institution must follow a written nutrition program that meets the behavioral and nutritional needs 

of all species, individuals, and colonies/groups in the institution. Animal diets must be of a quality and 
quantity suitable for each animal’s nutritional and psychological needs. 

(2.6.1) Animal food preparation and storage must meet all applicable laws and/or regulations. 

(2.6.3) The institution must assign at least one paid or unpaid staff member to oversee appropriate browse 
material for the animals (including aquatic animals). 

 

Chapter 7 
(2.1.1) A full-time staff veterinarian is recommended.  In cases where such is not necessary because of the 

number and/or nature of the animals residing there, a consulting/part-time veterinarian must be under 
written contract to make at least twice monthly inspections of the animals and to respond as soon as 
possible to any emergencies. 

(2.1.2) So that indications of disease, injury, or stress may be dealt with promptly, veterinary coverage must 
be available to the animals24 hours a day, 7 days a week. 

(2.0.1) The institution should adopt the Guidelines for Zoo and Aquarium Veterinary Medical Programs and 
Veterinary Hospitals, and policies developed or supported by the American Association of Zoo 
Veterinarians (AAZV). The most recent edition of the medical programs and hospitals booklet is 
available at the AAZV website, under “Publications”, at 
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839, and can also be obtained in PDF 
format by contacting AZA staff. 

(2.2.1) Written, formal procedures must be available to paid and unpaid animal care staff for the use of 
animal drugs for veterinary purposes, and appropriate security of the drugs must be provided. 

(2.7.1) The institution must have holding facilities or procedures for the quarantine of newly arrived animals 
and isolation facilities or procedures for the treatment of sick/injured animals. Quarantine duration 
should be assessed and determined by the pathogen risk and best practice for animal welfare. 

(2.7.3) Quarantine, hospital, and isolation areas should be in compliance with standards/guidelines 
contained within the Guidelines for Zoo and Aquarium Veterinary Medical Programs and Veterinary 
Hospitals developed by the American Association of Zoo Veterinarians (AAZV), which can be obtained 
at: http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839. 

(2.7.2) Written, formal procedures for quarantine must be available and familiar to all paid and unpaid staff 
working with quarantined animals. 

(11.1.2) Training and procedures must be in place regarding zoonotic diseases. 

(2.5.1) Deceased animals should be necropsied to determine the cause of death for tracking morbidity and 
mortality trends to strengthen the program of veterinary care and meet SSP-related requests. 

(2.5.2) The institution should have an area dedicated to performing necropsies. 

(2.5.3) Cadavers must be kept in a dedicated storage area before and after necropsy.  Remains must be 
disposed of in accordance with local/federal laws. 

(2.0.2) The veterinary care program must emphasize disease prevention. 

(2.0.3) Institutions should be aware of and prepared for periodic disease outbreaks in wild or other domestic 
or exotic animal populations that might affect the institution’s animals (ex – Avian Influenza, Eastern 

http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
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Equine Encephalitis Virus, etc.).  Plans should be developed that outline steps to be taken to protect 
the institution’s animals in these situations. 

(1.5.5) For animals used in offsite programs and for educational purposes, the institution must have 
adequate protocols in place to protect the rest of the animals at the institution from exposure to 
infectious agents. 

(11.1.3) A tuberculin (TB) testing/surveillance program must be established for appropriate paid and unpaid 
staff in order to assure the health of both the paid and unpaid staff and the animals. 

(2.3.1) Capture equipment must be in good working order and available to authorized, trained personnel at 
all times. 

(2.1.3) Paid and unpaid animal care staff should be trained to assess welfare and recognize abnormal 
behavior and clinical signs of illness and have knowledge of the diets, husbandry (including enrichment 
items and strategies), and restraint procedures required for the animals under their care.  However, 
animal care staff (paid and unpaid) must not diagnose illnesses nor prescribe treatment. 

(2.3.2) Institution facilities must have radiographic equipment or have access to radiographic services. 

(1.5.8) The institution must develop and implement a clear and transparent process for identifying, 
communicating, and addressing animal welfare concerns from paid or unpaid staff within the institution 
in a timely manner, and without retribution. 

Chapter 9 
(1.6.4) The institution should follow a formal written animal training program that facilitates husbandry, 

science, and veterinary procedures and enhances the overall health and well-being of the animals. 

(1.6.1) The institution must follow a formal written enrichment program that promotes species-appropriate 
behavioral opportunities. 

(1.6.3) Enrichment activities must be documented and evaluated, and program refinements should be made 
based on the results, if appropriate. Records must be kept current. 

(1.6.2) The institution must have a specific paid staff member(s) or committee assigned for enrichment 
program oversight, implementation, assessment, and interdepartmental coordination of enrichment 
efforts. 

 

Chapter 10 
(1.5.4) If ambassador animals are used, a written policy on the use of live animals in programs must be on 

file and incorporate the elements contained in AZA’s “Recommendations For Developing an 
Institutional Ambassador Animal Policy” (see policy in the current edition of the Accreditation Standards 
and Related Policies booklet).  An education, conservation, and welfare message must be an integral 
component of all programs.  Animals in education programs must be maintained and cared for by paid 
and/or unpaid trained staff, and housing conditions must meet standards required for the remainder of 
the animals in the institution.  While outside their primary enclosure, although the conditions may be 
different, animal safety and welfare need to be assured at all times. 

(1.5.3) If animal demonstrations are a part of the institution’s programs, an educational/conservation 
message must be an integral component. 

(1.5.12) Paid and/or unpaid staff assigned to handle animals during demonstrations or educational 
programs must be trained in accordance with the institution’s written animal handling protocols. Such 
training must take place before handling may occur. 

(1.5.13) When in operation, animal contact areas (petting zoos, touch tanks, etc.) must be supervised by 
trained, paid and/or unpaid staff. 

Chapter 11 
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 (5.3) The institution should maximize the generation and dissemination of scientific knowledge gained.  
This might be achieved by participating in AZA TAG/SSP sponsored studies when applicable, 
conducting and publishing original research projects, affiliating with local universities, and/or employing 
staff with scientific credentials. 

(5.0) The institution must have a demonstrated commitment to scientific study that is in proportion to the 
size and scope of its facilities, staff (paid and unpaid), and animals. 

(5.2) The institution must follow a formal written policy that includes a process for the evaluation and 
approval of scientific project proposals, and outlines the type of studies it conducts, methods, staff (paid 
and unpaid) involvement, evaluations, animals that may be involved, and guidelines for publication of 
findings. 

(5.1) Scientific studies must be under the direction of a paid or unpaid staff member or committee qualified 
to make informed decisions. 
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Appendix B: Recordkeeping Guidelines for Group Accessions 
 
Developed by the AZA Institutional Data Management Scientific Advisory Group 
Published 23 May 2014 
Edited to replace the document entitled “Updated Data Entry for Groups” published 16 December 2002 
 

Animals can be accessioned into a collection as either individuals or as part of a group.  The term "group" 
has many definitions when used in zoos and aquariums, and is usually defined by its application, such as 
a social group or animals grouped for husbandry purposes.  To provide a consistent language that can be 
used throughout the Association of Zoos and Aquariums (AZA), the term “group accession”, as defined by 
the AZA Institutional Data Management Scientific Advisory Group (IDMAG),  

● contains multiple animals of the same species or subspecies, which 

● cannot be differentiated from one another, either physically (there are no scars or color pattern 

differences), artificially (they are not tagged or transpondered), or spatially (they are not held in 

separate enclosures), and 

● are cared for as a whole. 
 

Thus, no individually accessioned animals are included in a group accession and no individually identifiable 
animals are included in a group accession.   As soon as an animal becomes individually identifiable, it is 
recommended that it be split from the group record and accessioned as an individual.  For example, large 
clutches of amphibian tadpoles should first be accessioned as a group; then as individuals become 
identifiable, they should be removed from the group record and accessioned as individuals.  Otherwise, 
information about an individual animal that could otherwise be tracked through the animal’s life will be lost 
in the group record.  An exception to this occurs occasionally when a group member is removed and 
temporarily held separately for medical treatment, with the expectation that it will be returned to the group 
when treatment ends.  In this case, the animal remains part of the group even though separated from it.  As 
with individual records, group record accession numbers should not duplicate any other accession number, 
and once a group accession number has been assigned, it should not be changed. 
 

Group accession provides less information on specific individuals than does individual accession.  Group 
records make information less retrievable, and often need more clarifying comments than individual 
records.  Whenever information applies to only part of the group, notes should be used to indicate which 
animal(s) the information applies to.  It is of utmost importance that these notes be thorough and clear so 
future readers can easily understand them.  Examples of information needing additional notations in group 
records include, but are not limited to, parentage when not every member of the group has the ˘the group.  
Thus, though it is preferable to accession animals as individuals, a group accession can capture 
considerable information when individual accession is not appropriate. 
 

Although colonies are often confused with groups, the term “colony” should be used to designate truly 
colonial organisms:  those that must live and function as an intact unit, such as corals and eusocial insects.  
Individuals within a colony are components of a single entity rather than separate members of a group.  
Also, colony members generally cannot be counted and true census data is not possible, so for the 
purposes of inventory, a colony is a singular unit while a group is composed of a number of individuals.  
However, for accessioning purposes, colonies are treated in the same manner as are groups. 
 
Examples of Appropriate Group Accessions 

● A group of animals that are not individually identifiable and are the same species or subspecies. 

Your institution receives 50 Puerto Rican crested toad tadpoles to rear.  Unless each tadpole 
is raised in a separate numbered tank, there is no way to tell one tadpole from another.  All 
tadpoles housed together are accessioned as one group. 

● Colonial species, such as coral or eusocial insects (e.g., some species of bees or ants). 
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Your institution receives a piece of coral.  Since the coral is in one piece, you accession it as a 
group of one.  You make a note of the dimensions or mass of the piece to give an estimate of 
colony size, since it is not possible to count individual animals in the colony.  In the inventory, 
the colony counts as one animal.  When a section of the coral breaks off, you accession that 
new piece as a new colony. 

● A self-sustaining, breeding group of small rodents or insects. 

Your institution has a large number of Cairo spiny mice.  No daily count is made, though births 
and deaths increase and decrease the count.  A census is taken periodically, and the new 
count is recorded by sex and life stage.  Exact counts are made whenever possible – for 
example, when the group is moved to a new enclosure. 

● Young born to several females of the same species or subspecies and raised together without 

means of identifying which offspring were born to which mother. 

A flock of 3.6 peafowl raise 25 chicks this year.  Identity of the hens incubating each nest, hatch 
dates, and number of chicks hatched from each nest can be determined and recorded.  
However, unless the chicks are caught and banded at hatching, once the mothers and chicks 
join the main flock, it is no longer possible to tell which chicks belong to which females.  All 
chicks in the flock have the same possible parents: all the peacocks and those peahens that 
incubated the nests.  The chicks are accessioned as a group and are split out only when they 
are banded or tagged (and are thus individually identifiable).   

● Historical records for a species or subspecies for which there is insufficient information to attribute 

events to specific individuals. 

Some of your historical records are found as simple lists of events.  Though there are dates for 
all transactions, and maybe even specified vendors or recipients for those events, you cannot 
create individual records for any of these animals without additional information: there is 
nothing connecting any specific individual to both acquisition and disposition information.  If 
additional information is uncovered that makes this connection, then that individual can be 
removed from the group accession and given an individual record. 

  
Managing Group Records 
Maintaining Group Records - As with individual records, group records should also be maintained and 
updated.  Addition of animals through births or transactions such as loans, purchases, donations, or trades 
are entered as acquisitions.  Subtraction of animals through deaths or transactions such as loans, sales, 
donations, or trades are entered as dispositions.   
 

Weights and lengths can be entered into a group record even if that data cannot be attributed to a specific 
individual.  This information is still useful in describing the overall condition of group members, although 
care should be given to describe the animal that the measurement came from.  For example, is the animal 
a juvenile or a breeding adult?  Is it healthy, or sickly?  Alternatively, average and/or median measurements 
can be entered into the record to give an indication of what size a "normal" individual might be.  In this case, 
notes should include the maximum and minimum measurements, and how many animals were measured 
to calculate the average or median. 
 

Censuses - Groups should be censused at regular intervals - ideally, no longer than one inter-birth interval.   
Institutions should establish and follow a census schedule for each group.   An inventory must be done at 
least once yearly (AZA Accreditation Standard 1.4.1) but the frequency at which a group is censused 
depends on species biology, husbandry protocols, and animal welfare.  For species in which births/hatches 
and deaths tend to go undetected, or for species that have high fecundity and mortality (which makes 
counting every animal very difficult or impossible), census data should be obtained more frequently than 
for species with longer inter-birth intervals.  These more frequent censuses should not be undertaken when 
intrusion on the group has a negative effect on the welfare of the group, e.g., disruption of maternal care.  
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Censuses should provide as much detail as possible by recording numbers in distinctive life stages (such 
as newborn, immature, adult) and/or sex ratio (such as male, female, unknown/undetermined).   If the 
census count is estimated, the estimation method and (when possible) the accuracy of the estimate should 
be included.   When updating the sex ratio, who sexed the animals and how they were sexed should also 
be recorded. 
 

Splitting And Combining (Merging) Groups - Splitting animals from groups and combining groups together 
are realities of group management.   Animals may be removed to create additional groups, or perhaps new 
animals are received from another institution.  When new groups are created, new group records also need 
to be created.  However, if the entire group moves to a new location (such as a different tank), it retains the 
same accession number, and notation of the change in location is made.   
 

When a single group is split into two or more groups, one of the new groups keeps the original accession 
number and the others are assigned new accession numbers.  This is also true if a portion of a group is 
sent to another institution:  the subgroup making the transfer must have an accession number distinct from 
that of the main group.  The accession number(s) for the new group(s) should follow institutional procedures 
for the assignment of new accession numbers.  Note of the new group accession number(s) should appear 
in the originating group record, and the new group accession record(s) should contain the originating group 
number.  The reason for the split should be entered into both the originating and new group records.   
 

When two or more groups combine to form a larger group, all but one of the groups are deaccessioned and 
their counts brought to zero.  Notes in all the group records should indicate why the groups were merged, 
as well as the accession numbers of all groups involved – both the closed (empty) groups and the remaining 
group. 
 

In all cases of splits and merges, the date of creation of the new record should be the same as the date of 
removal from the previous group or individual.  Detailed notes should explain the reasons for all splits and 
merges.   
 

Merging Individuals Into Groups and Splitting Individuals From Groups - Good husbandry dictates the use 
of identification methods that allow animals to be tracked as individuals whenever possible (AZA 
Accreditation Standard 1.4.3).  Thus, most institutions initially accession newly-acquired animals as 
individual animals with individual identifiers. 
 

Despite the best intentions, individual identification sometimes becomes impossible.  For example, birds in 
large aviaries lose their bands; small frogs in a large terrarium die and decompose without being noticed.  
When individual identification of several of the animals in the group is lost and can’t be resolved in a 
reasonable amount of time, it is best to move all potentially unidentifiable animals to a group record, by 
either creating a new group or merging them into an existing group.  As with splitting and merging groups, 
the group record should contain the identities of the originating individuals and the individual records should 
show the new group identity.  If the animals in the group ever become individually identifiable again, they 
can be split back to individual records to better capture demographic information.  If this occurs, new 
accession numbers are generally needed for the new individual records since it is rarely possible to know 
which old individual record would apply to the newly identifiable group member. 
 

Conversely, if one or more group members become identifiable, for example, the previously unbanded 
young of the year are caught up and banded, they should be split from the group record and given individual 
accessions.  The group record should include the individual numbers assigned, and the records of all 
individuals should show the number of the originating group.  In the case of new individual records, 
information particular to the animal being given the individual record (if known) should be transferred to the 
individual record.  This includes birth date, origin, parent identification, etc.  As in the cases of splitting and 
merging groups, the date of creation of the new record is the same as the date of removal from the previous 
group or individual, and detailed notes should explain the reasons for all changes in accession type. 
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Transfers Between Institutions - When accessioning a number of animals that were received from another 
institution, the new animals should be accessioned using the same type of record that the sending institution 
used, regardless of how the animals will ultimately be managed.  If a group is received but the members 
will be managed as individuals, they should be accessioned as a group first, then split out as individuals.  
Similarly, if a number of individuals are received but the plan is to manage them as a group, they should be 
accessioned as individuals, then merged into a group.  Although this is an extra step in the accession 
process, it allows the records from both institutions to more seamlessly link. 
 

Removing Individuals From Historical Group Records - The decision of whether to use individual or group 
accession for historical records should be made thoughtfully and carefully.  As detailed above, group 
accession should be used if there is insufficient information to create an accurate individual record.  The 
use of group accession is preferable to the inclusion of “best guess” information, i.e. fiction, to fill the 
information necessary to complete an individual record. 
 

If additional information is later found that allows the creation of an individual record for one of the members 
of a historical group record, the procedure for removal from the group is different from that for current 
records.  This situation is treated differently because the historical individual was not truly part of a group 
accession – the information necessary for a complete individual record was merely not known and the 
group accession was used “temporarily” until the required information was found or learned.  For this 
reason, the individual should NOT be split from the group, but all reference to the individual should instead 
be deleted entirely from the group, as if it were never part of the group.  This will allow the individual record 
to begin with the initial acquisition (instead of the date of removal from a group) and will include the animal’s 
entire history in one record.  It also prevents inflation of inventory numbers by eliminating the possible 
duplication of the same information in both the group and the individual records. 
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Appendix C: Guidelines for Creating and Sharing Animal and 
Collection Records 

 
Developed by the AZA Institutional Data Management Scientific Advisory Group 
Original Publication Date:  5 Sept 2007  
Publication Revision Date: 23 June 2014  
 

The goal of maintaining a centralized, compiled record for each animal cared for in a zoo or aquarium is 
ideal, however, oftentimes, information belonging in an animal record is spread across many departments 
and may originate with any member of the animal care staff. Therefore, it is important for zoos and 
aquariums to have a formal method for collecting or linking various pieces of information into the official 
records and that the roles and responsibilities for each named record type are clearly defined in written 
protocols for the reporting, recording, distribution, storage, and retrieval processes; there should also be a 
stated process of review for the accuracy and completeness of these records.  For example, a 
recording/reporting protocol would state who reports births or deaths, to whom they are reported, in what 
manner and in what time frame they are reported, who officially records the information, and who reviews 
the resulting record for accuracy and completeness.  Then, the maintenance and archiving protocol would 
state where the record is to be filed, who may have access, and how long the record is to be maintained 
before being archived or disposed of.  
 

Information contained in animal records is essential not only to the immediate care of the individual animal 
but also as pooled data to manage larger concerns (e.g., providing norms for species-related veterinary 
and population management decisions, evidence of compliance with laws and regulations, showing trends 
in populations on every level from institutional to global, etc.).  No matter what its use, it is critical for the 
information contained in an animal record to be factual, clear, complete, and documented.  Because zoos 
and aquariums vary greatly in size and organizational structure, it is impossible to set defined procedures 
that would be applicable to all; therefore the following guidelines for creating and sharing animal records 
have been developed to assist with the establishment of written policies that best fit their own internal 
structure and protocols. 
 
Animal and Collection Records – Definitions and Examples 

The AZA Institutional Data Management Scientific Advisory Group (IDMAG) defines an animal record 
as:  “data, regardless of physical form or medium, providing information about individual animals, 
groups of animals, or samples or parts thereof”. An animal’s record may include, but is not limited to, 
information about its provenance, history, daily care, activities, and condition; some may originate in 
non-animal care departments.  Some examples of animal records are:   

● transaction documents (including proof of legal ownership, purchase contracts, etc.) 
● identification information 

● reports of collection changes (including in-house moves) 
● pedigrees/lineages 

● veterinary information, including images, test results, etc. 
● nutrition and body condition information 

● information on sampling and parts/products distribution 
 

In addition, the IDMAG defines collection records as: “information, evidence, rationalizations about an 
animal collection as a whole that may supplement or explain information contained in an animal 
record”.    Collection records may include, but are not limited to, documentation of collection decisions 
and changes, evidence of structural change at the institution, evidence of building name changes, and 
documentation of institution level or unit level husbandry protocols and changes.  Some examples of 
collection records are:  

● collection plans 
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● permits  
● annual inventories (which include reconciliation with the previous year) 
● area journals/notebooks (including information to/from/between other animal care staff) 
● keeper reports  
● animal management protocols (e.g., species hand-rearing protocols, special care or 

treatments, etc.) 
● enclosure maps/trees 

● enclosure/exhibit information (monitoring, maintenance, modifications, etc.) 
● research plans and published papers 

 
Animal and Collection Records - Development 
It is recommended that each zoo and aquarium develop written policies and procedures, applicable to all 
staff involved with animal care, that: 

● define the types of records that are required.  
For example, daily keeper reports might be required from the keeper staff and weekly 
summaries of activities might be required from the animal curator and senior veterinarian. 

● define the information that is to be included in each type of record. 
Following the example above, the institution would state the specific types of information to be 
recorded on the daily keeper report and the weekly summaries.   

● define the primary location where each record can be found. 
For example, if a zoo does not employ a nutritionist, the policy or procedures might state that 
animal diet information will be found in keeper daily reports, curator-developed daily diets, 
and/or veterinarian-prescribed treatment diets. 

● assign responsibility for the generation of each record type and set time limits for the their creation. 
For example, keepers might be held responsible for producing daily reports by the start of the 
next day and curators might be held responsible for producing weekly summaries by the 
Tuesday of the following week. 

● define a process to review the accuracy of each record type and assign responsibility for that review 
process. 

For example, the identity of who will review each type of record, the date of reviews, and the 
review/correction processes might be included in the policy.  

● define a process to identify official records and assign responsibility for the recording of, or linking 
of, information into these records. 

For example, the identity of who will be responsible for placing information into the official 
records and the processes of how to identify official records might be included in the policy. 

● ensure entries in official records are never  erased or deleted. 
For example, if an entry is determined to be erroneous, rather than deleting it, the entry should 
be amended and an audit trail should be created that identifies what data was changed, who 
made the change, the date it was changed, and the reason for the change.  

● ensure records relating to specific animals in the collection, including the records of non--animal 
care departments, are permanently archived as part of the animal’s record. 

For example, if your zoo or aquarium’s records retention schedules differ from this 
recommendation every attempt should be made to exempt these records from schedules 
requiring their destruction. 

 
Animal and Collection Records – Sharing of Information 

Each zoo and aquarium should assess the ownership of their animal and collection records and 
determine the rights of employees and outside entities to the information contained in them.  It is 
recommended that each zoo and aquarium develop written policies and procedures for the distribution 
and/or availability of the animal and collection records that: 
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● identify who has access to animal and collection records and under what conditions.  
For example, animal care staff whose duties require a direct need for information about 
specific animals or collection of animals should be identified as individuals who are allowed  
access to any or specified records, regardless of who created them or when they were 
created.   

● assign responsibility for the distribution, archiving and retrieval of each record type. 
For example, the recordkeeper or registrar might be held responsible for maintaining all past 
and current transaction documents and the curator might be held responsible for maintaining 
the daily keeper reports from his/her section. 

● define a notification system that specifies what information will be provided in the notification, 
who will be notified, the date they will be notified by, and the mechanism that will be used to 
ensure the notification is communicated appropriately. 

For example, the shipment of an animal might require that written notice be made to the 
senior keeper in the animal’s area, the curator, and the veterinarian at least 30 days prior 
to the move, and identifies the animal by group or individual identification/accession 
number, sex, and tag/transponder number, etc. 

● define where each record type (stored or archived) is available and what format (paper or 
digital) it is in. 

For example, all original animal transaction documents might be kept in the registrar’s 
office in fire-proof file cabinets but copies of the Animal Data Transfer Forms are kept in 
the appropriate keeper area. 

● define a system for obtaining necessary information such that the information is available 
regardless of department and regardless of staffing issues 

For example, keeper daily reports might be maintained in an electronic database run on 
the institution’s network, to which all animal care staff members have at least read-only 
access. 

 
Implementation of these Recommendations 
Well-written, consistent data-recording protocols and clear lines of communication will increase the quality 
of animal records and should be implemented by all institutions, regardless of technical resources. While 
the best option for availability of information is an electronic database system run on a computer network 
(intranet) to which all animal care staff members have unrestricted access, the above recommendations 
may also be adopted by zoos and aquariums without full electronic connections.   
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Appendix D: AZA Policy on Responsible Population Management 
 

PREAMBLE 
 
The stringent requirements for AZA accreditation, and high ethical standards of professional conduct, are 
unmatched by similar organizations and far surpass the United States Department of Agriculture’s Animal 
and Plant Health Inspection Service’s requirements for licensed animal exhibitors. Every AZA member 
must abide by a Code of Professional Ethics (https://www.aza.org/code-of-ethics).  In order to continue 
these high standards, AZA-accredited institutions and certified related facilities should make it a priority, 
when possible, to acquire animals from and transfer them to other AZA member institutions, or members 
of other regional zoo associations that have professionally recognized accreditation programs. 
 
AZA-accredited institutions and certified related facilities cannot fulfill their important missions of 
conservation, education, and science without live animals. Responsible management and the long-term 
sustainability of living animal populations necessitates that some individuals be acquired and transferred, 
reintroduced or even humanely euthanized at certain times. The acquisition and transfer of animals 
should be prioritized by the long-term sustainability needs of the species and AZA-managed populations 
among AZA-accredited and certified related facilities, and between AZA member institutions and non-AZA 
entities with animal care and welfare standards aligned with AZA. AZA member institutions that acquire 
animals from the wild, directly or through commercial vendors, should perform due diligence to ensure 
that such activities do not have a negative impact on species in the wild. Animals should only be acquired 
from non-AZA entities that are known to operate legally and conduct their business in a manner that 
reflects and/or supports the spirit and intent of the AZA Code of Professional Ethics as well as this Policy. 
 
I.  INTRODUCTION 
 
This AZA Policy on Responsible Population Management provides guidance to AZA members to: 
 
1. Assure that animals from AZA member institutions and certified related facilities are not transferred to 

individuals or organizations that lack the appropriate expertise or facilities to care for them [see taxa 
specific appendices (in development)],   
 

2. Assure that the health and conservation of wild populations and ecosystems are carefully considered 
as appropriate, 

 
3. Maintain a proper standard of conduct for AZA members during acquisition and transfer/reintroduction 

activities, including adherence to all applicable laws and regulations, 
 
4. Assure that the health and welfare of individual animals is a priority during acquisition and 

transfer/reintroduction activities, and 
 
5. Support the goals of AZA’s cooperatively managed populations and associated Animal Programs 

[Species Survival Plans® (SSPs), Studbooks, and Taxon Advisory Groups (TAGs)]. 
 
This AZA Policy on Responsible Population Management will serve as the default policy for AZA member 
institutions. Institutions should develop their own Policy on Responsible Population Management in order 
to address specific local concerns. Any institutional policy must incorporate and not conflict with the AZA 
acquisition and transfer/transition standards. 
 
II. LAWS, AUTHORITY, RECORD-KEEPING, IDENTIFICATION AND DOCUMENTATION 

 

https://www.aza.org/code-of-ethics
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The following must be considered with regard to the acquisition or transfer/management of all living 
animals and specimens (their living and non-living parts, materials, and/or products): 

 
1. Any acquisitions, transfers, euthanasia and reintroductions must meet the requirements of all 

applicable local, state, federal, national, and international laws and regulations. Humane euthanasia 
must be performed in accordance with the established euthanasia policy of the institution and follow 
the recommendations of current AVMA Guidelines for the Euthanasia of Animals (2013 Edition 
https://www.avma.org/KB/Policies/Documents/euthanasia.pdf) or the AAZV’s Guidelines on the 
Euthanasia of Non-Domestic Animals. Ownership and any applicable chain-of-custody must be 
documented.  If such information does not exist, an explanation must be provided regarding such 
animals and specimens.  Any acquisition of free-ranging animals must be done in accordance with all 
local, state, federal, national, and international laws and regulations and must not be detrimental to 
the long-term viability of the species in the wild.    

 
2. The Director/Chief Executive Officer of the institution must have final authority for all acquisitions, 

transfers, and euthanasia. 
 

3. Acquisitions or transfers/euthanasia/reintroductions must be documented through institutional record 
keeping systems. The ability to identify which animal is being transferred is very important and the 
method of identifying each individual animal should be documented.  Any existing documentation 
must accompany all transfers.   Institutional animal records data, records guidelines have been 
developed for certain species to standardize the process (https://www.aza.org/idmag-documents-and-
guidelines). 
 

4. For some colonial, group-living, or prolific species, it may be impossible or highly impractical to 
identify individual animals when these individuals are maintained in a group.  These species can be 
maintained, acquisitioned, transferred, and managed as a group or colony, or as part of a group or 
colony.  

 
5. If the intended use of specimens from animals either living or non-living is to create live animal(s), 

their acquisition and transfer should follow the same guidelines.  If germplasm is acquired or 
transferred with the intention of creating live animal(s), ownership of the offspring must be clearly 
defined in transaction documents (e.g., breeding loan agreements). 
 
Institutions acquiring, transferring or otherwise managing specimens should consider current and 
possible future uses as new technologies become available. All specimens from which nuclear DNA 
could be recovered should be carefully considered for preservation as these basic DNA extraction 
technologies already exist. 
 

6. AZA member institutions must maintain transaction documents (e.g., confirmation forms, breeding 
agreements) which provide the terms and conditions of animal acquisitions, transfers and loans, 
including documentation for animal parts, products and materials. These documents should require 
the potential recipient or provider to adhere to the AZA Policy on Responsible Population 
Management, and the AZA Code of Professional Ethics, and must require compliance with the 
applicable laws and regulations of local, state, federal, national, and international authorities.  
 

7. In the case of animals (living or non-living) and their parts, materials, or products (living or non-living) 
held on loan, the owner’s written permission should be obtained prior to any transfer and documented 
in the institutional records.   
 

8. AZA SSP and TAG necropsy and sampling protocols should be accommodated. 

https://www.avma.org/KB/Policies/Documents/euthanasia.pdf
https://www.aza.org/idmag-documents-and-guidelines
https://www.aza.org/idmag-documents-and-guidelines
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9. Some governments maintain ownership of the species naturally found within their borders.  It is 

therefore incumbent on institutions to determine whether animals they are acquiring or transferring 
are owned by a government entity, foreign or domestic, and act accordingly by reviewing the 
government ownership policies available on the AZA website.  In the case of government owned 
animals, proposals for and/or notifications of transfers must be sent to the species manager for the 
government owned species. 

 
 
III. ACQUISITION REQUIREMENTS 
 
A.  General Acquisitions 

 
1. Acquisitions must be consistent with the mission of the institution, as reflected in its Institutional 

Collection Plan, by addressing its exhibition/education, conservation, and/or scientific goals regarding 
the individual or species. 
 

2. Animals (wild, feral, and domestic) may be held temporarily for reasons such as assisting 
governmental agencies or other institutions, rescue and/or rehabilitation, research, propagation or 
headstarting for reintroduction, or special exhibits.  
 

3. Any receiving institution must have the necessary expertise and resources to support and provide for 
the professional care and management of the species, so that the physical, psychological, and social 
needs of individual animals and species are met. 

 
4. If the acquisition involves a species managed by an AZA Animal Program, the institution should 

communicate with the Animal Program Leader and, in the case of Green SSP Programs, must 
adhere to the AZA Full Participation Policy (https://www.aza.org/board-approved-policies-and-
position-statements).  
 

5. AZA member institutions should consult AZA Wildlife Conservation and Management Committee 
(WCMC)-approved TAG Regional Collection Plans (RCPs), Animal Program Leaders, and AZA 
Animal Care Manuals (ACMs) when making acquisition decisions. 
 

6. AZA member institutions that work with commercial vendors that acquire animals from the wild, must 
perform due diligence to assure the vendors’ collection of animals is legal and using ethical practices.  
Commercial vendors should have conservation and animal welfare goals similar to those of AZA 
institutions. 
 

7. AZA member institutions may acquire animals through public donations and other non-AZA entities 
when it is in the best interest of the animal and/or species.    

 
B.  Acquisitions from the Wild 
 
Maintaining wild animal populations for exhibition, education and wildlife conservation purposes is a core 
function of AZA-member institutions. AZA zoos and aquariums have saving species and conservation of 
wildlife and wildlands as a basic part of their public mission. As such, the AZA recognizes that there are 
circumstances where acquisitions from the wild are needed in order to maintain healthy, diverse animal 
populations. Healthy, sustainable populations support the objectives of managed species programs and 
the core mission of AZA members. In some cases, acquiring individuals from the wild may be a viable 
option in addition to, or instead of, relying on breeding programs with animals already in human care.   

https://www.aza.org/board-approved-policies-and-position-statements
https://www.aza.org/board-approved-policies-and-position-statements
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Acquiring animals from the wild can result in socioeconomic benefit and environmental protection and 
therefore the AZA supports environmentally sustainable/beneficial acquisition from the wild when 
conservation is a positive outcome. 

 
1. Before acquiring animals from the wild, institutions are encouraged to examine alternative sources 

including other AZA institutions and other regional zoological associations or other non-AZA entities.  
 

2. When acquiring animals from the wild, both the long-term health and welfare impacts on the wild 
population as well as on individual animals must be considered.  In crisis situations, when the survival 
of a population is at risk, rescue decisions will be made on a case-by-case basis by the appropriate 
agency and institution.   
 

3. AZA zoos and aquariums may assist wildlife agencies by providing homes for animals born in nature 
if they are incapable of surviving on their own (e.g., in case of orphaned or injured animals) or by 
euthanizing the animals because they pose a risk to humans or for humane reasons. 

4. Institutions should only accept animals from the wild after a risk assessment determines the 
zoo/aquarium can mitigate any potential adverse impacts on the health, care and maintenance of the 
existing animals already being housed at the zoo or aquarium, and the new animals being acquired. 

 
 

IV. TRANSFER, EUTHANASIA AND REINTRODUCTION REQUIREMENTS 
 
A.  Living Animals 
 
Successful conservation and animal management relies on the cooperation of many entities, both AZA 
and non-AZA. While preference is given to placing animals with AZA-accredited institutions or certified 
related facilities, it is important to foster a cooperative culture among those who share AZA’s mission of 
saving species and excellence in animal care.   
 
1. AZA members should assure that all animals in their care are transferred, humanely euthanized 

and/or reintroduced in a manner that meets the standards of AZA, and that animals are not 
transferred to those not qualified to care for them properly.  Refer to IV.12, below, for further 
requirements regarding euthanasia. 
 

2. If the transfer of animals or their specimens (parts, materials, and products) involves a species 
managed by an AZA Animal Program, the institution should communicate with that Animal Program 
Leader and, in the case of Green SSP Programs must adhere to the AZA Full Participation Policy 
(https://www.aza.org/board-approved-policies-and-position-statements).  
 

3. AZA member institutions should consult WCMC-approved TAG Regional Collection Plans, Animal 
Program Leaders, and Animal Care Manuals when making transfer decisions. 
 

4. Animals acquired solely as a food source for animals in the institution’s care are not typically 
accessioned. There may be occasions, however, when it is appropriate to use accessioned animals 
that exceed population carrying capacity as feeder animals to support other animals.  In some cases, 
accessioned animals may have their status changed to “feeder animal” status by the institution as 
part of their program for long-term sustained population management of the species. 
 

5. In transfers to non-AZA entities, AZA members must perform due diligence and should have 
documented validation, including one or more letters of reference, for example from an appropriate 

https://www.aza.org/board-approved-policies-and-position-statements
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AZA Professional Fellow or other trusted source with expertise in animal care and welfare, who is 
familiar with the proposed recipient and their current practices, and that the recipient has the 
expertise and resources required to properly care for and maintain the animals. Any recipient must 
have the necessary expertise and resources to support and provide for the professional care and 
management of the species, so that the physical, psychological, and social needs of individual 
animals and species are met within the parameters of modern zoological philosophy and practice. 
Supporting documentation must be kept at the AZA member institution (see #IV.9 below). 
 

6. Domestic animals should be transferred in accordance with locally acceptable humane farming 
practices, including auctions, and must be subject to all relevant laws and regulations.    
 

7. AZA members must not send any non-domestic animal to auction or to any organization or individual 
that may display or sell the animal at an animal auction.  See certain taxa-specific appendices to this 
Policy (in development) for information regarding exceptions.   

 
8. Animals must not be sent to organizations or individuals that allow the hunting of these individual 

animals; that is, no individual animal transferred from an AZA institution may be hunted. For purposes 
of maintaining genetically healthy, sustainable zoo and aquarium populations, AZA-accredited 
institutions and certified related facilities may send animals to non-AZA organizations or individuals 
(refer to #IV.5 above).  These non-AZA entities (for instance, ranching operations) should follow 
appropriate ranch management practices and other conservation minded practices to support 
population sustainability.   

 
9. Every loaning institution must annually monitor and document the conditions of any loaned 

specimen(s) and the ability of the recipient(s) to provide proper care (refer to #IV.5 above). If the 
conditions and care of animals are in violation of the loan agreement, the loaning institution must 
recall the animal or assure prompt correction of the situation. Furthermore, an institution’s loaning 
policy must not be in conflict with this AZA Policy on Responsible Population Management.  
 

10. If living animals are sent to a non-AZA entity located in the U.S. for research purposes, it must be a 
registered research facility by the U.S. Department of Agriculture and accredited by the Association 
for the Assessment & Accreditation of Laboratory Animal Care, International (AAALAC), if eligible.  
For international transactions, the receiving facility must be registered by that country’s equivalent 
body having enforcement over animal welfare. In cases where research is conducted, but 
governmental oversight is not required, institutions should do due diligence to assure the welfare of 
the animals during the research.  

 
11. Reintroductions and release of animals into the wild must meet all applicable local, state, and 

international laws and regulations. Any reintroduction requires adherence to best health and 
veterinary practices to ensure that non-native pathogens are not released into the environment 
exposing naive wild animals to danger. Reintroductions may be a part of a recovery program and 
must be compatible with the IUCN Reintroduction Specialist Group’s Reintroduction Guidelines 
(http://www.iucnsscrsg.org/index.php).   
 

12. Humane euthanasia may be employed for medical reasons to address quality of life issues for 
animals or to prevent the transmission of disease.  AZA also recognizes that humane euthanasia may 
be employed for managing the demographics, genetics, and diversity of animal populations. Humane 
euthanasia must be performed in accordance with the established euthanasia policy of the institution 
and follow the recommendations of current AVMA Guidelines for the Euthanasia of Animals (2013 
Edition https://www.avma.org/KB/Policies/Documents/euthanasia.pdf) or the AAZV’s Guidelines on 
the Euthanasia of Non-Domestic Animals.  

http://www.iucnsscrsg.org/index.php
https://www.avma.org/KB/Policies/Documents/euthanasia.pdf
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B.  Non-Living Animals and Specimens 
 
AZA members should optimize the use and recovery of animal remains. All transfers must meet the 
requirements of all applicable laws and regulations. 
 
1. Optimal recovery of animal remains may include performing a complete necropsy including, if 

possible, histologic evaluation of tissues which should take priority over specimens’ use in 
education/exhibits. AZA SSP and TAG necropsy and sampling protocols should be accommodated. 
This information should be available to SSP Programs for population management.   
 

2. The educational use of non-living animals, parts, materials, and products should be maximized, and 
their use in Animal Program sponsored projects and other scientific projects that provide data for 
species management and/or conservation must be considered.  
 

3. Non-living animals, if handled properly to protect the health of the recipient animals, may be utilized 
as feeder animals to support other animals as deemed appropriate by the institution.  

 
4. AZA members should consult with AZA Animal Program Leaders prior to transferring or disposing of 

remains/samples to determine if existing projects or protocols are in place to optimize use.  
 

5. AZA member institutions should develop agreements for the transfer or donation of non-living 
animals, parts, materials, products, and specimens and associated documentation, to non-AZA 
entities such as universities and museums.  These agreements should be made with entities that 
have appropriate long term curation/collections capacity and research protocols, or needs for 
educational programs and/or exhibits.  
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DEFINITIONS 
 
Acquisition: Acquisition of animals can occur through breeding (births, hatchings, cloning, and division of marine invertebrates = 
“fragging”), trade, donation, lease, loan, transfer (inter- and intra-institution), purchase, collection, confiscation, appearing on zoo 
property, or rescue and/or rehabilitation for release.  
 
Annual monitoring and Due diligence: Due diligence for the health of animals on loan is important. Examples of annual monitoring 
and documentation include and are not limited to inventory records, health records, photos of the recipient’s facilities, and direct 
inspections by AZA professionals with knowledge of animal care. The level of due diligence will depend on professional 
relationships. 
 
AZA member institution: In this Policy “AZA member institutions” refers to AZA-accredited institutions and certified related facilities 
(zoological parks and aquariums). “AZA members” may refer to either institutions or individuals. 
 
Data sharing: When specimens are transferred, the transferring and receiving institutions should agree on data that must be 
transferred with the specimen(s). Examples  of associated documentation include provenance of the animal, original permits, tags 
and other metadata, life history data for the animal, how and when specimens were collected and conserved, etc. 
 
Dispose: “Dispose/Disposing of” in this document is limited to complete and permanent removal of an individual via incineration, 
burying or other means of permanent destruction 
 
Documentation: Examples of documentation include ZIMS records, “Breeding Loan” agreements, chain-of-custody logs, letters of 
reference, transfer agreements, and transaction documents. This is documentation that maximizes data sharing. 
 
Domestic animal: Examples of domestic animals may include certain camelids, cattle, cats, dogs, ferrets, goats, pigs, reindeer, 
rodents, sheep, budgerigars, chickens, doves, ducks, geese, pheasants, turkeys, and goldfish or koi.  
 
Ethics of Acquisition/Transfer/Euthanasia: Attempts by members to circumvent AZA Animal Programs in the acquisition of animals 
can be detrimental to the Association and its Animal Programs. Such action may also be detrimental to the species involved and 
may be a violation of the Association’s Code of Professional Ethics. Attempts by members to circumvent AZA Animal Programs in 
the transfer, euthanasia or reintroduction of animals may be detrimental to the Association and its Animal Programs (unless the 
animal or animals are deemed extra in the Animal Program population by the Animal Program Coordinator).  Such action may be 
detrimental to the species involved and may be a violation of the Association’s Code of Professional Ethics. 
 
“Extra” or Surplus: AZA’s scientifically-managed Animal Programs, including SSPs, have successfully bred and reintroduced 
critically endangered species for the benefit of humankind. To accomplish these critical conservation goals, populations must be 
managed within “carrying capacity” limits. At times, the number of individual animals in a population exceeds carrying capacity, and 
while meaning no disrespect for these individual animals, we refer to these individual animals as “extra” within the managed 
population. 
 
Euthanasia: Humane death. This act removes an animal from the managed population. Specimens can be maintained in museums 
or cryopreserved collections. Humane euthanasia must be performed in accordance with the established euthanasia policy of the 
institution and follow the recommendations of current AVMA Guidelines for the Euthanasia of Animals (2013 Edition 
https://www.avma.org/KB/Policies/Documents/euthanasia.pdf) or the AAZV’s Guidelines on the Euthanasia of Non-Domestic 
Animals. 
 
Feral: Feral animals are animals that have escaped from domestication or have been abandoned to the wild and have become wild, 
and the offspring of such animals. Feral animals may be acquired for temporary or permanent reasons. 
 
Group: Examples of colonial, group-living, or prolific species  include and are not limited to certain terrestrial and aquatic 
invertebrates, fish, sharks/rays, amphibians, reptiles, birds, rodents, bats, big herds, and other mammals, 
 
Lacey act: The Lacey Act prohibits the importation, exportation, transportation, sale, receipt, acquisition or purchase of wildlife taken 
or possessed in violation of any law, treaty or regulation of the United States or any Indian tribal law of wildlife law. In cases when 
there is no documentation accompanying an acquisition, the animal(s) may not be transferred across state lines.  If the animal was 
illegally acquired at any time then any movement across state or international borders would be a violation of the Lacey Act.   
 
Museum: It is best practice for modern zoos and aquariums to establish relationships with nearby museums or other biorepositories, 
so that they can maximize the value of animals when they die (e.g., knowing who to call when they have an animal in necropsy, or 
specimens for cryopreservation).   Natural history museums that are members of the Natural Science Collections Alliance (NSCA) 
and frozen biorepositories that are members of the International Society of Biological and Environmental Repositories (ISBER) are 
potential collaborators that could help zoos find appropriate repositories for biological specimens. 
 

https://www.avma.org/KB/Policies/Documents/euthanasia.pdf
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Non-AZA entity: Non – AZA entities includes facilities not accredited or certified by the AZA, facilities in other zoological regions, 
academic institutions, museums, research facilities, private individuals, etc. 
 
Reintroduction: Examples of transfers outside of a living zoological population include movements of animals from zoo/aquarium 
populations to the wild through reintroductions or other legal means.  
 
Specimen: Examples of specimens include animal parts, materials and products including bodily fluids, cell lines, clones, digestive 
content, DNA, feces, marine invertebrate (coral) fragments (“frags”), germplasm, and tissues. 
 
Transaction documents: Transaction documents must be signed by the authorized representatives of both parties, and copies must 
be retained by both parties*.  In the case of loans, the owner’s permission for appropriate activities should be documented in the 
institutional records. This document(s) should be completed prior to any transfer. In the case of rescue, confiscation, and evacuation 
due to natural disasters, it is understood that documents may not be available until after acceptance or shipping. In this case 
documentation (e.g., a log) must be kept to reconcile the inventory and chain of custody after the event occurs.  (*In the case of 
government owned animals, notification of transfers must be sent to species manager for the government owned species). 
 
Transfer: Transfer occurs when an animal leaves the institution for any reason. Reasons for transfer or euthanasia may include 
cooperative population management (genetic, demographic or behavioral management), animal welfare or behavior management 
reasons (including sexual maturation and individual management needs). Types of transfer include withdrawal through donation, 
trade, lease, loan, inter- and intra-institution transfers, sale, escape, theft. Reintroduction to the wild, humane euthanasia or natural 
death are other possible individual animal changes in a population. 

 
 
 
  



Kea (Nestor notabilis) Care Manual  

 

 

 

125 
Association of Zoos and Aquariums 

 

 

 

RECIPIENT PROFILE EXAMPLE 
 
Example questions for transfers to non-AZA entities (from AZA-member Recipient Profile documents): 
 
Has your organization, or any of its officers, been indicted, convicted, or fined by a State or Federal agency or 
any national agency for any statute or regulation involving the care or welfare of animals housed at your 
facility? (If yes, please explain on a separate sheet).  
 
Recipients agree that the specimen(s) or their offspring will not be utilized, sold or traded for any purpose 
contrary to the Association of Zoos and Aquariums (AZA) Code of Ethics (enclosed)  

 

References, other than (LOCAL ZOO/AQUARIUM) employees, 2 minimum (please provide additional 
references on separate sheet):  

Reference Name  Phone  

Facility  Fax  

Address  E-mail  

City  State  Zip  

Country  AZA Member?  

 
Reference Name  

 
Phone  

Facility  Fax  

Address  E-mail  

City  State  Zip  

Country  AZA Member?  

 
Veterinary Information:  

Veterinarian  Phone  

Clinic/Practice  Fax  

Address  E-mail  

City  State  Zip  

Country  

 
How are animals identified at your facility? If animals are not identified at your facility, please 
provide an explanation about why they are not here: 

 

Where do you acquire and send animals? (Select all that apply)  

AZA Institutions  Non-AZA Institutions  Exotic Animal Auctions  Pet Stores  

Hunting Ranches  Dealers  Private Breeders  Non-hunting Game Ranches  

Entertainment Industry  Hobbyists  Research Labs  Wild  

Other  

 
What specific criteria are used to evaluate if a facility is appropriate to receive animals from you? 

 
Please provide all of the documents listed below:  
Required:  
1. Please provide a brief statement of intent for the specimens requested.  

2. Resumes of primary caretakers and those who will be responsible for the husbandry and management 
of animals.  

3. Description (including photographs) of facilities and exhibits where animals will be housed.  
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4. Copy of your current animal inventory.  
 
Only if Applicable:  
5. Copies of your last two USDA inspection reports (if applicable).  

6. Copies of current federal and state permits.  

7. Copy of your institutional acquisition/disposition policy.  
 
(in-house use only) In-Person Inspection of this facility (Staff member/Date, attach notes): 
 
(Local institution: provide Legal language certifying that the information contained herein is true and 
correct) 
 
(Validity of this: This document and all materials associated will be valid for a period of 2 years 
from date of signature.)  
 
Example agreement for Receiving institution (agrees to following condition upon signing): 
RECIPIENT AGREES THAT THE ANIMAL(S) AND ITS (THEIR) OFFSPRING WILL NOT BE 

UTILIZED, SOLD OR TRADED FOR THE PURPOSE OF COMMERCE OR 

SPORT  HUNTING, OR FOR USE IN ANY STRESSFUL OR TERMINAL RESEARCH OR 

SENT TO ANY ANIMAL AUCTION. RECIPIENT FURTHER AGREES THAT IN THE EVENT 

THE RECIPIENT INTENDS TO DISPOSE OF AN ANIMAL DONATED BY (INSITUTION), 
RECIPIENT WILL FIRST NOTIFY (INSTITUTION) OF THE IDENTITY OF THE PROPOSED 

TRANSFEREE AND THE TERMS AND CONDITIONS OF SUCH DISPOSITION AND WILL 

PROVIDE (INSTITUTION) THE OPPORTUNITY TO ACQUIRE THE ANIMAL(S) WITHOUT 

CHARGE.  IF (INSTITUTION) ELECTS NOT TO RECLAIM THE ANIMAL WITHIN TEN (10) 
BUSINESS DAYS FOLLOWING SUCH NOTIFICATION, THEN, IN SUCH EVENT, 
(INSTITUTION) WAIVES ANY RIGHT IT MAY HAVE TO THE ANIMAL AND RECIPIENT MAY 

DISPOSE OF THE ANIMAL AS PROPOSED. 
 
Institutional note: The text above is similar to the language most dog breeders use in their contracts when 
they sell a puppy.  If people can provide that protection to the puppies they place, zoos/aquariums can 
provide it for animals that we place too!  Some entities have been reluctant to sign it, and in that case we 
revert to a loan and our institution retains ownership of the animal.  Either way, we are advised of the 
animal’s eventual placement and location. 
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Appendix E: Recommended Quarantine Procedures 
 
Quarantine facility: A separate quarantine facility, with the ability to accommodate mammals, birds, reptiles, 
amphibians, and fish should exist. If a specific quarantine facility is not present, then newly acquired animals 
should be isolated from the established collection in such a manner as to prohibit physical contact, to 
prevent disease transmission, and to avoid aerosol and drainage contamination.  

Such separation should be obligatory for primates, small mammals, birds, and reptiles, and attempted 
wherever possible with larger mammals such as large ungulates and carnivores, marine mammals, and 
cetaceans. If the receiving institution lacks appropriate facilities for isolation of large primates, pre-shipment 
quarantine at an AZA or American Association for Laboratory Animal Science (AALAS) accredited 
institution may be applied to the receiving institutions protocol. In such a case, shipment must take place in 
isolation from other primates. More stringent local, state, or federal regulations take precedence over these 
recommendations. 
 

Quarantine length: Quarantine for all species should be under the supervision of a veterinarian and consist 
of a minimum of 30 days (unless otherwise directed by the staff veterinarian). Mammals: If during the 30day 
quarantine period, additional mammals of the same order are introduced into a designated quarantine area, 
the 30day period must begin over again. However, the addition of mammals of a different order to those 
already in quarantine will not have an adverse impact on the originally quarantined mammals. Birds, 
Reptiles, Amphibians, or Fish: The 30day quarantine period must be closed for each of the above Classes. 
Therefore, the addition of any new birds into a bird quarantine area requires that the 30day quarantine 
period begin again on the date of the addition of the new birds. The same applies for reptiles, amphibians, 
or fish. 
 

Quarantine personnel: A keeper should be designated to care only for quarantined animals or a keeper 
should attend quarantined animals only after fulfilling responsibilities for resident species. Equipment used 
to feed and clean animals in quarantine should be used only with these animals. If this is not possible, then 
equipment must be cleaned with an appropriate disinfectant (as designated by the veterinarian supervising 
quarantine) before use with post-quarantine animals. 

Institutions must take precautions to minimize the risk of exposure of animal care personnel to zoonotic 
diseases that may be present in newly acquired animals. These precautions should include the use of 
disinfectant foot baths, wearing of appropriate protective clothing and masks in some cases, and minimizing 
physical exposure in some species; e.g., primates, by the use of chemical rather than physical restraint. A 
tuberculin testing/surveillance program must be established for zoo/aquarium employees in order to ensure 
the health of both the employees and the animal collection. 
 

Quarantine protocol: During this period, certain prophylactic measures should be instituted. Individual fecal 
samples or representative samples from large numbers of individuals housed in a limited area (e.g., birds 
of the same species in an aviary or frogs in a terrarium) should be collected at least twice and examined 
for gastrointestinal parasites. Treatment should be prescribed by the attending veterinarian. Ideally, release 
from quarantine should be dependent on obtaining two negative fecal results spaced a minimum of two 
weeks apart either initially or after parasiticide treatment. In addition, all animals should be evaluated for 
ectoparasites and treated accordingly. 

Vaccinations should be updated as appropriate for each species. If the animal arrives without a 
vaccination history, it should be treated as an immunologically naive animal and given an appropriate series 
of vaccinations. Whenever possible, blood should be collected and sera banked. Either a 70 °C (-94 °F) 
frost-free freezer or a 20 °C (-4 °F) freezer that is not frost-free should be available to save sera. Such sera 
could provide an important resource for retrospective disease evaluation. 

The quarantine period also represents an opportunity to, where possible, permanently identify all 
unmarked animals when anesthetized or restrained (e.g., tattoo, ear notch, ear tag, etc.). Also, whenever 
animals are restrained or immobilized, a complete physical, including a dental examination, should be 
performed. Complete medical records should be maintained and available for all animals during the 
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quarantine period. Animals that die during quarantine should have a necropsy performed under the 
supervision of a veterinarian and representative tissues submitted for histopathologic examination. 
 

Quarantine procedures: The following are recommendations and suggestions for appropriate quarantine 
procedures for kea (see Chapter 7.3 for more details on kea quarantine guidelines):  
 

Kea:  
Required: 

1. Fecal – direct and float for internal parasites 
2. No required vaccines for Kea. 

Strongly recommended: 
1. CBC/Chemistry profile 
2. Appropriate serology (Chlamydia, PBFD, Polyoma virus, Herpes (Pacheco’s disease), Avian 

Bornavirus, West Nile Virus). 
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Appendix F: Ambassador (Program) Animal Policy and Position 
Statement 

 
Ambassador (Program) Animal Policy 
Originally approved by the AZA Board of Directors—2003 
Updated and approved by the Board—July 2008 & June 2011 
 

The Association of Zoos & Aquariums (AZA) recognizes many benefits for public education and, ultimately, 
for conservation in ambassador animal presentations. AZA’s Conservation Education Committee’s 
Ambassador Animal Position Statement summarizes the value of ambassador animal presentations (see 
pages 42–44). 
 

For the purpose of this policy, an Ambassador animal is defined as “an animal whose role includes handling 
and/or training by staff or volunteers for interaction with the public and in support of institutional education 
and conservation goals.” Some animals are designated as Ambassador Animals on a full-time basis, while 
others are designated as such only occasionally.  Ambassador Animal-related Accreditation Standards are 
applicable to all animals during the times that they are designated as Ambassador Animals.  
 

There are three main categories of Ambassador Animal interactions: 
 

1. On Grounds with the Ambassador Animal Inside the Exhibit/Enclosure: 
a. Public access outside the exhibit/enclosure. Public may interact with animals from outside 

the exhibit/enclosure (e.g., giraffe feeding, touch tanks).  

b. Public access inside the exhibit/enclosure. Public may interact with animals from inside the 
exhibit/enclosure (e.g., lorikeet feedings, ‘swim with’ programs, camel/pony rides). 

2. On Grounds with the Ambassador Animal Outside the Exhibit/Enclosure: 
a. Minimal handling and training techniques are used to present Ambassador Animals to the 

public. Public has minimal or no opportunity to directly interact with Ambassador Animals 
when they are outside the exhibit/enclosure (e.g., raptors on the glove, reptiles held 
“presentation style”).  

b. Moderate handling and training techniques are used to present Ambassador Animals to 
the public. Public may be in close proximity to, or have direct contact with, Ambassador 
Animals when they’re outside the exhibit/enclosure (e.g., media, fund raising, photo, and/or 
touch opportunities). 

c. Significant handling and training techniques are used to present Ambassador Animals to 
the public. Public may have direct contact with Ambassador Animals or simply observe the 
in-depth presentations when they’re outside the exhibit/enclosure (e.g., wildlife education 
shows). 

3. Off Grounds:  
a. Handling and training techniques are used to present Ambassador Animals to the public 

outside of the zoo/aquarium grounds. Public may have minimal contact or be in close 
proximity to and have direct contact with Ambassador Animals (e.g., animals transported 
to schools, media, fund raising events). 

 

These categories assist staff and accreditation inspectors in determining when animals are designated as 
Ambassador Animals and the periods during which the Ambassador Animal-related Accreditation 
Standards are applicable. In addition, these Ambassador Animal categories establish a framework for 
understanding increasing degrees of an animal’s involvement in Ambassador Animal activities. 
 Ambassador Animal presentations bring a host of responsibilities, including the safety and welfare 
of the animals involved, the safety of the animal handler and public, and accountability for the take-home, 
educational messages received by the audience. Therefore, AZA requires all accredited institutions that 
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make Ambassador Animal presentations to develop an institutional Ambassador Animal policy that clearly 
identifies and justifies those species and individuals approved as Ambassador Animals and details their 
long-term management plan and educational program objectives.  
 AZA’s accreditation standards require that education and conservation messages must be an 
integral component of all Ambassador Animal presentations. In addition, the accreditation standards require 
that the conditions and treatment of animals in education programs must meet standards set for the 
remainder of the animal collection, including species-appropriate shelter, exercise, appropriate 
environmental enrichment, access to veterinary care, nutrition, and other related standards. In addition, 
providing Ambassador Animals with options to choose among a variety of conditions within their 
environment is essential to ensuring effective care, welfare, and management. Some of these requirements 
can be met outside of the primary exhibit enclosure while the animal is involved in a program or is being 
transported. For example, free-flight birds may receive appropriate exercise during regular programs, 
reducing the need for additional exercise. However, the institution must ensure that in such cases, the 
animals participate in programs on a basis sufficient to meet these needs or provide for their needs in their 
home enclosures; upon return to the facility the animal should be returned to its species-appropriate 
housing as described above.  

  
Ambassador Animal Position Statement 

Last revision 1/28/03  
Re-authorized by the Board June 2011 
 

The Conservation Education Committee (CEC) of the Association of Zoos and Aquariums supports the 
appropriate use of Ambassador Animals as an important and powerful educational tool that provides a 
variety of benefits to zoo and aquarium educators seeking to convey cognitive and affective (emotional) 
messages about conservation, wildlife and animal welfare. 
 

●  

●  

Utilizing these animals allows educators to strongly engage audiences. As discussed below, the use of 
Ambassador Animals has been demonstrated to result in lengthened learning periods, increased 
knowledge acquisition and retention, enhanced environmental attitudes, and the creation of positive 
perceptions concerning zoo and aquarium animals. 
  

Audience Engagement 
Zoos and aquariums are ideal venues for developing emotional ties to wildlife and fostering an appreciation 
for the natural world. However, developing and delivering effective educational messages in the free-choice 
learning environments of zoos and aquariums is a difficult task. 
Zoo and aquarium educators are constantly challenged to develop methods for engaging and teaching 
visitors who often view a trip to the zoo as a social or recreational experience (Morgan & Hodgkinson, 
1999). The use of Ambassador Animals can provide the compelling experience necessary to attract and 
maintain personal connections with visitors of all motivations, thus preparing them for learning and reflection 
on their own relationships with nature. 
 Ambassador Animals are powerful catalysts for learning for a variety of reasons. They are generally 
active, easily viewed, and usually presented in close proximity to the public. These factors have proven to 
contribute to increasing the length of time that people spend watching animals in zoo exhibits (Bitgood, 
Patterson, & Benefield, 1986, 1988; Wolf & Tymitz, 1981). 
 In addition, the provocative nature of a handled animal likely plays an important role in captivating 
a visitor. In two studies (Povey, 2002; Povey & Rios, 2002), visitors viewed animals three and four times 
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longer while they were being presented in demonstrations outside of their enclosure with an educator than 
while they were on exhibit. Clearly, the use of Ambassador Animals in shows or informal presentations can 
be effective in lengthening the potential time period for learning and overall impact. 
 Ambassador Animals also provide the opportunity to personalize the learning experience, tailoring 
the teaching session to what interests the visitors. Traditional graphics offer little opportunity for this level 
of personalization of information delivery and are frequently not read by visitors (Churchman, 1985; 
Johnston, 1998). For example, Povey (2001) found that only 25% of visitors to an animal exhibit read the 
accompanying graphic; whereas, 45% of visitors watching the same animal handled in an educational 
presentation asked at least one question and some asked as many as seven questions. Having an animal 
accompany the educator allowed the visitors to make specific inquiries about topics in which they were 
interested. 
 
 
Knowledge Acquisition 

Improving our visitors' knowledge and understanding regarding wildlife and wildlife conservation is a 
fundamental goal for many zoo educators using Ambassador Animals. A growing body of evidence supports 
the validity of using Ambassador Animals to enhance delivery of these cognitive messages as well. 

● MacMillen (1994) found that the use of live animals in a zoomobile outreach program significantly 
enhanced cognitive learning in a vertebrate classification unit for sixth grade students.  

● Sherwood and his colleagues (1989) compared the use of live horseshoe crabs and sea stars to 
the use of dried specimens in an aquarium education program and demonstrated that students 
made the greatest cognitive gains when exposed to programs utilizing the live animals.  

● Povey and Rios (2002) noted that in response to an open-ended survey question (“Before I saw 
this animal, I never realized that . . . ”), visitors watching a presentation utilizing a Ambassador 
Animal provided 69% cognitive responses (i.e., something they learned) versus 9% made by 
visitors viewing the same animal in its exhibit (who primarily responded with observations).  

● Povey (2002) recorded a marked difference in learning between visitors observing animals on 
exhibit versus being handled during informal presentations. Visitors to demonstrations utilizing a 
raven and radiated tortoises were able to answer questions correctly at a rate as much as eleven 
times higher than visitors to the exhibits.  

 
Enhanced Environmental Attitudes  

Ambassador Animals have been clearly demonstrated to increase affective learning and attitudinal change. 
● Studies by Yerke and Burns (1991), and Davison and her colleagues (1993) evaluated the effect 

live animal shows had on visitor attitudes. Both found their shows successfully influenced attitudes 
about conservation and stewardship.  

● Yerke and Burns (1993) also evaluated a live bird outreach program presented to Oregon fifth-
graders and recorded a significant increase in students' environmental attitudes after the 
presentations.  

● Sherwood and his colleagues (1989) found that students who handled live invertebrates in an 
education program demonstrated both short and long-term attitudinal changes as compared to 
those who only had exposure to dried specimens.  

● Povey and Rios (2002) examined the role Ambassador Animals play in helping visitors develop 
positive feelings about the care and well-being of zoo animals.  

● As observed by Wolf and Tymitz (1981), zoo visitors are deeply concerned with the welfare of zoo 
animals and desire evidence that they receive personalized care.  

 
 



Kea (Nestor notabilis) Care Manual  

 

 

 

132 
Association of Zoos and Aquariums 

 

 

 

Conclusion 

Creating positive impressions of aquarium and zoo animals, and wildlife in general, is crucial to the 
fundamental mission of zoological institutions. Although additional research will help us delve further into 
this area, the existing research supports the conclusion that Ambassador Animals are an important tool for 
conveying both cognitive and affective messages regarding animals and the need to conserve wildlife and 
wild places.  
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Appendix G: Developing an Institutional Ambassador Animal Policy 
 
Last revision 2003  
Re-authorized by the Board, June 2011 

 
Rationale 
Membership in AZA requires that an institution meet the AZA Accreditation Standards collectively 
developed by our professional colleagues. Standards guide all aspects of an institution's operations; 
however, the accreditation commission has asserted that ensuring that member institutions demonstrate 
the highest standards of animal care is a top priority. Another fundamental AZA criterion for membership is 
that education be affirmed as core to an institution's mission. All accredited public institutions are expected 
to develop a written education plan and to regularly evaluate program effectiveness. 
 The inclusion of animals (native, exotic, and domestic) in educational presentations, when done 
correctly, is a powerful tool. CEC's Ambassador Animal Position Statement describes the research 
underpinning the appropriate use of Ambassador Animals as an important and powerful educational tool 
that provides a variety of benefits to zoo and aquarium educators seeking to convey cognitive and affective 
messages about conservation and wildlife. 
 Ongoing research, such as AZA's Multi-Institutional Research Project (MIRP) and research 
conducted by individual AZA institutions will help zoo educators to determine whether the use of 
Ambassador Animals conveys intended and/or conflicting messages and to modify and improve programs 
accordingly and to ensure that all Ambassador Animals have the best possible welfare. 
 When utilizing Ambassador Animals our responsibility is to meet both our high standards of animal 
care and our educational goals. Additionally, as animal management professionals, we must critically 
address both the species' conservation needs and the welfare of the individual animal. Because "wild 
creatures differ endlessly," in their forms, needs, behavior, limitations and abilities (Conway, 1995), AZA, 
through its Animal Welfare Committee, has recently given the responsibility to develop taxon- and species-
specific animal welfare standards and guidelines to the Taxon Advisory Groups (TAG) and Species Survival 
Plan® Program (SSP). Experts within each TAG or SSP, along with their education advisors, are charged 
with assessing all aspects of the taxons' and/or species’ biological and social needs and developing Animal 
Care Manuals (ACMs) that include specifications concerning their use as Ambassador Animals.  

 However, even the most exacting standards cannot address the individual choices faced by each 
AZA institution. Therefore, each institution is required to develop a Ambassador Animal policy that 
articulates and evaluates program benefits. The following recommendations are offered to assist each 
institution in formulating its own Institutional Ambassador Animal Policy, which incorporates the AZA 
Ambassador Animal Policy and addresses the following matters. 
 
The Policy Development Process 
Within each institution, key stakeholders should be included in the development of that institution's policy, 
including, but not limited to representatives from: 

● The Education Department  
● The Animal Husbandry Department  
● The Veterinary and Animal Health Department  
● The Conservation & Science Department  
● The Behavioral Husbandry Department 
● Any animal show staff (if in a separate department) 
● Departments that frequently request special Ambassador Animal situations (e.g., special events, 

development, marketing, zoo or aquarium society, administration) 
Additionally, staff from all levels of the organization should be involved in this development (e.g., curators, 
keepers, education managers, interpreters, volunteer coordinators). 
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To develop a comprehensive Ambassador Animal Policy, we recommend that the following components 
be included: 
 
 
 
I. Philosophy 
In general, the position of the AZA is that the use of animals in up close and personal settings, including 
animal contact, can be extremely positive and powerful, as long as: 

1. The use and setting is appropriate.  
2. Animal and human welfare is considered at all times.  
3. The animal is used in a respectful, safe manner and in a manner that does not misrepresent or 

degrade the animal.  
4. A meaningful conservation message is an integral component. Read the AZA Board-approved 

Conservation Messages.  
5. Suitable species and individual specimens are used.  

Institutional Ambassador Animal policies should include a philosophical statement addressing the above, 
and should relate the use of Ambassador Animals to the institution's overall mission statement. 
 
II. Appropriate Settings 
The Ambassador Animal Policy should include a listing of all settings both on and off site, where 
Ambassador Animal use is permitted. This will clearly vary among institutions. Each institution's policy 
should include a comprehensive list of settings specific to that institution. Some institutions may have 
separate policies for each setting; others may address the various settings within the same policy. 
Examples of settings include: 

1. On-site programming  
a. Informal and non-registrants:  

i. On-grounds programming with animals being brought out (demonstrations, 
lectures, parties, special events, and media)  

ii. Children's zoos and contact yards  
iii. Behind-the-scenes open houses  
iv. Shows  
v. Touch pools  

b. Formal (registration involved) and controlled settings  
i. School group programs  
i. Summer camps  
ii. Overnights  
iii. Birthday parties  
iv. Animal rides 
v. Public animal feeding programs 

c. Offsite and outreach  
i. PR events (TV, radio)  
ii. Fundraising events  
iii. Field programs involving the public  
iv. School visits  
v. Library visits  
vi. Nursing home visits (therapy)  
vii. Hospital visits  
viii. Senior centers  
ix. Civic group events  
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In some cases, policies will differ from setting to setting (e.g., on-site and off-site use with media). These 
settings should be addressed separately, and should reflect specific animal health issues, assessment of 
distress in these situations, limitations, and restrictions. 
 
 
III. Compliance with Regulations 
All AZA institutions housing mammals are regulated by the USDA's Animal Welfare Act. Other federal 
regulations, such as the Marine Mammal Protection Act, may apply. Additionally, many states, and some 
cities, have regulations that apply to animal contact situations. Similarly, all accredited institutions are bound 
by the AZA Code of Professional Ethics. It is expected that the Institution Ambassador Animal Policy 
address compliance with appropriate regulations and AZA Accreditation Standards. 
 
 
IV. Collection Planning 
 AZA accredited institutions should have a collection planning process in place. Ambassador Animals are 
part of an institution's overall collection and must be included in the overall collection planning process. The 
AZA Guide to Accreditation contains specific requirements for the institution collection plan. For more 
information about collection planning in general, please see the Collection Management pages in the 
Members Only section. 
The following recommendations apply to Ambassador Animals: 

1. Listing of approved Ambassador Animals (to be periodically amended as collection changes). 
Justification of each species should be based upon criteria such as:  

a. Temperament and suitability for program use  
b. Husbandry requirements  
c. Husbandry expertise  
d. Veterinary issues and concerns  
e. Ease and means of acquisition / disposition according to the AZA code of ethics 
f. Educational value and intended conservation message  
g. Conservation Status  
h. Compliance with TAG and SSP guidelines and policies  

2. General guidelines as to how each species (and, where necessary, for each individual) will be 
presented to the public, and in what settings  

3. The collection planning section should reference the institution's acquisition and disposition 
policies.  

 
V. Conservation Education Message 
As noted in the AZA Accreditation Standards, if animal demonstrations are part of an institution's programs, 
an educational and conservation message must be an integral component. The Ambassador Animal Policy 
should address the specific messages related to the use of Ambassador Animals, as well as the need to 
be cautious about hidden or conflicting messages (e.g., "petting" an animal while stating verbally that it 
makes a poor pet). This section may include or reference the AZA Conservation Messages. 
Although education value and messages should be part of the general collection planning process, this 
aspect is so critical to the use of Ambassador Animals that it deserves additional attention. In addition, it is 
highly recommended to encourage the use of biofacts in addition to or in place of the live animals. Whenever 
possible, evaluation of the effectiveness of presenting Ambassador Animals should be built into education 
programs. 
 
VI. Human Health and Safety 
The safety of our staff and the public is one of the greatest concerns in working with Ambassador Animals. 
Although extremely valuable as educational and affective experiences, contact with animals poses certain 
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risks to the handler and the public. Therefore, the human health and safety section of the policy should 
address: 

1. Minimization of the possibility of disease transfer from non-human animals to humans, and vice-
versa (e.g., hand washing stations, no touch policies, use of hand sanitizer).  

2. Safety issues related to handlers' personal attire and behavior (e.g., discourage or prohibit use of 
long earrings, perfume and cologne, not eating or drinking around animals, smoking, etc.).  

AZA's Animal Contact Policy provides guidelines in this area; these guidelines were incorporated into 
accreditation standards in 1998. 
 
VII. Animal Health and Welfare 
Animal health and welfare are the highest priority of AZA accredited institutions. As a result, the Institutional 
Ambassador Animal Policy should make a strong statement on the importance of animal welfare. The policy 
should address: 

1. General housing, husbandry, and animal health concerns (e.g. that the housing and husbandry for 
Ambassador Animals meets or exceeds general AZA standards and that the physical, social and 
psychological needs of the individual animal, such as adequate rest periods, provision of 
enrichment, visual cover, contact with conspecifics as appropriate, etc., are accommodated).  

2. Where ever possible provide a choice for animal program participation, e.g., retreat areas for touch 
tanks or contact yards, evaluation of willingness/readiness to participate by handler, etc.) 

3. The empowerment of handlers to make decisions related to animal health and welfare; such as 
withdrawing animals from a situation if safety or health is in danger of being compromised.  

4. Requirements for supervision of contact areas and touch tanks by trained staff and volunteers.  

5. Frequent evaluation of human / animal interactions to assess safety, health, welfare, etc.  

6. Ensure that the level of health care for the Ambassador Animals is consistent with that of other 
animals in the collection.  

7. Whenever possible have a “cradle to grave” plan for each Ambassador Animal to ensure that the 
animal can be taken care of properly when not used as a Ambassador Animal anymore.  

8. If lengthy “down” times in Ambassador Animal use occur, staff should ensure that animals 
accustomed to regular human interactions can still maintain such contact and receive the same 
level of care when not used in programs. 

 
VIII. Taxon Specific Protocols 
We encourage institutions to provide taxonomically specific protocols, either at the genus or species level, 
or the specimen, or individual, level. Some taxon-specific guidelines may affect the use of Ambassador 
Animals. To develop these, institutions refer to the Conservation Programs Database. 
Taxon and species -specific protocols should address: 

1. How to remove the individual animal from and return it to its permanent enclosure, including 
suggestions for operant conditioning training. 

2. How to crate and transport animals.  
3. Signs of stress, stress factors, distress and discomfort behaviors.  

 

Situation specific handling protocols (e.g., whether or not animal is allowed to be touched by the public, and 
how to handle in such situations): 

1. Guidelines for disinfecting surfaces, transport carriers, enclosures, etc. using environmentally safe 
chemicals and cleaners where possible. 

2. Animal facts and conservation information.  
3. Limitations and restrictions regarding ambient temperatures and or weather conditions.  
4. Time limitations (including animal rotation and rest periods, as appropriate, duration of time each 

animal can participate, and restrictions on travel distances).  
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5. The number of trained personnel required to ensure the health and welfare of the animals, handlers 
and public.  

6. The level of training and experience required for handling this species 
7. Taxon/species-specific guidelines on animal health.  
8. The use of hand lotions by program participants that might touch the animals 

 
IX. Logistics: Managing the Program 
The Institutional Policy should address a number of logistical issues related to Ambassador Animals, 
including: 

1. Where and how the Ambassador Animal collection will be housed, including any quarantine and 
separation for animals used off-site.  

2. Procedures for requesting animals, including the approval process and decision-making process.  
3. Accurate documentation and availability of records, including procedures for documenting animal 

usage, animal behavior, and any other concerns that arise.  
 
X. Staff Training  
Thorough training for all handling staff (keepers, educators, and volunteers, and docents) is clearly critical. 
Staff training is such a large issue that many institutions may have separate training protocols and 
procedures. Specific training protocols can be included in the Institutional Ambassador Animal Policy or 
reference can be made that a separate training protocol exists. 
It is recommended that the training section of the policy address: 

1. Personnel authorized to handle and present animals.  
2. Handling protocol during quarantine.  
3. The process for training, qualifying and assessing handlers including who is authorized to train 

handlers.  
4. The frequency of required re-training sessions for handlers.  
5. Personnel authorized to train animals and training protocols.  
6. The process for addressing substandard performance and noncompliance with established 

procedures.  
7. Medical testing and vaccinations required for handlers (e.g., TB testing, tetanus shots, rabies 

vaccinations, routine fecal cultures, physical exams, etc.).  
8. Training content (e.g., taxonomically specific protocols, natural history, relevant conservation 

education messages, presentation techniques, interpretive techniques, etc.).  
9. Protocols to reduce disease transmission (e.g., zoonotic disease transmission, proper hygiene and 

hand washing requirements, as noted in AZA's Animal Contact Policy).  
10. Procedures for reporting injuries to the animals, handling personnel or public.  
11. Visitor management (e.g., ensuring visitors interact appropriately with animals, do not eat or drink 

around the animal, etc.).  
 
XI. Review of Institutional Policies 
All policies should be reviewed regularly. Accountability and ramifications of policy violations should be 
addressed as well (e.g., retraining, revocation of handling privileges, etc.). Institutional policies should 
address how frequently the Ambassador Animal Policy will be reviewed and revised, and how accountability 
will be maintained. 
 
XII. TAG and SSP Recommendations 
Following development of taxon-specific recommendations from each TAG and SSP, the institution policy 
should include a statement regarding compliance with these recommendations. If the institution chooses 
not to follow these specific recommendations, a brief statement providing rationale is recommended. 
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Appendix H: Kea (Nestor notabilis) Ethogram 
 
It is important to note that this compilation of kea behavioral descriptions, while thorough, does not 
represent all of the potential for kea ability. The majority of the descriptions and head postures noted 
below are based upon research from the mid-1990’s. There are still many behavioral traits and 
sequences that need further research. It is only our intention to give holders a general base of kea 
behavior knowledge with the following ethogram, knowing that it but offers but a glimpse into their 
complicated social and behavioral lives. 
 

Kea (Nestor Notabilis) Ethogram 

Ethogram Behavior Description 

General/Solitary Stand 

  

Perch 

  

Walk 

  

Fly 

  

Pace 

  

Normal Facial Feathers 

(Diamond & Bond, 1999) 

 
Preen 

  

Grab with Foot  
(Potts, 1969) 
  

Hold Down with Foot  
(Potts, 1969) 
  

  

  

Chew  
(Keller, 1976) 
  

  

  

  

Scrape  
(Potts, 1969) 
  

  

  

 

Stationary in upright position on the ground 

  

Stationary in upright position on an object 
  

Locomotion without in-air phase 

  

Wing locomotion in-air  
  

Walk back and forth in same, small area 

  

Feathers on head and around beak are sitting relaxed on 
the face. 
  

  

  

Using beak to arrange and straighten feathers 

  

An object is grasped with a foot and held up to the bill to be 
chewed or otherwise manipulated.  
  

An object is held against the substrate with a foot while the 
bird manipulates it with the bill. Hold Down is strongly 
associated with Scrape and Pull, while Grab is associated 
with Chew. 
  

An object is held against the palate with the tongue. The 
mandible is then repeatedly pressed against it, reducing the 
material to a pulp. Keller noted that this technique is used 
with most large food items, including lettuce, carrots, fruits, 
and meat. 
  

An object is held in position with the maxilla while the 
mandible is scraped over the surface of the object, 
removing bits of material into the mouth. Scrape is often 
accompanied by Hold Down with Foot.  
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Pry 

(Keller, 1976) 
  

  

  

Grasp with Bill 
(Diamond & Bond, 1991) 
  

  

  

  

  

 

Dig/Rake 

(Keller, 1976) 
  

Probe 

(Diamond & Bond, 1991) 
  

  

  

Rummage 

(Keller, 1976) 
  

  

  

  

Eat  
  

Drink 

Pry refers to Keller’s second form of Entrinden (to debark), 
in which the maxilla is drawn over a surface. When the tip 
catches in a crevice, the maxilla is pulled and twisted to 
widen the opening and break off pieces of the object.  
  

A large or anchored object is grasped with the bill. This 
behavior is often associated with Pull or Pry. Pull and Tear. 
Once an object is grasped in the bill, the kea exerts 
leverage through the back and legs, pulling toward itself. 
Both feet are planted on the ground, with the hallux flexed 
and serving as a fulcrum, with the result that parts of an 
object are separated, torn, or pulled toward the bird.  
  

The bill is inserted into the soil and then pulled out, bringing 
with it soil, leaves or other items.  
  

The maxilla is inserted into crevices in wood or among 
rocks. The bird may stand on a rock and work the bill into 
crevices all the way around it, or it may drag the bill along a 
crack in a continuous motion for several cm.  
  

According to Keller, an object is picked up with the bill and 
let go with a quick lateral movement of the head, so that the 
item is flung for some distance. This behavior is used to 
remove unwanted objects from a pile in an effort to uncover 
other items.  
  

Consume solid food 

  

Consume water or other liquid 

Social Affiliative  
Allopreen 

  

Rolling Over 
(Diamond & Bond, 2004) 
  

Play with object 
(Diamond & Bond, 2004) 
  

  

  

  

  

Jumping  
(Potts, 1969) 
  

  

  

 
Preening another conspecific 

  

Rolling over on their backs and waving their feet in the air, 
as a component of play interactions 

  

Kea often pick up small rocks or other small objects on the 
ground in the course of a play interaction. They will also try 
to grasp an object with their bill that is already being held 
by another kea, resulting in a tug-of-war or a chase to 
retrieve the object. Object play is a very common 
component of kea play.  
  

Kea often jump on the stomach on a supine partner as part 
of play. They also jump over another bird, and sometimes 
in the air next to a play partner. Kea engage in repeated 
mutual jumping and wing flapping as a major component of 
social play.  
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Wing Flapping 

(Diamond & Bond, 2004) 
  

  

  

Bite 

(Keller, 1976; Diamond & 
Bond, 1999) 
  

  

 
Male-Female Whistle or 
Chortle 

(K. Klosterman personal 
communication, 2019)  
 

 
Toss 

(Keller, 1976; Diamond & 
Bond, 1999).  
  

  

  

  

  

  

Mount 

  

Kea that are trying to keep their balance on a supine 
partner use wing flaps, but also engage in mutual jumping 
and wing flapping as a separate, distinctive component of 
social play.  
  

Bites are a common component of play in kea. During play, 
kea repeatedly grasp the tail, feet, or legs of their partner 
with their bills, and the partner reacts by vocalizing or by 
jerking away suggesting that some pain may have been 
inflicted.  
  

Soft, high pitched, repetitive flute-like sound that has been 
observed often being utilized by male kea towards females 
to express their interest in them as a potential mate. 
 
 
 
In play, a kea typically holds an object in its bill and then 
jerks the head vertically, releasing the object in the air, 
sometime in the direction of the play partner. The bird may 
also hop or flap its wings just before releasing the object. It 
may persist in tossing the object for several minutes. 
Tossing occurs in kea as a component of solitary play, 
social play between juveniles, and courtship play between 
adults.  
  

Male will climb or jump onto the back of the female. The 
female arches her neck back and tail feathers up to allow 
the male kea to make contact with the cloaca. The birds will 
then touch beaks looking similar to play biting. The male 
will have wings up while on top of the female.  
  

Social Agnostic Jay Face 

(Diamond & Bond, 1999) 

 
Hawk Face 

(Diamond & Bond, 1999) 

 
Owl Face 

(Diamond & Bond, 1999) 

 

Sleek anterior crown feathers, while raising the forehead 
and lore feathers, usually displayed when in possession of 
a resource. 
  

  

Aggressive display where bird will raise the crown and 
nape feathers. Kea displaying the ‘hawk face’ are 
communicating they are ready to or will attack. 
  

  

Expression of defensiveness in subordinate individuals  
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Male-male Whistle or 
Chortle 

(K. Klosterman personal 
communication, 2019) 
  
 
Foot push 

(Diamond & Bond, 2004) 
  

  

 
Locked Feet 
(Diamond & Bond, 2004) 
 

 

Mew-Screech 

(K. Klosterman personal 
communication) 
  

 
Head Down/Tail Up 

(K. Klosterman personal 
communication) 
  

 
Chase 

  

Toss up 

(Potts, 1969; K. 
Klosterman personal 
communication) 
  

Bite 

Soft, high pitched, repetitive flute-like whistle sound that 
has been observed being utilized by one kea being 
dominant over a conspecific. It is generally a close 
encounter social call.  
  

 
Kea engage in vigorous mutual foot pushing, most 
commonly from a standing position. Kea sometimes fly over 
another bird and hit them with their feet.  
  

 
Two birds engaged in a physical altercation gripping onto 
each other with their feet.  
  

 
“K-ah,” short “k” with descending “-ah.” Similar to “mew,” 
but louder. It has been observed kea using this vocalization 
are possibly using it as a contact call.  
  

 
Used when posturing with another conspecific over 
territory/dominance. Often used during a foot race between 
two males vying for dominance. 
  

  
One bird pursuing a con-specific. 
  

While an object is held in the bill, the head is jerked 
vertically, tossing the object into the air. It has been 
observed the bird will then posture head down/tail up. 
  

 
Kea will grasp the tail, feet, or legs of a conspecific or other 
species with their bills to warn or inflict injury. 

Parental Nape Erect 
(Diamond & Bond, 1999) 

 
 
Regurgitation 

  

  

Regurgitation Solicit 
  

  

Allopreen 

  

Hunching 

A submissive display 

  

  

  

  

 
Bringing up partially digested food from the crop to 
juveniles and a current or potential mate. 
  

Juvenile sits back on its haunches and tilts the head back, 
nape erect with beak open near a conspecific. 
  

Preening another conspecific 
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(Diamond & Bond, 1999) 
  

  

  

  

  

 
Feeding response 

Bird will look hunched over with his wings out alongside his 
body, with the tips touching the ground.  With body feathers 
loose and fluffed out, beak down and open, and tail fanned 
out. Hunching in kea appears to serve as an appeasement 
display, in that it reduces the likelihood of aggression by 
adults.  
  

 
With head tilted back, bird bobs head up and down 
vigorously. Can be seen implemented by females in 
breeding season as well as chicks and juveniles.  
  

Vocalization 
Example sound 
files: 

goo.gl/hRYpgW 

https://drive.goog

le.com/open?id=

0B1dC3hviS2lu

MkZRcDh1S1Jh

b2M 

  

Screech 

(R Schwing, S Parsons, 
XJ Nelson - 2012) 

  

  

Trill 
(R Schwing, S Parsons, 
XJ Nelson - 2012) 

  

  

  

  

 

 

 

Mew-Screech 

(K. Klosterman personal 
communication) 
  

 
Screech-Trill 
(R Schwing, S Parsons, 
XJ Nelson - 2012) 

  

  

  

Mew 

(R Schwing, S Parsons, 
XJ Nelson - 2012) 

  

  

  

Whistle or Chortle 

(K. Klosterman personal 
communication) 

Sounds like ‘kee-aah’, from which the species’ name is 
derived and is most likely the kea’s main contact call. It is 
the most frequent call during broadcasting, as well flight, 
and takeoff behaviors. It is also second most frequent call 
during agonistic, foraging, and play behaviors. 
 
The trill call mainly consists of repeated frequency 
modulations with a short smooth decrease in frequency at 
the end - if there is a clearly audible increase of frequency 
at the beginning, the call is categorized as a screech-
trill.  The trill is most likely an alarm call. It also seems to be 
used in agonistic encounters, perhaps because group 
foraging at a shared food source can quickly lead to 
agonistic encounters.  
  

 
“K-ah,” short “k” with descending “-ah.” Similar to “mew,” 
but louder. It has been observed kea using this vocalization 
are possibly using it as as contact call.  
  

 
Most screech-trills occurred during foraging being a mix 
between screech and trill calls (the two most common call 
types during foraging). Screech-trill calls differ from both 
screeches and trills in that they are more broadband, and 
so match the chatter and warble calls more closely.  
  

 
Mews are most often associated with foraging behavior and 
were generally recorded from single birds some distance 
(2-20 m) away from conspecifics.  Because they were 
generally very quiet calls, it is likely that they were not 
intended for a receiver, but instead a sort of private ‘vocal 
repetition’.  
  

Soft, high-pitched, repetitive, flute-like whistle sound used 
when courting. It is generally a close encounter social call 

http://goo.gl/hRYpgW
https://scholar.google.com/citations?user=gchj_6eqkMYC&hl=en&oi=sra
https://scholar.google.com/citations?user=uNhywSsAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=uNhywSsAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=gchj_6eqkMYC&hl=en&oi=sra
https://scholar.google.com/citations?user=uNhywSsAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=uNhywSsAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=gchj_6eqkMYC&hl=en&oi=sra
https://scholar.google.com/citations?user=uNhywSsAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=uNhywSsAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=gchj_6eqkMYC&hl=en&oi=sra
https://scholar.google.com/citations?user=uNhywSsAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=uNhywSsAAAAJ&hl=en&oi=sra
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Warble 

(Diamond and Bond, 
1999; Bond and 
Diamond, 2005) 
  

 
Chatter 
(R Schwing, S Parsons, 
XJ Nelson - 2012) 

  

 
 
 

that is most often followed by a non-aggressive direct 
contact.   
  

 
 
Variable call most often heard during play behavior. It has 
also been referred to as a ‘squeal.’ 
  

  

 
 
 
 
The chatter call begins with a slight increase in frequency, 
followed by repeated frequency modulations, and ends in a 
smooth decrease in frequency. Most often heard while 
foraging or flight. 
 
 
 

  

https://scholar.google.com/citations?user=gchj_6eqkMYC&hl=en&oi=sra
https://scholar.google.com/citations?user=uNhywSsAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=uNhywSsAAAAJ&hl=en&oi=sra
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Appendix I: Sample Kea Introduction Protocol 
 

Kea (Nestor notabilis) Introduction Protocol 
*** Introductions should be made early in the day to ensure behavioral observations can be carried out. 
(New Zealand Kea Husbandry Manual, 2010). Observing behavior during introductions will help facilitate 
when to move on to the next step. Some birds take longer than others to be introduced. See Appendix H: 
Kea Ethogram for more information. Here the manual offers a sample introduction protocol, but in practice 
introductions can move more quickly and fluidly than this protocol establishes (G.Gajdon, personal 
communication, 2018). The speed and pace of introductions should always be based upon close 
observation of the individual bird’s behaviors. 
 

  
**Environmental Requirements for Introductions 
-Large enough space for the amount of birds being introduced 
-Separate holding space for the birds being introduced 
-Sight Barriers 
-Physical Barriers, but allows birds to hear/see each other  
-Multiple locations for food and water so birds’ meet nutritional requirements 
-Multiple shelter locations 
-Enrichment to provide distraction 
  
*Kea can be introduced at any time, though it has been observed that breeding aged females are more 
receptive to new breeding aged males leading up to breeding season (Cincinnati Obs.). 
  
Introducing Adults/Breeding Pairs 

1. Auditory Contact-allow kea to be in proximity to hear each other. Birds will be ready for visual 
contact when relaxed in the environment and territorial calls are minimal. 

2. Visual Contact-allow kea to see each other through a “howdy” door or housed near each other 
where they can see the other. Birds will be ready for supervised physical contact when relaxed in 
the others presence. Most territorial vocalizations, aggressive facial and body posture, and 
movement should have dissipated.   

3. Supervised Physical Contact-allow kea to be in the same space when they seem to be relaxed. 
Some posturing is normal as they need to work out their hierarchy. If one bird is being pursued for 
several minutes or there is a physical altercation, birds should be separated. There should be 
plenty of sight barriers and escape routes available. When kea are observed perching calmly in 
close proximity, allopreening each other, playing with enrichment together, or eating in proximity 
with minimal displacement; they are ready for a complete introduction. 

4. Complete Introduction-to begin, kea should be left unsupervised for short intervals of time, 
gradually increase the length of interval of unsupervised time. When confident kea are 
comfortable with each other, they can be left overnight unsupervised. 

  
Introducing Hand-reared Juveniles to Established Mixed-Aged/Sexed Flock 

1. Environmental/Auditory Contact-At approximately fledging age (~3 months) kea can begin to be 
introduced to the flock. Trips where kea are held should be brief at first (10-30 minutes) as young 
kea can be overwhelmed by new sights and sounds. Length of time can be extended as the kea 
juveniles become more relaxed in the environment. Juveniles should start in a smaller, more 
contained, area if they are not used to flying in a large space. If there is glass in the enclosure, it 
should be covered to start, as juveniles are not familiar with it, and are awkward flyers when first 
learning flight coordination. Juveniles will be ready for visual contact when they can stay in the 
kea holding for an extended amount of time in a relaxed posture. 
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2. Visual Contact-allow kea to see each other through a “howdy” door or housed near each other 
where they can see the other. Birds will be ready for supervised physical contact when relaxed in 
the others presence. 

3. Supervised Physical Contact-allow hand-reared juvenile kea to be in the same space with other 
kea when they appear to be relaxed. Fluffed posturing is normal as they need to work out their 
hierarchy and communicate to older kea they are juveniles. Begin introducing one adult or sub-
adult to new juveniles, and gradually increase the amount of birds interacting with each other. 
Sessions should be short, and increases in the time juveniles are kept with the rest of the flock 
should be gradual. Although rare, if a newly introduced juvenile is being pursued for several 
minutes or there is a physical altercation, birds should be separated immediately. There should 
be plenty of sight barriers and escape routes available within the enclosure. When kea are 
observed perching calmly in close proximity, adults/sub-adults are regurgitating to the juveniles, 
allopreening each other, playing with enrichment together, or eating in proximity with minimal 
displacement; they are ready for a complete introduction. 

4. Complete Introduction-to begin, kea should be left unsupervised for short intervals of time, 
gradually increase the length of interval of unsupervised time. When confident kea are 
comfortable with each other, they can be left overnight unsupervised.  

  
Introducing Juveniles to Juveniles/Sub-adults 

1. Auditory Contact-Juveniles will be ready for visual contact when they can stay in the kea holding 
for an extended amount of time in a relaxed posture and territorial calls are minimal. 

2. Visual Contact-allow kea to see each other through a “howdy” door or housed near each other 
where they can see the other. Birds will be ready for supervised physical contact when relaxed in 
the others presence. 

3. Supervised Physical Contact-allow juvenile kea to be in the same space when they seem to be 
relaxed. Fluffed posturing is normal as they need to work out their hierarchy. Begin introducing 
one established juvenile or sub-adult to new juveniles, and gradually increase the amount of birds 
interacting with each other. Sessions should be short, and increases in the time juveniles are kept 
with other juveniles or sub-adults should be gradual. If one juvenile is being pursued for several 
minutes or there is a physical altercation, birds should be separated immediately. There should 
be plenty of sight barriers and escape routes available in the enclosure. When kea are observed 
perching calmly in close proximity, older kea regurgitating to younger kea, allopreening each 
other, playing with enrichment together, or eating in proximity with minimal displacement; they are 
ready for a complete introduction. 

4. Complete Introduction-to begin, kea should be left unsupervised for short intervals of time, 
gradually increase the length of interval of unsupervised time. When confident kea are 
comfortable with each other, they can be left overnight unsupervised.  

 
 

Courtesy of Cincinnati Zoo & Botanical Garden 
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Appendix J: Nest Design Summary – Survey Responses 
 

 

Nestbox 
material 

Nestbox size # Chambers 
(size if 
different 
from box) 

Tunnel 
Length 

Entrance 
diameter 

Substrate Nesting 
material 

Wood 64x64x100cm 60x60x96cm 64cm 20cm Sand/clay 
mixture as a 
concave base, 
with hemp 
shavings (dust 
free)  

Variety of 
natural 
material 
(branches, 
logs, leaves) 
offered to the 
female outside 
the nest which 
carried in 
pieces and 
chewed them 
up into 
substrate 

Plywood 
with metal 
lining 

2.5' cubed  
(76cm cubed) 

1 2' 
(60cm) 

7.5" (19cm) Pine Shavings 
& Sphagnum 
moss 

browse, 
woodwool, 
grass, sticks, 
but they don't 
use much 

Plywood ? 1 8-18"  
(20-
45cm) 

6"  
(15.25cm) 

Wood 
Shavings, 
Straw, dried 
grass, mulch 

Dried grass 

Natural 
tree trunk 

340x150cm 1 (60 cm 
diameter) 

None Natural slit 
from ground 
up ~25cm 
wide 

Conifer twing, 
moss, dry 
grass, leaves, 
wood dust 

Provided but 
not used 

Stone 
blocks, 
concrete 
pipe, 
paving slab 

50x50x30cm 1 - 
(32x28cm) 

52cm 23cm None wood wool, 
cardboard, 
rope 

Wood trunk 50cm 
diameter, 60 
cm high 

1 None 12cm wood chips Grass, 
branches, 
wood wool 
(hen collects) 
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Nestbox 
material 

Nestbox size # Chambers 
(size if 

different 
from box) 

Tunnel 
Length 

Entrance 
diameter 

Substrate Nesting 
material 

Wooden 
boards 

100x40x40cm 1 None 14cm ? Dry leaves, 
very small 
branches 
found in 
enclosure 

Wood 100x30x30cm 2 - (30 and 
70cm) 

None ? None Sticks 

Wood 45x45x130cm 3 equal size ? 22cm Woodchips ? 

Wood 50cm cubed 1 50cm 25cm Woodchips feathers, grass 

 
  

Cottonwood   1 - (80x43cm 
diameter) 

None ? Sand, 
shavings 

? 

Stone 150x100cm 1 100cm 20cm soil, sand alpaca wool, 
woodchips, 
grass, 
branches 

Stone box 
with wooden 
door 

70x70x60cm 1 1m 30cm Cortex, 
foliage 

twigs, hay, 
straw, foliage 

Wood 60x40x30cm 1 30cm 12cm barks of 
pines 

lots of natural 
materials 

Wood 40cm cubed 
(considering 
enlarging) 

1 65cm 15cm Wood 
shavings 

Wood 
shavings 

Wood 4'x3'x5' 
(121x91x152c
m) 

2: (3’x3x’5’ 
and 3’x1’x1’) 
(91.5x91.5x1
52.5cm and 
91.5x30.5x30
.5cm) 

3' 
(91cm) 

1' 
(30.5cm) 

clay sand 
(dried) 

bark, wood, 
straw 
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Nestbox 
material 

Nestbox size # Chambers 
(size if 

different 
from box) 

Tunnel 
Length 

Entrance 
diameter 

Substrate Nesting 
material 

Untreated 
plywood 

85x 52x48cm 1 None 23cm dead Carex 
spp, tussock 
grass, dry, 
10cm deep 

Cabbage tree 
leaves, carex 
tussock grass, 
leaf litter 

Wood 
(upright) 

40x40x100cm 1 None 20x20cm Shavings grasses, bark 

Logs with 
concrete 
floor 

See inside 1 (triangular 
~ 65x35cm) 

None 30x20cm, 
covered by 
browse 

dried log 
pieces, 
tussock, 
grass 

grass, 
tussock, 
leaves, rotten 
logs, bark, 
browse 

Wood 45x45x30cm 1 20cm 10x15cm thick wood 
shavings 

browse 

       

  

 See References section for a list of survey respondents. 
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Appendix K:  Resin Dummy Egg Instructions 

  
Molded Resin Dummy Eggs 

By Beau Parks, San Diego Zoo  
  

Molded resin dummy eggs are an accurate, incredibly durable and easily produced alternative to 
natural-shell, plaster-filled dummies.  Detailed basic steps for making molded resin dummy eggs are as 
follows.   
  

Choosing a Container for Making the Mold 

  

The only critical requirements for the container are that it be large enough to hold the egg to be 
duplicated with a minimum of ¼” and maximum of ½” clearance over the entire surface of the egg (above, 
below, and around the periphery).  If the egg fits too tightly in the container, the walls of the mold will be 
too thin and weak while too much space around the egg will waste mold-making compound and make it 
tricky to cut the egg out of the mold.  Because the egg surface is circular in cross-section, round 
containers are useful as molds but not absolutely necessary.    
  

Sections of PVC pipe (schedule 40, not 20) work well as do pill bottles or specimen cups with the 
bottoms cut off (Figure 1).  Plastic beverage cups will also work for larger eggs and small soufflé cups for 
smaller ones.  When using a container with a bottom (i.e. pill bottle, drinking cup, etc.) make the mold in 
the cup and then cut around the bottom with a Dremel tool with a single cut down the side to remove the 
hardened mold.  If using a tube of some sort (i.e. PVC pipe), cut the tube down the side and then set it on 
a flat, non-porous surface so that it sticks up like a smoke stack.  Secure the tube flush with the surface 
using tape or hot glue around the bottom to prevent the mold-making compound from leaking.  For the 
tiniest eggs, 1 oz plastic soufflé cups with sloped edges can be used (Figure 2).  In this case, the mold 
can usually be popped in and out without needing to cut the cup. 
  

 
 
 
 
 

  

Making the Mold: 
  

 Start with a clean egg with a relatively intact shell.  Small holes or cracks can be patched with nail 
polish or glue.  Use a hot glue gun to glue a screw to the fat end of the egg, pointing up.  Do this with the 
egg at room temperature as water will condense on a refrigerated egg which will prevent the glue from 
sticking. 
  

Either pour the molding compound into the container and then push the egg down into the 
compound or suspend the egg in the container by clamping the screw in a clothes pin, then resting the 

Figure 1. Examples of dummy egg 
mold containers. 

 

Figure 2.  A small plastic soufflé cup 
being used to hold a mold for small 
dummy eggs. 
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clothes pin across the top of the container (Figure 3) and slowly pouring the rubber around the egg.  Only 
pour the rubber until it barely covers the egg (Figure 4).  Covering the screw head will make it harder to 
cut the egg out of the mold once hardened and also more difficult to fill the mold when you get to that 
step.  Sometimes eggs tend to float out of the rubber so you may need to weigh it down.  A pair of pliers 
laid on the clothes spin with the handles on either side of the screw serves this purpose well (Figure 5).  
  

 
 

  

 

 

 

 

After the mold has set, use a knife to cut down one side, starting at the hole where the screw 
head is glued to the egg (Figure 6).  Only cut down as far as necessary to remove the egg without 
breaking it if possible  Of course the mold can be rinsed out if the egg breaks but removing it intact is 
simpler.  The hole in the top of the mold needs to be large enough so that resin can be poured into the 
mold smoothly without the stream of resin hitting the edges of the hole.  The hole can be trimmed to be a 
bit larger at this point but keep in mind that a larger hole will leave a larger the nub to be cut/sanded off 
once the resin sets. 
  

 
  

  

 
 
 

 
 
 

Figure 3. Egg hung into 
mold container with proper 
clearance in preparation for 
pouring molding compound. 

 

Figure 4.  Finished mold showing 
the proper coverage of the egg to 
be duplicated. 

 

Figure 5. Pliers used to 
weigh down the egg during 
mold-making to prevent it 
from floating. 

 

Figure 6. Finished mold showing 
where to cut to remove egg after 
the mold has set.  
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Molding the Dummy Egg: 
  

Put the finished mold back in the container that was used to make it, then line up the edge where you 
made the cut so that there will be less of a seam to sand down at the end.  Before pouring the resin, it 
may be necessary to wrap either a rubber band or a ring of masking tape around the mold.  Otherwise, if 
the walls of the mold are too thin, the weight of the resin may be enough to open it up and the resin will 
spill out through the cut in the side. 

  

When mixing resin, follow the directions on the label.  All of the products I have used have been 
two-part mixes mixed 1:1.  The key to mixing resin is to do it quickly but thoroughly.  If you take too long, 
the resin will start to set up before you finish filling the mold.  If mixing is incomplete (Figure 7), the 
surface of the finished dummy will have sticky areas, so to mix the components until there are NO 
SWIRLS (Figure 8)! 

  

 
 

 

 

 

  

Pour the resin slowly and let it overflow the mold (Figures 10 & 11) to reduce bubbles in the resin egg and 
to make the finished dummy egg easier to remove from the mold.  While pouring, tap on the side of the 
mold to help bring bubbles to the top. 
  

 

Figure 7. Two-part resin compound 
not fully mixed. 
 

Figure 8. Two-part resin compound 
when fully mixed has no swirls. 
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When the resin is dry, just peel it out (Figures 12 & 13) and then cut off/sand down the nub and any seam 
down the side (Figure 14). 

   

 
  

 

 

 

 
 
Dyeing the Dummy Egg:   
  

If you want to make a dummy with a base color other than white or off-white, you can use resin dye from 
Alumilite.  The dye is very concentrated, so if only making a few eggs, use only a tiny bit (less than one 
drop) to dye a batch of resin.  Squeeze out less than a drop onto a tongue depressor (Figure 15) and then 
use the tongue depressor to stir the part of the resin that takes the dye (Part A for Alumilite Liquid Casting 
Plastic).  Make sure to mix the dye in completely until there are no swirls of color (Figures 16 & 17), then 
use mix and pour the plastic according to instructions.  If you are crafty, you can also paint your dummy 

Figure 10. Pouring the 
molding resin into the mold 
through the hole in the mold. 
 

Figure 11. Allowing the resin to 
overflow the mold reduces bubbles 
in the finished dummy egg and 
makes it easier to remove from the 
mold. 
 

Figure 12. Removing the resin 
dummy egg from the mold 
through the cut in the side of 
the mold. 
 

Figure 13. Molded resin 
dummy egg ready to be 
finished. 
 

Figure 14. Molded resin 
dummy egg showing where to 
cut and sand off imperfections 
resulting from molding 
process. 
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eggs to mimic the markings of the real egg.  The dye will last for the life of the egg but painted features 
will wear off over time and need to be redone. 
  

 
  

  

 
 
Materials: 
  

http://www.alumilite.com 

http://aeromarineproducts.com 

http://smooth-on.com 

Figure 17. Dye and resin 
compound when fully mixed 
have no swirls. 
 

Figure 16. Dye and resin 
compound not fully 
mixed. 
 

Figure 15. Drops of resin dye on a 
tongue depressor. 
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Appendix L: Sample Kea Hand-rearing Protocol 1 

 
SAN DIEGO ZOO     

AVIAN PROPAGATION CENTER    

HAND-REARING PROTOCOL    

Date: 27 Nov 12     

Common: Kea Parrot     

Species Name: Nestor notabilis    

Adult Body Weight: 1.0 800-1000g     0.1 600-800g   

 DAY   BROODER/TEMP.    FREQ. DIET  INTAKE                                 MISC. 

0 AICU 

88-90F 

In nest cup 

Decrease Brooder 

temp by 1 degree per 

day. 

 WATCH FOR 

SIGNS OF 

OVERHEATING 

and decrease heat as 

needed 

Every 1.5 

hrs (11x) 

6am-

1030pm 

Feed 8% solids 

Kaytee Exact  

Target 40-

70% 

Use syringe w/ gavage tip 

Try starting with 16-18g 

needle 

Check crop frequently and 

feed when empty 

Feed formula @ ~ 103-

105 degrees 

1     Feed 9% Kaytee 

Exact 

    

2     Feed 10% Kaytee 

Exact 

  Do not feed if crop not 

clearing overnight. 

Can decrease % solids 

formula of chick 

consistently not clearing 

food in time 

3 May need to increase 

nest cup size 

depending on activity 

level 

Every 2 hrs 

(9x)  

Feed 11% Kaytee 

Exact 

75-100%   

4     Feed 12% Kaytee 

Exact 

    

5     Feed 13% Kaytee 

Exact 

    

6     Feed 14% Kaytee 

Exact 

  eyes opening 

7     Feed 15% Kaytee 

Exact 

    

8     Feed 16% Kaytee 

Exact 

95-110% Eyes almost open 

9      

Feed 18% Kaytee 

Exact 
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10     Feed 19% Kaytee     

11       90-100%   

12   Every 2 hrs 

(7x) 

Feed 20% Kaytee     

13         May be able to use 14g 

needle 

14     Feed 22% Kaytee     

15 Brooder temp should 

be <80 degrees to 

avoid overheating 

    70-100%   

16   Every 3 hrs 

(6x) 

Feed 23% Kaytee   Feed formula @ 

~100degrees 

expect wt. gains ~6-10% 

17          

18     Feed 24% Kaytee   Try closed band (size 14) 

19           

20 Keep temp 74-78 

degrees 

      pin feathers opening 

21     Feed 25% Kaytee     

22          

23     Feed 26% Kaytee, 

switch to 30g 

formula @ each 

feed. Prevent crop 

stretching and stress 

on chicks (may need 

to increase # 

feeds/day).  

~40-60%   

24         Smaller, more frequent 

feedings seem to work 

well with Kea chicks at 

this age 

25    Watch for 

regurgitation of food 

post feed or even 

during feeding. May 

need to increase to 

8-10 feeds/day and 

dilute formula until 

chick processing 

better 
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26         Can add 0.1-0.5ml Olive 

oil to three feeds a day to 

increase growth. 

27           

28       30-45%   

29           

30          

31           

32         Expect wt. gains of 3-5% a 

day 

33           

34           

35         Chicks allowed time 

outside nest tub to exercise 

36         Expect wt. gains of 2-3% a 

day 

37 Move to Floor 

Brooder 

        

50         Watch for increase in 

chick activity and mobility 

days 50-60 

55   Every 3 hrs 

(5x) 

  25-30% Consider feeding 45-55g 

per feed as set amount 

56         Leave food in during day-

gel, soaked pellets, 

banana, cooked yams, 

papaya, mealworms 

60   Every 4hrs 

(4x) 

  20-25% Eating some on own 

61           

62           

63         Start offering enrichment 

items (whole fruit, papaya, 

heads of lettuce, etc) 

64   Every 5 hrs 

(3x) 

 15-20% Consider feeding 60-70g 

per feed as set amount 

70 Outside w/ heat Every 8 hrs 

(2x) 

Try offering soaked 

pellets by hand prior 

to hand-feeding 

  May start drinking 

75     Start decreasing first 

feed and 

encouraging SF from 

pan 
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80        Chick may not wean until 

well after 200 days of age. 

~90 No heat       Fledge 

~110           

~180   1x Adult diet: 

60% Parrot 

Veggie/Fruit Mix  

30% Scenic Jungle 

Pellet 

10% chopped mixed 

greens 

5 pieces Iams 

“LoCal” dogfood 

5 whole mealworms  

    

 

Zoological Society of San Diego 

Avian Propagation Center 

Dec-04  

DAY KEA DEVELOPMENTAL MILESTONES 

0 Chicks hatch with thick off white down, eyes closed. 

7 Eye slits 

 10 - 12 Eyes half open, pins observed under skin. 

16 Eyes open, chicks closed banded 

20 Dense down, primaries starting to emerge. 

27 - 30 Alar and humeral pins  ~1 inch 

30 - 33 Caudal pins just emerging 

37 - 40 Caudal pins ~ 1 inch 

41- 44 Green feathers emerging on all feather tracts. 

44 - 47 Caudal pins ~ 3 inches, primaries ~3/4 way through 

48 - 51 Some down still showing. 

58 - 61 Some down on head, shoulders & flanks. Red showing on underwing coverts. 

71 - 72 Came out of barrel, put back in due to feathers not all through. 

72 - 75 Very active 

88 Fledged 
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Appendix M:  Sample Kea Hand-rearing Protocol 2 

 
Kea Hand-rearing Protocol 

Provided by Cincinnati Zoo and Botanical Gardens 

 
Incubation Parameters 
Forced air incubator: 99.0° F / 50% humidity / Timer set to turn eggs every 2 hours 
Egg incubation term: 21-28 days 
 
Hatcher 
Eggs transferred at external pip.  97.0°F / 65% humidity  
 
Diet/ Feeding 
1:3 Kaytee Exact Handfeeding Formula©: unflavored electrolyte solution (water after 1 week). 
Chicks are tube fed using a rubber catheter tube.  Crop is filled at each feeding and empties overnight.  
Chicks have a very strong feeding response and head has to be cradled during feeding.   
 
Weaning 
Around 6 weeks chicks are offered the adult diet to start picking up and playing with.  Soft foods or 
preferred items are hand fed before formula feeding.  Chicks responded best to being introduced to an 
older kea that can be a teacher.   
  

  

  

  

DAY BROODER DIET DEVELOPMENTAL 

1 95 1:5  6 feeds, every 3 
hrs 

White down 
 

2  1:4  

3 92 1:3 10-15% wt gain daily 

7 90 5 feeds 7am-5pm Eye slits 

14 85 4 feeds Feather tracks 

21 80  Gray down- susceptible 
to overheating   

28 75 3 feeds No supplemental heat 

40 Room temp 72-74 Begin hand feeding 
solids, offer water bowl 

and food plate  

Low perching.  Climbing 
mesh.  Pin feathers 
opening 
 

75  2 feeds Fully feathered 

90-120  weaning Introduction to adults 
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Appendix N:  Kea Chick Growth Curve Graph 

 
Used with Permission from San Diego Zoo 
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Appendix O: ISIS Physiological Reference Intervals - Kea 

Cincinnati Zoo & Botanical Garden - 2/9/2018 
 

 

Copyright, Species360, 2017. All rights reserved. 
 

Taxonomy : Nestor notabilis / Kea 

Sex Type : All Sex types      Age Grouping : All Ages     Restraint Type : All Restraint types 

HEMOTOLOG

Y 

Expected Result 

Type 
Test Unit

s 

Referenc

e 

Interval 

Mean Median 
Lowest 

Data 

Valu

e 

Highest 

Data 

Value 

Sample 

Size 
Animals 

Sampl

e 

Type 

Global sp RI Red Blood Cell count (automated) 
*10^6 

cells/µL 
1.98 - 3.57 2.63 2.59 1.82 3.59 75 35 

Whol

e 

Blood 

Global sp RI Red Blood Cell count (manual) 
*10^6 

cells/µL 
1.84 - 3.39 2.80 2.83 1.83 3.39 41 14 

Whol

e 

Blood 

Global sp RI Hemoglobin (automated) g/dL 9.6 - 17.9 14.6 14.8 7.8 18.5 127 55 
Whol

e 

Blood 

Global sp RI Hematocrit (automated) % 28.3 - 56.1 42.2 42.0 20.0 62.0 113 53 
Whol

e 

Blood 

Global sp RI Hematocrit (manual) % 33.0 - 48.3 41.9 42.0 32.0 57.0 148 43 
Whol

e 

Blood 

Basic Stats Mean Corpuscular Volume (reported) fL N/A - N/A 171.9 168.0 139.8 218.6 29 17 
Whol

e 

Blood 

Global sp RI Mean Corpuscular Volume 
(calculated) 

fL 97.9 - 218.9 153.0 152.2 81.5 225.1 83 33 
Whol

e 

Blood 

Global sp RI Mean Corpuscular Hemoglobin 
(calculated) 

pg 33.6 - 70.9 54.1 54.1 24.1 73.5 95 40 
Whol

e 

Blood 

Basic Stats 
Mean Corpuscular Hemoglobin 

Concentration 

(reported) 

g/dL N/A - N/A 34.4 35.1 25.0 40.8 30 21 
Whol

e 

Blood 

Global sp RI 
Mean Corpuscular Hemoglobin 

Concentration 

(calculated) 

g/dL 27.7 - 39.4 35.1 35.6 27.0 39.7 92 43 
Whol

e 

Blood 

Global sp RI White Blood Cell count (automated) 
*10^3 

cells/µL 
3.5 - 46.6 17.7 16.0 3.0 48.8 114 48 

Whol

e 

Blood 

Global sp RI White Blood Cell count 
(direct.manual) 

*10^3 

cells/µL 
5.74 - 40.77 18.36 16.70 3.00 48.80 264 78 

Whol

e 

Blood 

Global sp RI White Blood Cell count 
(indirect.manual) 

*10^3 

cells/µL 
7.48 - 39.48 19.35 17.50 5.30 44.30 133 38 

Whol

e 

Blood 

Basic Stats Lymphocyte absolute count (manual) 
*10^3 

cells/µL 
N/A - N/A 3.25 2.69 0.80 8.00 20 14 

Whol

e 

Blood 

Global sp RI Lymphocyte absolute count 
(calculated) 

*10^3 

cells/µL 
0.205 - 7.699 2.605 2.205 0.001 8.416 250 75 

Whol

e 

Blood 

Basic Stats Monocyte absolute count (manual) 
*10^3 

cells/µL 
N/A - N/A 0.426 0.330 0.000 0.900 17 14 

Whol

e 

Blood 
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Global sp RI Monocyte absolute count (calculated) 
*10^3 

cells/µL 
0.097 - 1.469 0.503 0.400 0.030 2.016 160 62 

Whol

e 

Blood 

Basic Stats Heterophil absolute count (manual) 
*10^3 

cells/µL 
N/A - N/A 21.323 18.560 5.200 47.65

0 
22 17 

Whol

e 

Blood 

Global sp RI Heterophil absolute count (calculated) 
*10^3 

cells/µL 
2.154 - 34.296 14.595 13.589 0.010 40.29

6 
240 70 

Whol

e 

Blood 

Global sp RI Eosinophil absolute count (calculated) 
*10^3 

cells/µL 
0.000 - 2.285 0.561 0.305 0.000 2.574 64 40 

Whol

e 

Blood 

Global sp RI Basophil absolute count (calculated) 
*10^3 

cells/µL 
0.065 - 0.751 0.276 0.200 0.000 1.013 104 50 

Whol

e 

Blood 

Global sp RI Lymphocyte percentage (automated) % 1.0 - 38.0 15.3 14.0 0.0 48.0 293 85 
Whol

e 

Blood 

Global sp RI Lymphocyte percentage (manual) % 1.0 - 38.0 15.5 14.0 0.0 48.0 286 84 
Whol

e 

Blood 

Global sp RI Monocyte percentage (automated) % 0.0 - 8.8 2.4 2.0 0.0 12.0 244 81 
Whol

e 

Blood 

Global sp RI Monocyte percentage (manual) % 0.0 - 8.9 2.5 2.0 0.0 13.0 232 75 
Whol

e 

Blood 

Basic Stats Azurophil percentage (manual) % N/A - N/A 0.1 0.0 0.0 1.0 19 13 
Whol

e 

Blood 

Global sp RI Band form Neutrophil percentage 
(manual) 

% 0.0 - 40.4 1.3 0.0 0.0 77.0 58 23 
Whol

e 

Blood 

Global sp RI Heterophil percentage (manual) % 56.0 - 97.0 80.9 82.0 52.0 100.0 279 80 
Whol

e 

Blood 

Global sp RI Eosinophil percentage (automated) % 0.0 - 6.0 1.0 0.0 0.0 8.0 187 69 
Whol

e 

Blood 

Global sp RI Eosinophil percentage (manual) % 0.0 - 6.0 1.0 0.0 0.0 8.0 184 68 
Whol

e 

Blood 

Global sp RI Basophil percentage (automated) % 0.0 - 4.0 0.9 1.0 0.0 4.0 201 73 
Whol

e 

Blood 

Global sp RI Basophil percentage (manual) % 0.0 - 4.0 0.9 1.0 0.0 4.0 197 72 
Whol

e 

Blood 
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CHEMISTRY/FLUID ANALYSIS 

 
Expected 

Result Type 
Test Units 

Reference 

Interval 
Mean Median 

Lowest 

Data 

Valu

e 

Highest 

Data 

Value 

Samp

le 

Size 

Animal
s 

Sample Type 

Global sp RI Sodium (automated) mEq/L 127 - 159 143 144 126 160 50 18 Serum 

Basic Stats Sodium (automated) mEq/L N/A - N/A 146 146 140 150 23 17 Whole Blood 

Global sp RI Sodium (automated) mEq/L 139 - 159 149 149 137 162 92 43 Plasma 

Basic Stats Potassium (automated) mEq/L N/A - N/A 3.3 3.3 1.7 5.4 22 16 Whole Blood 

Global sp RI Potassium (automated) mEq/L 1.7 - 5.2 3.0 2.8 1.5 7.6 89 41 Plasma 

Global sp RI Potassium (automated) mEq/L 1.5 - 6.2 2.8 2.4 1.5 6.3 47 16 Serum 

Basic Stats Sodium:Potassium ratio 
(calculated) 

ratio N/A - N/A 62.0 64.5 7.3 94.7 35 15 Serum 

Global sp RI Sodium:Potassium ratio 
(calculated) 

ratio 15.1 - 91.1 54.0 52.2 8.4 102.7 63 27 Plasma 

Global sp RI Sodium:Potassium ratio 
(calculated) 

ratio 13.7 - 94.7 56.8 59.9 7.3 102.7 98 37 
Serum or 

plasma 

Global sp RI Chloride (automated) mEq/L 91 - 125 113 115 90 126 68 29 Plasma 

Global sp RI Chloride (automated) mEq/L 92 - 125 114 115 90 126 75 31 
Serum or 

plasma 

Global sp RI Calcium (colorimetry.automated) mg/dL 6.1 - 10.3 8.4 8.4 6.0 10.8 86 37 Serum 

Basic Stats Calcium (colorimetry.automated) mg/dL N/A - N/A 8.4 8.2 7.3 9.9 19 16 Whole Blood 

Global sp RI Calcium (colorimetry.automated) mg/dL 6.5 - 11.1 8.5 8.4 6.3 11.8 12
7 

54 Plasma 

Basic Stats Phosphorus 
(colorimetry.automated) 

mg/dL N/A - N/A 2.3 2.4 0.7 4.1 18 15 Whole Blood 

Global sp RI Phosphorus 
(colorimetry.automated) 

mg/dL 0.7 - 7.1 2.6 2.4 0.6 7.9 61 23 Serum 

Global sp RI Phosphorus 
(colorimetry.automated) 

mg/dL 0.8 - 5.9 2.7 2.5 0.3 7.6 10
9 

46 Plasma 

Global sp RI Calcium:Phosphorus ratio 
(calculated) 

ratio 

(US) 
0.4 - 8.9 3.8 3.6 0.4 9.0 49 22 Serum 

Global sp RI Calcium:Phosphorus ratio 
(calculated) 

ratio 

(US) 
1.7 - 12.9 5.4 4.5 1.2 15.4 75 28 Plasma 

Basic Stats Ionized Calcium (automated) mg/dL N/A - N/A 3.07 3.74 0.96 4.84 16 14 
Serum or 

plasma 

Basic Stats Ionized Calcium (automated) mg/dL N/A - N/A 3.21 3.80 0.96 4.84 15 13 Plasma 

Global sp RI Glucose (automated) mg/dL 150 - 353 270 277 145 364 72 33 Serum 

Global sp RI Glucose (automated) mg/dL 196 - 349 273 270 161 426 11
8 

48 Plasma 

Basic Stats Glucose (automated) mg/dL N/A - N/A 294 288 227 378 22 17 Whole Blood 

Global sp RI Urea Nitrogen (automated) mg/dL 1.0 - 7.7 3.0 2.1 1.0 7.8 42 17 
Serum or 

plasma 

Basic Stats Urea Nitrogen (automated) mg/dL N/A - N/A 2.7 2.0 1.0 5.0 31 15 Plasma 

Basic Stats Creatinine (automated) mg/dL N/A - N/A 0.2 0.1 0.0 0.6 20 14 
Serum or 

plasma 

Global sp RI Uric Acid (automated) mg/dL 0.3 - 5675.9 1132.6 4.9 0.3 6254
.0 

80 36 Serum 

Basic Stats Uric Acid (automated) mg/dL N/A - N/A 1338.1 2.8 0.4 5797
.0 

17 15 Whole Blood 

Global sp RI Uric Acid (automated) mg/dL 0.8 - 13.4 4.2 3.3 0.6 14.5 13
6 

50 Plasma 

Basic Stats Alanine Aminotransferase 
(automated) 

U/L N/A - N/A 8 6 0 32 38 26 
Serum or 

plasma 

Basic Stats Alanine Aminotransferase 
(automated) 

U/L N/A - N/A 5 6 0 14 22 15 Plasma 

Global sp RI Aspartate Aminotransferase 
(automated) 

U/L 76 - 233 130 124 44 252 14
0 

58 Plasma 

Global sp RI Aspartate Aminotransferase 
(automated) 

U/L 64 - 275 132 130 48 299 86 40 Serum 
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Basic Stats Aspartate Aminotransferase 
(automated) 

U/L N/A - N/A 142 139 101 198 19 16 Whole Blood 

Global sp RI Lactate Dehydrogenase 
(automated) 

U/L 40 - 1050 317 213 39 1053 45 26 
Serum or 

plasma 

Basic Stats Lactate Dehydrogenase 
(automated) 

U/L N/A - N/A 237 180 39 793 29 19 Plasma 

Basic Stats Lactate Dehydrogenase 
(automated) 

U/L N/A - N/A 616 308 81 2250 18 14 Serum 

Basic Stats Alkaline Phosphatase 
(automated) 

U/L N/A - N/A 65 59 5 167 39 24 
Serum or 

plasma 

Basic Stats Alkaline Phosphatase 
(automated) 

U/L N/A - N/A 67 59 17 167 29 17 Plasma 

Basic Stats 
Gamma 

Glutamyltransferas

e (automated) 

U/L N/A - N/A 9 7 0 27 16 14 Serum 

Global sp RI 
Gamma 

Glutamyltransferas

e (automated) 

U/L 0 - 21 7 6 0 22 48 23 Plasma 

Global sp RI 
Gamma 

Glutamyltransferas

e (automated) 

U/L 0 - 25 7 6 0 27 64 30 
Serum or 

plasma 

Global sp RI Amylase (automated) U/L 218 - 939 544 517 211 982 64 23 
Serum or 

plasma 

Global sp RI Amylase (automated) U/L 214 - 961 560 579 211 982 51 21 Plasma 

Global sp RI Creatine Kinase (automated) U/L 149 - 1517 528 453 87 1883 80 36 Serum 

Basic Stats Creatine Kinase (automated) U/L N/A - N/A 465 418 224 984 17 15 Whole Blood 

Global sp RI Creatine Kinase (automated) U/L 170 - 1439 511 404 162 1716 13
1 

56 Plasma 

Basic Stats Total Bilirubin (automated) mg/dL N/A - N/A 0.4 0.3 0.1 1.5 27 18 
Serum or 

plasma 

Basic Stats Total Bilirubin (automated) mg/dL N/A - N/A 0.3 0.3 0.1 0.8 23 15 Plasma 

Basic Stats Total Bile Acids (random) µmol/L N/A - N/A 52 35 9 134 33 15 Serum 

Global sp RI Total Bile Acids (random) µmol/L 2 - 63 21 15 2 65 53 21 Plasma 

Global sp RI Total Bile Acids (random) µmol/L 3 - 99 31 26 2 124 85 32 
Serum or 

plasma 

Global sp RI Total Protein 
(colorimetry.automated) 

g/dL 2.2 - 5.1 3.3 3.1 1.9 5.6 93 40 Serum 

Global sp RI Total Protein 
(colorimetry.automated) 

g/dL 2.0 - 4.6 3.1 3.0 1.8 5.3 14
8 

55 Plasma 
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CHEMISTRY/FLUID ANALYSIS CONTINUED 

 
 
 

  

Global sp RI Total Protein 
(refractometer.manual) 

g/dL 2.0 - 5.1 3.7 3.6 2.0 5.2 62 19 
Serum or 

plasma 

Global sp RI Total Protein 
(refractometer.manual) 

g/dL 2.0 - 5.2 3.7 3.6 2.0 5.2 52 15 Plasma 

Global sp RI 
Albumin (unspecified 

methodology.automated) 
g/dL 0.4 - 2.7 1.5 1.4 0.2 3.1 86 33 Serum 

Global sp RI 
Albumin (unspecified 

methodology.automated) 
g/dL 0.4 - 2.8 1.3 1.1 0.1 3.0 10

5 
46 Plasma 

Global sp RI Globulin (reported) g/dL 0.4 - 3.0 1.6 1.6 0.4 3.7 68 30 Serum 

Global sp RI Globulin (reported) g/dL 0.1 - 3.3 1.8 1.9 0.1 3.5 92 41 Plasma 

Basic Stats Albumin:Globulin ratio (reported) ratio N/A - N/A 0.9 0.6 0.1 2.9 38 24 Plasma 

Global sp RI Albumin:Globulin ratio (reported) ratio 0.0 - 2.8 0.9 0.6 0.0 2.9 46 27 
Serum or 

plasma 

Basic Stats Pre-Albumin (electrophoresis) g/dL N/A - N/A 0.85 0.82 0.24 1.47 20 9 Plasma 

Basic Stats Pre-Albumin (electrophoresis) g/dL N/A - N/A 0.87 0.85 0.24 1.47 22 10 
Serum or 

plasma 

Global sp RI Albumin (electrophoresis) g/dL 0.61 - 2.77 1.26 1.10 0.10 2.80 13
1 

52 Plasma 

Global sp RI Albumin (electrophoresis) g/dL 0.61 - 2.75 1.37 1.10 0.10 3.10 22
0 

68 
Serum or 

plasma 

Basic Stats Alpha-1 Globulin 
(electrophoresis) 

g/dL N/A - N/A 0.09 0.10 0.00 0.16 24 12 Plasma 

Basic Stats Alpha-1 Globulin 
(electrophoresis) 

g/dL N/A - N/A 0.09 0.10 0.00 0.16 30 14 
Serum or 

plasma 

Basic Stats Alpha-2 Globulin 
(electrophoresis) 

g/dL N/A - N/A 0.22 0.15 0.02 0.90 31 15 
Serum or 

plasma 

Basic Stats Alpha-2 Globulin 
(electrophoresis) 

g/dL N/A - N/A 0.25 0.20 0.08 0.90 25 13 Plasma 

Basic Stats 
Combined Beta Globulin 

(electrophoresis) 
g/dL N/A - N/A 0.58 0.52 0.10 1.41 32 16 

Serum or 

plasma 

Basic Stats 
Combined Beta Globulin 

(electrophoresis) 
g/dL N/A - N/A 0.57 0.45 0.10 1.41 26 14 Plasma 

Basic Stats Gamma Globulin 
(electrophoresis) 

g/dL N/A - N/A 0.45 0.40 0.16 1.00 27 16 Plasma 

Basic Stats Gamma Globulin 
(electrophoresis) 

g/dL N/A - N/A 0.52 0.46 0.16 1.25 34 18 
Serum or 

plasma 

Global sp RI Cholesterol (automated) mg/dL 141 - 348 213 209 141 359 96 37 Plasma 

Global sp RI Cholesterol (automated) mg/dL 142 - 348 214 209 141 359 10
8 

38 
Serum or 

plasma 

Global sp RI Triglyceride (automated) mg/dL 63 - 311 133 120 62 314 43 13 
Serum or 

plasma 

Basic Stats Triglyceride (automated) mg/dL N/A - N/A 129 120 62 314 32 13 Plasma 
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Appendix P:  Kea Necropsy Tissue Submission Protocol 
 
Kea Tissue Request  
AZA Kea SSP 

The entire North American population of kea, with the exception of one bird, has been screened ante 
mortem via RT-PCR for ABV, with a large portion of individuals testing positive. 

For the second phase of the project, the kea SSP proposes to analyze post mortem tissue samples from 
the population to see if ABV is associated with clinical disease, lesions associated with bornavirus 
infection, and death. The kea SSP is requesting frozen or formalin fixed tissues from any kea that died 
with or without clinical signs of ABV. The tissues will be submitted for real time RT-PCR to determine if 
virus is present within the tissues. If virus is present sequencing will be attempted to determine which 
strain(s) are present. In-situ hybridization may also be performed to determine if virus is present within 
lesions only or if it is also present in normal tissue. Examining tissues by PCR and in-situ hybridization to 
detect presence of ABV may help to determine if birds with clinical signs consistent with PDD are more 
likely to be infected with ABV and if the virus is associated with any histologic lesions. Determining if ABV 
is associated with histologic lesions and clinical signs will be beneficial in identifying if ABV is pathogenic 
in kea. 

Objective: 

The Objective of this study is to determine if ABV is present in birds with and without clinical signs of PDD 
and if the tissue distribution of the virus between the 2 groups is different. The results will be correlated 
with clinical signs and histologic lesions to try and determine if ABV is a cause of death in the kea 
population. 

Cost:  
All costs associated with the testing will be covered by grant funds at the San Diego Zoo (Rideout). 
  

Tissues requested:  

Brain (cerebrum, cerebellum) 

Spinal cord Eye Proventriculus Crop 

Heart 

Kidney Adrenal gland 

*Frozen tissues are preferred and are the best sample for PCR analysis, however, formalin fixed and 
paraffin embedded tissues will also be accepted and can still be useful for PCR and IHC. 
  

Samples should be sent to:  

Molecular Diagnostics Laboratory 

15600 San Pasqual Valley Road 

Escondido, CA 92027 USA 

Questions can be addressed to:  

Bruce Rideout, DVM, PhD  

Email: BrideoutCDSandiegozoo.org  

Office Phone: 619-231-1515, ext. 4535  

Cell Phone: 619-200-4246  
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Appendix Q: Safe Browse List for Kea 
 

Denver Zoo Safe Browse List for Kea 
This list is not considered exhaustive - ask Horticulture Staff for more information 

**Browse is only considered safe if it is known to be untreated by chemicals or pesticides** 

Scientific name Common Name Family name Comments 

Acacia auriculiformis Earleaf Acacia Fabaceae   

Acacia dealbata  Silver Wattle Fabaceae   

Acacia elata Cedar Wattle Fabaceae   

Acacia farnesiana  Sweet Acacia Fabaceae   

Acacia longifolia Sydney Golden Wattle Fabaceae   

Acacia redolens  Acacia Fabaceae   

Acacia saligna Blue Leaf Wattle  Fabaceae   

Albizia julibrissin   Silk Tree, Mimosa Fabaceae   

Alnus species  Alder Betulaceae   

Arbutus unedo Strawberry Tree  Ericaceae   

Bambusa species  Bamboos  Poaceae   

Bauhinia species  Orchid tree Fabaceae   

Betula nigra  River Birch  Betulaceae   

Betula papyrifera Paper Birch Betulaceae   

Bouteloua dactyloides  Buffalo Grass Poaceae Native grass species 

Bouteloua species  Grama Poaceae Native grass species 

Buddleia species  Butterfly Bush Scrophulariaceae   

Calendula species  Marigolds  Asteraceae   

Camellia japonica  Camellia Theaceae   

Cannas generalis  Canna  Cannaceae Leaves, flowers 

Caragana arborescens  Siberian Pea Shrub/ Tree  Fabaceae   

Carissa macrocarpa Natal Plum Apocyanaceae   

Carpinus caroliniana  American Hornbean  Betulaceae   

Castanea species Chestnut Fagaceae   

Catalpa speciosa  Western Catalpa  Bignoniaceae   

Celtis occidentalis Common Hackberry  Cannabaceae Favored browse 

Ceratonia siliqua  Carob Fabaceae   

Cercidiphyllum japonicum Katsura Tree Cercidiphyllaceae   

Chaenomeles speciosa  Flowering Quince Rosaceae   

Chasmanthium latifolium  Northern Sea Oats  Poaceae   

Cheiranthus species  Wallflower  Brassicaceae   
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Chimonobambusa species Bamboos  Poaceae   

Chrysalidocarpus 
luctescens 

Areca Palm, Butterfly Palm Arecaceae leaves 

Cinnamomum species  Camphor Tree Lauraceae   

Cladrastis lutea  Yellow Wood  Fabaceae   

Clerodendrum species  Glory Bower  Verbenaceae   

Clethra alnifolia  Sweet Pepper Bush  Clethraceae   

Coprosma repens Mirror Bush Rubiaceae   

Coriandrum sativum  Coriander Apiaceae   

Cornus species  Dogwood  Cornaceae leaves, stems, bark, flowers  

Corylus species  Hazelnut/Filbert Tree  Betulaceae do not browse with nuts on 

Cotoneaster species  Cotoneaster  Rosaceae Seeds have cyanogenic 
glycosides - leaves, stems, bark 
OK 

Crataegus species  Hawthorn Rosaceae Thorns may be hazardous 

Cucurbita species  Pumpkin, Goards, Squash  Cucurbitaceae   

Cymbopogon citratus Lemon Grass Poaceae   

Cynara scolymus  Globe Artichoke Asteraceae   

Cyperus alternifolius  Umbrella Sedge/Grass 
/Palm 

Cyperaceae   

Dalea species  Clover Fabaceae   

Dichorisandra thyrsiflora Blue ginger Commelinaceae   

Dulichium arundinaceum  Dwarf Bamboo Sedge Poaceae   

Egeria canadensis  Anacharis, Waterweed, 
Elodea 

Hydrocharitaceae   

Elaeagnus umbrellata  Autumn Olive Eleagnaceae do not feed fruit 

Elettaria cardamomum Cardamom Zingiberaceae   

Elymus glaucus Blue Lyme Grass, Wild Rye Poaceae   

Epilobium canum California Fuchsia Onagraceae   

Epimedium species  Epimedium  Berberidaceae   

Erianthus ravennae  Plume Grass Poaceae   

Erythrina caffra  Coral Tree Fabaceae   

Escallonia rosea  Escallonia Escalloniaceae   

Eucomis bicolor Pineapple Lily  Asparagaceae   

Eupatorium species   Throughwort Asteraceae   

Fagus grandifolia  American Beech  Fagaceae   

Fagus sylvatica  European Beech Fagaceae   

Fatshedra lizei  Fatshedra  Araliaceae   
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Fatsia japonica Aralia, J Fatsia Araliaceae   

Ficus carica  Common Fig Moraceae   

Ficus lutea  Zulu Fig Moraceae   

Filipendula species  Meadowsweet  Rosaceae   

Firmiana species  Parasol Tree Malvaceae   

Fragaria species  Strawberry Rosaceae   

Fraxinus americana  White Ash Oleaceae   

Fraxinus excelsior Golden Ash Oleaceae   

Fraxinus oxycarpa  Desert Ash Oleaceae   

Fraxinus pennsylvanica  Green Ash, Pennsylvania 
Ash 

Oleaceae   

Fraxinus velutina  Arizona Ash Oleaceae   

Gaillardia species  Blanket Flower  Asteraceae   

Galium odoratum   Sweet Woodruff Rubiaceae   

Gardenia radicans Gardenia Rubiaceae   

Gaultheria procumbens  Wintergreen Ericaceae   

Gaultheria shallon  Salal  Ericaceae   

Gaultheria species  Pernettya  Ericaceae   

Gerbera jamesonii  Transvaal Daisy Asteraceae   

Gilia species  Gilia Polemoniaceae   

Gleditsia triacanthos  Honey Locust Fabaceae seed pods, favored browse 

Goodia lotifolia  Golden Tip Fabaceae   

Grewia occidentalis Lavender Star Flower Malvaceae   

Gunnera chilensis   Gunnera, Dinosaur Food Gunneraceae   

Hakonechloa macra Japanese Forest Grass Poaceae   

Hamamelis mollis  Chinese Witch Hazel Hamamelidaceae   

Hamamelis virginiana  Witch Hazel Hamamelidaceae   

Hebe species   Hebe, Sow’s Ear Plantaginaceae   

Helianthus annus   Common Sunflower Asteraceae feed entire plant 

Helictotrichon 
sempervirens 

Blue oat grass Poaceae   

Heptacodium miconioides Seven Sons Caprifoliaceae   

Heucheralla species  Heucheralla Saxifragaceae   

Hibiscus moscheutos  Rose-Mallow Malvaceae Some studies suggest anti-
inflamatory properties  

Hibiscus rosa-sinensis   Rose-of-China, Tropical 
Hibiscus 

Malvaceae Some reports of toxicity to 
felids, canids, equids 

Hibiscus syriacus Rose of Sharon  Malvaceae leaves and flowers 
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Hibiscus tiliaceus  Cottonwood, Mahoe  Malvaceae   

Hordeum vulgare Barley Poaceae   

Howeia forsteriana  Kentia Palm Arecaceae   

Hyphaene species  Gingerbread Palm Arecaceae   

Iberis species Candytuft  Brassicaceae   

Imperata cylinrica rubra  Japanese Bloodgrass Poaceae   

Jasminum angulare  Jasmine aviaries Oleaceae   

Jasminum mesnyi   Primrose Jasmine Oleaceae   

Jasminum nudiflorum  Winter Jasmine  Oleaceae   

Jasminum polyanthum   Jasmine Oleaceae   

Kalopanax pictus  Castor Aralia, Nakai  Araliaceae   

Kerria japonica  Kerria, Japanese Rose Rosaceae   

Kolkwitzia amabilis  Pink Cloud Beauty Bush Caprifoliaceae   

Lactuca sativa Romaine Lettuce Asteraceae leaves;high nitrate 
concentration in other species 
(prickly lettuce) 

Lavandula species Lavender  Lamiaceae leaves, flowers…also olfactory 
enrichment 

Lemna minor  Lesser Duck Weed Araceae   

Lespedeza species Lespedeza Fabaceae   

Liatria species  Blazing Star Asteraceae   

Lindera species  Spicebush  Lauraceae   

Linosoadix monostachya  Walking Stick Palm Arecaceae   

Liquidambar species  Sweet Gum  Hamamelidaceae favored browse 

Liriodendron tulipifera  Tulip Tree, Poplar Tree  Magnoliaceae whole branches, fruit, flowers 

Liriope muscari  Lily Turf Asparagaceae   

Livistona species   Fan Palm Arecaceae fruit 

Lobularia species  Sweet Alyssum Brassicaceae   

Lolium species  Ryegrass Poaceae   

Lonicera species  Honeysuckle Caprifoliaceae leaves, stems, bark, 
flowers…caution, berries can be 
toxic 

Lychnis species Lychnis Caryophyllaceae   

Magnolia grandiflora  Grand Magnolia, Bull Bay Magnoliaceae all 

Malus species  Crabapple, Apple   Rosaceae leaves and fruit...seeds contain 
cyanide, favored browse 
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Mangifera indica  Mango Anacardiaceae   

Medicago sativa  Alfalfa  Fabaceae clovers may cause 
photosentization 

Melateuca aemillaris  Giant Honey Myrtle Myrtaceae   

Melissa officinalis  Lemon Balm Lamiaceae   

Mentha species Mint  Lamiaceae   

Meryta sinclairii  Puka  Araliaceae all 

Miscanthus species  Maiden Grass, Eulalia 
Grass  

Poaceae leaves, stems 

Morus species  Mulberry  Moraceae favored browse…watch bark 
ingestion for blockage 

Myrica species  Bayberry, Wax Myrtle Myricaceae   

Nardina domestica Heavenly Bamboo Berberidaceae   

Nasturtium species Nasturtium, watercress  Brassicaceae   

Nephelium longana Longan Sapindaceae fruit 

Ocimum basilicum  Basil  Lamiaceae   

Olea europea  European Olive Oleaceae   

Pachysandra species  Bamboo, Japanese Spurge Buxaceae   

Parrotia species  Persian Ironwood Hamamelidaceae   

Paulownia tomentosa  Princess Tree, Empress 
Tree  

Paulowniaceae   

Peltandra virginica  Arrow Arum Araceae   

Pennisetum alopecuroides Fountain Grass Poaceae   

Petroselinum crispum  Parsley Apiaceae   

Phaseolus limensis Lima Beans Fabaceae   

Phaseolus vulgaris  Green Beans Fabaceae   

Pheleum pratense  Timothy Hay  Poaceae   

Phellodendron amurense  Cork Tree  Rutaceae   

Photinia fraseri  Red Tip Photinia Rosaceae leaves 

Phygelius species  Cape Fuchsia  Scrophulariaceae   

Pinus species  Pine Trees  Pinaceae   

Pistacia chinensis   Chinese Pistache Anacardiaceae   

Pistia stratiotes  Water Lettuce Araceae   

Pittosporum species  Karo, Lemmonwood, 
Kohuhu  

Pittosporaceae   

Platanus x acerifolia  London planetree Platanaceae   

Platycerium bifurcatum Staghorn fern Polypodiaceae   

Plectranthus 
madagascariensis 

Mintleaf Lamiaceae   
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Plectranthus oertendahlii  Swedish Ivy Lamiaceae   

Poa pratensis  Kentucky Bluegrass  Poaceae   

Populus species  Poplar, Cottonwood, 
Aspen  

Salicaceae   

Pseudosasa species  Bamboo  Poaceae   

Psidium cattleyanum  Strawberry Guava Myrtaceae   

Psidium guajava  Yellow Guava, Tropical 
Guava 

Myrtaceae   

Pyrus species  Pear  Rosaceae fruit 

Raphanus sativus  Radish Brassicaceae   

Rhapis humilis  Rhapis Reed  Arecaceae   

Rosa rugosa  Rugosa Rose Rosaceae fruits 

Rosa species  Rose Rosaceae many species have thorns, 
flowers and hips 

Rosmarinus officinalis  Rosemary Lamiaceae   

Saccharum officinarum  Sugar Cane  Poaceae beware of ingestion: long 
fibrous strands 

Sagina species  Pearlwort Caryophyllaceae   

Salix discolor  Pussy Willow Salicaceae   

Salix species  Willow Salicaceae leaves, stems, bark, favored 
browse 

Sanguisorba species  Salad Burnet  Rosaceae   

Scaevola species Beach Naupaka  Goodeniaceae   

Sedum species  Sedums Crassulaceae   

Sempervivum species  Hens and Chicks, 
Houseleek 

Crassulaceae   

Sesamun indicum  Sesame  Pedaliaceae   

Shepherdia argentea  Buffalo Berry  Eleagnaceae leaves, fruit 

Shibataea species  Bamboo Poaceae   

Smilax species Greenbrier, Catbrier Smilacaceae   

Sorghastrum nutans  Indian Grass Poaceae   

Sparaganium species  Bur Reed Typhaceae   

Stachys species  Hedge Nettle Lamiaceae   

Stellaria media  Chickweed Caryophyllaceae   

Strelitzia species Bird of paradise Strelitziaceae   

Styrax species  Snowbell Styracaceae   

Syringa species Lilac Oleaceae   

Syzgium jambos  Rose Apple Myrtaceae   
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Tamarix africana  Tamarisk Tamaricaceae   

Thamnocalamus species  Bamboo Poaceae   

Thymus species  Thyme  Lamiaceae   

Tilia americana American Basswood, 
Linden 

Tiliaceae   

Tilia cordata Little Leaf Linden  Tiliaceae Favored browse 

Tilia species  Linden, Basswood, Lime 
Tree 

Tiliaceae Favored browse 

Tripsacum species  Gamma Grass Poaceae   

Ulmus species  Elm  Ulmaceae leaves, bark…favored browse 

Vaccinium arboreum  Sparkleberry  Ericaceae berries 

Vaccinium corymbosum  Blueberry Ericaceae   

Vaccinium ovatum  Evergreen Huckleberry Ericaceae   

Vigna radiata  Mung Bean Fabaceae   

Vigna unguiculata Yard Long Bean Fabaceae   

Viola tricolor  Pansy  Violaceae leaves, flowers 

Vitis species Grapes  Vitaceae leaves, fruit…favored browse 

Xanthoceras sorbifolium  Yellowthorn  Sapindaceae   

Zingiber species  Ginger Zingiberaceae   

    

Adapted from Denver Zoo Approved Browse list compiled by: Jonathan Dees, Gary Davis, Corri White 

    

References: AAZK Browse Plant List compiled by Lee Houts, Folsom City Zoo Sanctuary, AAZK Enrichment 
Committee, San Diego Zoo  

Denver Zoo's Full Browse list was reviewed by: Terry Goureau, Omaha’s Henry Doorly Zoo and 
Association of Zoological Horticulture (AZH) 
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Appendix R: Sample Enrichment Supply Request Form 

 
Adapted from Cincinnati Zoo and Botanical Gardens  

Keeper Name:   

Animal Area:   

Animal to be used for:  

Date:   

 

Proposed Enrichment Item:  

Description of Proposed Enrichment Item (please include a list of materials, size, dimensions etc.) Include an 
illustration (attached) or website information if possible: 

 

Resource where the idea came from:  

Estimated Cost:  

 

Where will the item be offered: 
(Check one or both)  

  ON EXHIBIT    OFF EXHIBIT 

Purpose and desired goal of item:  

Describe any safety considerations:  

 
Approvals needed (numbered by routing order):  

Head Keeper / Team Leader: 
  

Approved  Approved with revision  Denied  

Revisions:  
If Denied, reason why:  

 
Signature: 

Date: 

_____________________________________________________________
_____________________________________________________________ 
 
_____________________________________________________________
_____________________________________________________________ 

Curator:  
 

Approved  Approved with revision  Denied  

Revisions: 
If Denied, reason why:  

 
Signature: 

Date: 

_____________________________________________________________
_____________________________________________________________ 
_____________________________________________________________
____________________________________________________________ 

Veterinarian:  
 

Approved  Approved with revision  Denied  

Revisions: 
If Denied, reason why:  

_____________________________________________________________
_____________________________________________________________ 
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Signature:  

Date: 

 
_____________________________________________________________ 
_____________________________________________________________ 

 
** If the item is denied at any stage of the process (Team Leader -> Curator -> Vet) – the form is returned to 
the keeper to make any appropriate revisions and the process starts over again.  
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 Appendix S: Sample Enrichment Items & Calendar for Kea 
 
Adapted from Cincinnati Zoo and Botanical Gardens 

Sensory (T) 
*Scent, Sound, Tactile* 

Occupational (O) 
*Puzzles, Toys* 

● Bells 
● Pool with Ice or Water 
● Ice bottles 
● Container with something inside that makes 

noise. (Shakers) 
● Bubble Machine 
● Bamboo Wind chimes 
● Scent tube 

  Foraging 
▪ Boxes 
▪ Bags 
▪ Cardboard rolls 
▪ Containers 
▪ Pool/Bowl with cardboard pieces 
▪ PVC feeders 
▪ Plastic Puzzle feeders (multiple kinds) 
▪ Plastic Bottles  
▪ Tilt puzzle 
▪ Browse 
▪ Stuffed and Rolled Sea Grass Mat  

● Chewing 
▪ Browse 
▪ Wood Pieces 
▪ Yucca Pieces 
▪ Cardboard 
▪ Egg Carton 
▪ Sisal Rope 

● Exercise 
▪ Hanging whiffle balls 
▪ “Boomer” Toys 
▪ Sisal balls 
▪ Bamboo Wind chimes 
▪ Hanging boxes/cardboard drink 

holders/containers 
● Preening and Foot Toys 

▪ Skewer, Chain, Sisal, etc. Kabob 
▪ Plastic toys 

  

Environmental (E) Social (S) 

● Enclosure Change 
● Browse 

  Group Change 
  Training Session 
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Enrichment Ideas/Resources: 
● Auckland Zoo’s Kea Enrichment manual (may be downloaded from www.keaconservation.co.nz) 
● Disney’s Animal Enrichment – www.animalenrichment.org 
● Disney’s S.P.I.D.E.R Framework - http://www.animalenrichment.org/spider 
● The Shape of Enrichment – www.enrichment.org  
● Parrot Enrichment - Behavior Works Enrichment Book 
● International Association of Avian Trainers and Educators - http://iaate.org/avian-

enrichment/resource-center/avian-enrichment/ 
● Wildlife Toybox - https://wildlifetoybox.com/ 
● My Safe Bird Store - http://www.mysafebirdstore.com/ 

  
  

Other Ideas or resources:  
  

  

  

Example Enrichment Rotation 

1-O 

  

Foraging 

2-T 

  

Sensory 

3-O 

  

Exercise/Preening 

4-O 

  

Foraging 

5-T 

  

Sensory 

6-O 

  

Chewing 

7-O 

  

Exercise/Preening 

   

 
 

  

http://www.keaconservation.co.nz/
http://www.animalenrichment.org/
http://www.animalenrichment.org/spider
http://www.enrichment.org/
http://www.parrotenrichment.com/
http://iaate.org/avian-enrichment/resource-center/avian-enrichment/
http://iaate.org/avian-enrichment/resource-center/avian-enrichment/
https://wildlifetoybox.com/
http://www.mysafebirdstore.com/
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Appendix T: Sample Kea Enrichment Guideline Form 
 
Adapted from Tracy Aviary 
 

Species Kea 

Scientific Name Nestor notabilis  

Local ID  Sex Ratio  

Current Enclosure  Most recent previous 

enclosure 

 

 

Individual History 
Rearing Type (Parent/hand-reared) All hand reared 

Medical Problems 
(Ex. arthritis, obesity, diabetes) 

ISIS #/animal name: Has mild arthritis from a previous injury 

Behavioral Problems 
(Ex. stereotypic behaviors, self-mutilation, 

imprinting) 

ISIS #/animal name:  Likes to climb on people and stick their beaks 

through the enclosure caging 

ISIS #/animal name:  Clings to meshing 

ISIS #/animal name:  Occasionally will climb on familiar keepers, 

sometimes bites unfamiliar keepers 

 

Any special considerations? 
(Ex. physical limitations) 

Can break down and take apart soft or loose materials 

ISIS #/animal name:  has a history of getting tangled in rope or 

string so it should not be offered 
 

Species History & Husbandry 
Feeding 
Where and how is food provided? (ex. 

pan-fed vs scatter-fed) 

Does the animal have control over the 

acquisition of its food? 

Food is scatter fed in various enrichment devices. Birds have control 

over the acquisition of their food to an extent.  

Feeding Methods 
How does this species acquire food in the 

wild? Are there specialized foraging 

behaviors observed in this species? What 

percentage of their day is spent foraging? 

Opportunistic omnivores  

Dig up plant roots and insects 

May use olfactory senses to detect food under snow 

In the winter they can spend up to 70% of their time foraging. 

Social Structure 
Compare the in situ social structure of this 

species to the way it is currently housed. 

Describe the primary social behaviors of 

this species (ex. territoriality, courtship) 

Kea generally forage alone or in flocks. Juveniles can often be 

found in groups but adults tend to be solitary or in breeding pairs. 

We currently house: List here the makeup of flock.  Main social 

behaviors include various displays, posturing and vocalizations. 

These can range from territoriality to courtship behaviors. Generally 

posturing and vocalizations take the place of altercations.  

Activity Pattern 
When is this species most active? Does 

this change seasonally? 

1-2 hours after dawn, 1-2 hours before dusk are prime foraging 

times 

More active in winter months due to less available food. 

General Behaviors 
What predator-avoidance behaviors does 

this species exhibit? Any threat displays? 

Is this species migratory? 

 

Fly into trees to avoid predators 

Raise feathers and bite towards threat 

May move to lower elevation in the winter months 
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Enclosure Information 
Description of Enclosure 
Size, indoor/outdoor, exhibit elements (ex. 

live plants, substrate, pools, mixed-

species, walk-through) 

Example: Large outdoor (with indoor access), live plants, mulch, 

turf, large pool with a shallow end, glass window as one wall. 

Environmental Conditions 
Describe how the animal is exposed to 

weather or seasonal environmental 

changes. To what degree is the animal 

exposed to changing stimuli from its 

environment or guests on a daily basis?  

Outdoor enclosure allows birds to experience the weather 

Naturally occurring and seasons changing. Birds are exposed to 

changing stimuli everyday due to weather changes and guests 

coming and going. 

Novelty 
Describe elements of novelty in the 

animal’s physical environment. Describe 

how the animal can make choices about 

where and how it spends its time. 

Kea experience novel stimuli from the weather and guests 

approaching the exhibit. They are able to perch at multiples levels, 

inside or outside, and on the ground. There are also multiple 

enrichment furniture items the kea are able to move around. 

(varying sizes of balls, tunnel, swing, large branches that are not 

attached to anything). 

 

Exhibit Usage/Interaction 
Describe how the animal uses the 

components of its exhibit. How does the 

animal interact with exhibit elements? 

Does the exhibit allow the animal to 

perform natural behaviors?  

Kea utilize a large portion of their exhibit including the furniture. 

Kea make flights, hop on the ground, climb, bathe and perch. The 

exhibit allows the birds to perform many natural behaviors.  

 

Environmental Goals 
Based on all the information listed above (Individual History, Species History & Husbandry, and 

Enclosure Information), what environmental components should be offered in the enclosure to more 

closely replicate the animal’s natural environment? 

Goals listed should be specific and achievable with measurable outcomes. 

Goal How will this goal be achieved? Discuss methods Frequency 
Areas for Digging  Offer a designated digging area where food items could be hidden Permanent 

feature 

   

 

Behavioral Goals 
Based on all the information listed above (Individual History, Species History & Husbandry, and 

Enclosure Information), what behaviors should we attempt to encourage or discourage?  

Goals listed should be specific and achievable with measurable outcomes.  ** Kea receive a wide 

range of enrichment items, key approval stipulations include Individual needs, items can’t have small 

or removable parts, nothing they can puncture, and most items are given with supervision.  Rarely are 

new or unique items left overnight in the exhibit. Typical enrichment that is used most often includes 

cardboard boxes, kong ball and puzzle feeders, plastic bottles, hard plastic buckets and bowls, plastic 

“kid friendly” chains.  Some of the more novel items that are used with supervision are kids toys such 

as xylophones, bubble blowers, plastic dog puzzle feeders.   

 

(+/-) Goal How will this goal be achieved? Discuss methods Frequency 



Kea (Nestor notabilis) Care Manual  

 

 

 

179 
Association of Zoos and Aquariums 

 

 

 

 
Encourage natural 

digging behavior 

Offer dig boxes, substrate pits, designated digging areas, fodder 

trays 

1-2 times a 

week 

Chewing, prying Offer browse that is safe for them to tear apart As needed, 

every 2 days 

+ Novelty Change out enrichment frequently, build new, rotate/ throw out old 

enrichment 

Daily 

olfactory stimulation Find more items that create an opportunity for the birds to use 

their sense of smell 

Twice per 

month 

+ engagement Provide enrichment items that require more effort to open, change 

up regular containers with different types of lids and ways to open 

them. Provide more challenging parrot toys 

 

daily 

+ Cooperative foraging Provide enrichment items that require kea to work together to 

receive a food reward. Kea Ker-plunk 

 

1-2x/month 

Pair bonding Provide age appropriate birds to encourage pair bonding Ongoing 

 

 

Form completed by: ______________________________ Date: ________________ 

 

Approval by: 

 Curator: _________   Date: _____________ 

 Lead:    __________   Date: _____________ 
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Appendix U: Kea Holders Light Provision Survey 
 
KEA LIGHT PROVISION SURVEY 2017: 
In order to summarize current practices in light provision for kea in North America, the Kea SSP is 
requesting a response to this survey by Saturday May 6, 2017.  This information will be used in the 
compilation of the Kea Animal Care Manual as well as for reference in future exhibit recommendations 
for kea.  Please return this survey to Linda Henry at Linda.Henry@SeaWorld.com.  Thank you for your 
participation.  
  

**If your institution has multiple kea enclosures, please fill out a separate survey for each 
exhibit/long-term holding.  Information from historical enclosures is also useful if available.  

● Institution Name:________________________ 
● Contact name and email for survey respondent: ___________________ 
● Population/Exhibits 

o Number of Kea: (Males.Females.Unknown): _____________________ 
o Number of exhibits/enclosures where kea regularly reside_____________________ 

● Kea are held (check one) 
o Indoors only  
o Outdoors only 
o Outdoors with annual seasonal indoor holding 
o Outdoors with seasonal night-time-only indoor holding 
o Outdoors with daily night-time indoor holding 
o Other 

▪ Explain___________________________________ 
● For all indoor holding check one of the following 

o Artificial light only 
o Artificial light and skylight  
o Skylight only 
o Other 

▪ Explain______________________________________ 
  

● For all indoor holding please indicate the light source(s) provided (check all that apply) 
o Fluorescent 
o Metal Halide 
o LED (Light Emitting Diode) 
o Light Emitting Plasma 
o Quartz Halogen 
o Incandescent 
o Ultraviolet light 
o Skylights 
o Reflected light tube skylight (e.g., Solatube) 
o Windows 
o Other 

▪ Explain___________________ 

mailto:Linda.Henry@SeaWorld.com
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● For all outdoor holding answer the following 

o Primary aviary exposure is  
▪ North 
▪ South 
▪ East 
▪ West 

o Is any artificial light supplemented at any time 
▪ No  
▪ Yes 

▪ Explain_______________________ 
● What photoperiod is provided (check one) 

o Local only 
o Local with supplemented artificial light to lengthen the day 
o A timed artificial photoperiod only 

▪ Indicate latitude provided________________ 
o Other (e.g., keepers turn on lights when they arrive, and off when they leave, not 

regulated, etc.) 
▪ Explain_______________________________ 

● Transient Holding (e.g., hospital stays, quarantine, companion areas, etc.) 
● Do your Kea spend significant time (>1 month at a time) in other artificially lit areas? 

▪ No 
▪ Yes  

▪ Explain____________________________________________  

  



Appendix V: Kea Holders Light Provision Survey Results 
 

Institution 
(Reported 
anonymously 
and several 
institutions 
reported for 
multiple 
enclosures) 

Populaton 
# birds 

Population 
# exhibits 

Holding 
type 

Indoor 
lighting 
type 

Indoor 
lamp 
type 

Indoor 
Photoperiod 
(Range 
daylength 
longest 15'26" 
and shortest 
8'56") 

Outdoor 
holding 
exposure 

Outdoor 
artificial 
light 
exposure 

Local 
Photoperiod 
(Range is ~41-
47S; NA is 25N-
Florida to 49N 
Washington, 
Maine) 

Transient 
holding 

Comments (6 month 
nesting period July 
winter to Jan summer); 
Alpine parrot breeding 
above 5249 ft 
ALTITUDE affects UV 
radiation; UV increases 
about 2% for every 
1,000-foot increase in 
elevation due to 
thinner mountain air.   

Institution A 2.0 1 

Outdoors 
with daily 
night-time 
indoor 
holding 

A and 
SKY FL   S and W No 

 40.7 N (15'6" to 
9'15")  No 

Plan to build second 
habitat in  Fall.  Choice 
for indoor, choose 
when extreme temps 

Institution B 
(Main 
exhibit) 1.1   

Outdoors 
only NA NA   S and W 

YES, Solaria 
radiant 
heater and 
red heat 
lamps 

 39.7 N (14'59" 
to 9'21") No   

Institution B 
(APC hand-
rearing) 0.1   

Other, 
indoors 
with 
lengthening 
time 
outdoors 
during 
rearing A   FL 

Keeper arrival 
and leave, not 
regulated (7 
AM - 8 or 9 
PM) NA No NA No   

Instution B 
(Historical)     

Indoors 
only A 

FL, UV-
Reptisun 47 N NA NA NA No   

Instituion C 2.1 2 
Outdoors 
only NA NA NA One S, one W No 

42.3 N (15'17" 
to 9'4")  No   

Institution D 1 1 Other  
Sun and 
A FL none stated N    

~28 N (13'55" to 
10'22")  No 

Our Kea enclosure is 
inside a building  that is 
open air.  Half of each 
cage is under roof, the 
other half is under 
mosquito screen and 
open to the sky.  
Supplement light on 
overcast days.   
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Institution E 1.1 1 Other 

2 
skylights, 
2 
windows 

FL, 
compact   SW 

No suppl 
light? 41.9 N  No 

Our keas have access to 
indoor and outdoors 
year-round, 24 
hours/day. The only 
exception would be 
severe weather when 
we would lock them 
inside during that time. 

Institution F 2.2 2 
Outdoors 
only Na NA NA 

N for one, W 
for one 

Yes,  year 
round in 
exhibit #1 – 
6 
incandescent 
flood lights 
at the front 
of the 
exhibit. Sept- 
Apr 8-5 pm* 47 N No 

We have two outdoor 
exhibits one  (#1) with 
holding one without 
holding (#2) from the 
exhibit all outdoors. 
without supplemental 
lighting.  Local day 
length Sept 630-8 to 7-
7, Oct 7-7 to 8-6, Nov 
8-6 to 730-430 (change 
DST), Dec 730-430 to 8-
430, Jan 8-430 to 730-
5, Feb 730-5 to 7-6, 
Mar 7-6 to 7-730, Apr 
7-730 to 6-830.  
*Therefore +30" in 
December and Jan in 
day length extension. 

Instituion G 2 2 

Outdoors 
with annual 
seasonal 
indoor 
holding 

UV and 
windows UV   

all sides and 
top 

Not in 
summer 53.5 N No 

KEEPERS TURN LIGHTS 
ON IN THE AROUND 8 
AM AND TURN THEM 
OFF AROUND 5 PM--in 
winter? 

New Zealand 
Habitats for 
comparison N/A N/A N/A N/A N/A N/A N/A N/A 

Milford Sound 
44.6S; Nelson 
41.3S; 
Invercargill 
46.4S N/A 

Day Length: Milford 
Sound 8'48" winter to 
15'34" summer; Nelson 
9'11" to 15'9"; 
Invercargill 8'35" to 
15'48" 
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