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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 
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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 sea otters 

Classification Taxonomy 
Kingdom Animalia 
Phylum Chordata 
Class Mammalia 
Order Carnivora 
Suborder Mustelidae 
Family Lutrinae 

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

Genus Species Common Name USA Status IUCN Status CITES Status AZA Status 
Enhydra lutris lutris common sea 

otter; Asian sea 
otter 

Unknown Endangered Appendix II N/A 

Enhydra lutris nereis southern sea 
otter; California 
sea otter 

Threatened Endangered Appendix I Red SSP 

Enhydra lutris kenyoni northern sea otter SW Alaska 
Depleted 
Population 
Segment- 
Threatened 

Endangered  Appendix II Red SSP 

(United States Fish and Wildlife Service, 2016; IUCN 2015) 
 
General Information 

The information contained within this Animal Care Manual (ACM) provides a compilation of animal 
care and management knowledge that has been gained from recognized species experts, including AZA 
Taxon Advisory Groups (TAGs), Species Survival Plan® Programs (SSPs), Studbook Programs, 
biologists, veterinarians, nutritionists, reproduction physiologists, behaviorists and researchers. They are 
based on the most current science, practices, and technologies used in animal care and management 
and are valuable resources that enhance animal welfare by providing information about the basic 
requirements needed and best practices known for caring for ex situ sea otter 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 that care for sea otters must comply with all relevant 

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/
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local, state, and federal wildlife laws and regulations; AZA accreditation standards that are more stringent 
than these laws and regulations must be met (AZA Accreditation Standard 1.1.1). 

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

While sea otters are one of the smallest marine mammals, they are the largest member of the family 
Mustelidae. Sea otters show clear sexual dimorphism, with adult males approximately 30% larger than 
adult females (Kenyon, 1969). Three regional subspecies have been confirmed by Cronin et al. (1996): 
the northern sea otter (Enhydra lutris kenyoni) is distributed in Alaska, British Columbia Canada, and 
Washington State; the southern sea otter (Enhydra lutris nereis) currently occupies central California; and 
the common or Asian sea otter (Enhydra lutris lutris) is located in Russia in the Commander Islands, 
Kamchatka Peninsula, Kuril Islands, and northern Japan. The youngest female in a zoo or aquarium to be 
impregnated and give birth to a live pup that survived to maturity was approximately 2 years of age and 
the youngest male to sire a pup was also 2 years of age (AZA Sea Otter Studbook 2016).  Adult sea 
otters typically weigh from 19 to 45 kg (41.8 to 99.2 lb) and measure up to 1.48 meters (4.8 feet) in 
length. Longevity in sea otters is estimated to be 15 to 20 years for females and 10 to 15 years for males 
(Riedman & Estes, 1990).  
 

Figure 1. Historic and current sea otter range map 
Photo courtesy of Azhderian, C. from Larson, 2015, p. 101 
 

Throughout their range, sea otters use a variety of near-shore marine environments. Although usually 
associated with rocky substrates supporting kelp beds, they also frequent soft-sediment areas where the 
sea floor is primarily mud, sand, or silt. They are found most often in areas with protection from the most 
severe ocean winds, such as rocky coastlines, thick kelp forests, and barrier reefs. Compared to most 
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terrestrial carnivores, sea otters have a relatively high metabolic rate and will consume 20-25% of their 
body weight in seafood each day.  

Gender can be visually distinguished by the appearance of two lower abdominal mammae on the 
females or by the presence of the penile bulge, which is visible due to the presence of a baculum in 
males. Sea otters are sexually mature between 2-5 years of age. Most females breed for the first time at 
4-5 years (Garshelis et al., 1984; Jameson & Johnson, 1993), and approximately 70% of 14-15 year old 
females are still reproductively active (Bodkin et al., 1993). The youngest managed female to be 
impregnated and give birth was approximately 2 years of age (Casson, 2015). When not breeding, sea 
otters typically separate into male or female groups. Males play no part in parental care. 

Sea otters have the densest fur of any animal, with estimates ranging from 120,000 to 140,000 
hairs/cm2 on the body and 60,000 hairs/cm2 on the head (Kuhn et al., 2010). Unlike most marine 
mammals, sea otters do not possess a blubber layer and instead rely on a layer of air trapped in their 
dense undercoat to provide critical thermal insulation. The sea otter has loose skin which can be pulled 
around to facilitate grooming, a behavior which accounts for 15-20% of the animal’s daily activity 
(Riedman & Estes, 1990). Several sources describe the natural history of sea otters, including Kenyon 
(1969), Williams (1990), Tuomi (2001) and websites such as: Friends of the Sea Otter 
(www.seaotters.org), the Otter Project (www.otterproject.org), and the Sea Otter Foundation and Trust 
(www.seaotterfoundationtrust.org). 

Sea otter pelts were highly valued, and the species was hunted to near extinction by the early 1900s. 
The Fur Seal Treaty (1911), a convention between the United States, Great Britain, Russia, and Japan, 
provided the first legal protections for the preservation and protection of sea otters. The Convention on 
the International Trade in Endangered Species of Wild Fauna and Flora (CITES) lists southern sea otters 
as CITES Appendix I (species threatened with extinction), while northern and Asian sea otters are 
designated as CITES Appendix II (species in which trade must be controlled to avoid utilization 
incompatible with their survival). The southern sea otter and the Southwest Alaska Distinct Population 
Segment of northern sea otters are designated as threatened under the Endangered Species Act (ESA, 
1973), and all sea otter species are considered depleted under the Marine Mammal Protection Act 
(MMPA, 2015). All forms of take are prohibited. In the United States, sea otters are regulated by the US 
Fish and Wildlife Service (USFWS) (see Chapter 3.3 for more information).   

The first time sea otters were briefly displayed in a zoo or aquarium in the United States was in 1954, 
at the Woodland Park Zoo (WPZ) in Seattle, Washington. The sea otters were then transported to the 
National Zoological Park (NZP) in Washington, D.C. Unfortunately, none survived at NZP for more than 
10 days (Kenyon, 1969). A female sea otter was successfully housed at WPZ for 6 years from 1955-1961 
(Vincenzi, 1962). The numbers of sea otters held in human care grew steadily in the last half of the 20th 
century in the United States, with one event dramatically increasing their numbers. In 1989, as a result of 
the Exxon Valdez Oil Spill in Prince William Sound, Alaska, 37 of the hundreds of rescued northern sea 
otters were deemed non-releasable and were placed in facilities around the world (Gruber & Hogan, 
1990). 
  

http://www.seaotters.org/
http://www.otterproject.org/
http://www.seaotterfoundationtrust.org/
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Chapter 1. Ambient Environment 
 
1.1 Temperature and Humidity 

The animals must be protected from weather and any adverse 
environmental 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 air/water temperatures 
should be provided to those animals normally living in warmer 
climates/water temperatures. 
 Like all marine mammals, sea otters are able to maintain thermal neutrality in a cold aquatic 
environment; therefore, the most important component of successful maintenance of sea otters ex situ is 
cool water. 
 

Water temperature: The aquariums surveyed by the AZA Marine Mammal TAG in 2005 reported that 
water temperature in outdoor exhibits ranged from 7.2–21.1ºC (45–70°F), with water in indoor exhibits 
ranging from 10.6–15.6ºC (51–60°F). Two facilities reported coat degradation when sea otters were 
exposed to water temperatures above 18.3ºC (65°F) for extended periods of time (i.e., more than 1 
week). One facility reported that significant coat saturation, reduced grooming, and/or decreased appetite 
were observed with long-term exposure to water temperatures above 21.1ºC (70°F). Another facility 
reported that at extended temperatures below -12.2ºC (10°F), sea otters were often observed shivering. 
The recommended water temperature range for sea otter exhibit pools is 7.2–15.5°C (45–60°F). Although 
the United States Department of Agriculture (USDA) Animal and Plant Health Inspection Service (APHIS) 
regulations require an exhibit to provide shelter from wind, rain, and snow (see below), it is equally (or 
more) important to maintain water temperature within the recommended range. 
 

Air temperature: Sea otters held outdoors (70% of surveyed facilities) are typically exposed to air 
temperatures ranging from -13.33–32.2°C (8–90°F). Sea otters exhibited indoors (30% of the surveyed 
facilities) are maintained at temperatures ranging from 15.6–23.9°C (60–75°F). Although sea otters can 
be housed within a wide range of temperatures, it is not recommended to maintain sea otters at extreme 
temperatures (low or high) for extended periods. Holding otters for long periods at one of the extremes 
could result in hypothermia or hyperthermia. Indicators of hyperthermia include spread out body postures, 
excessive panting and drooling, lack of bodily waste, and extremities that are warm to the touch. As air 
temperature approaches extreme highs of 32.2°C (90°F), it is especially important to keep water 
temperature within the ranges noted above. Three facilities reported placing ice on the dry resting area 
(see Chapter 2.1) for the animals’ comfort during periods of high air temperatures. A varied and complex 
environment provides the otters with choices and control over their environment, both of which are 
essential to good animal welfare. 

When controlled, air temperature within the sea otter enclosure should not vary dramatically, with ideal 
temperature ranging from 13–17°C (55–62°F). Sea otters should always have access to pools except 
during specific medical situations or during transport. Shade and shelter are also necessary as outlined in 
the USDA APHIS regulations (Animal Welfare Regulations, 2017). The proper use of shade and other 
cooling mechanisms such as mister systems provides variation in the ambient temperatures within the 
exhibit area and will allow the otters to regulate their own temperatures. 
 
Humidity: Sea otters live most of their life at sea. There is currently no evidence that humidity has any 
effect on coat degradation or changes in appetite in sea otters. 
However, in conditions of high temperature and humidity, it is 
advised that the water temperature of pools be carefully 
maintained within the recommended range. 
 
Climate control systems: AZA institutions with exhibits that 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).  

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. 
 

AZA Accreditation Standard 
 

(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. 
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AZA Accreditation Standard 
 

(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. 
 

Climate control systems can include but are not limited to the following items: HVAC system, heat 
exchanger, air handling unit, chiller, furnace or boiler system, and the computronics to run the system. All 
employees should have a general knowledge of the mechanical system to identify any unusual signs that 
the system may need repair. Daily mechanical/equipment checks should be conducted and information 
recorded. Routine and preventative maintenance on equipment is recommended and all repairs 
documented. Backup generators are recommended in the event of a power failure. Facilities should have 
a contingency plan for moving animals in the event of a catastrophic event (e.g., natural disaster, motor 
failure, widespread power failure, complete system breakdown). These contingency plans may include 
moving sea otters to alternate housing. 
 
1.2 Light  

Careful consideration should be given to the spectrum, intensity, and duration of light for all animals in 
the care of AZA-accredited zoos and aquariums. No research exists that provides recommendations for 
the light intensity and spectral requirements for sea otters. Where otters are housed outdoors, ambient 
lighting should be sufficient to meet the needs of the animals. For indoor exhibits, it is recommended that 
artificial lighting be supplemented with natural light from skylights or bay windows. Natural light can assist 
in the normal cycling of daily and seasonal behavioral and physiological activity. Natural sunlight 
containing UV wavelengths is also important for vitamin D production in many mammalian species. Since 
glass can inhibit the transmission of UV light, care should be taken to ensure that sufficient UV light is 
available to the otters in the exhibit. Metal halide bulbs are recommended for indoor exhibits and 
enclosures, as they provide a more energy-efficient and truer color-rendering type of lighting. Lamps can 
be safely housed 3–6 m (10–20 ft) above the water surface. 

There are no data to support provision of an even light/dark cycle, or to suggest that an inappropriate 
light cycle causes behavioral or physiological problems. From a commonsense perspective, the most 
prudent course of action may be to mirror the natural light cycle that occurs in the animal’s natural habitat 
within indoor exhibits and enclosures. Indoor and outdoor exhibits should have sufficient light for animal 
caretakers to work safely within them for exhibit cleaning and maintenance. 

 
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. 

 

Water quality: The USDA has set generally acceptable water quality parameters for marine 
mammals.(Animal Welfare Regulations, 2017), but detailed levels of acceptable chemical additives are 
difficult to find for sea otters. Water samples should be tested at least weekly for coliform count and at 
least once a day for pH levels and any additive chemicals, such as chlorine or copper (Animal Welfare 
Regulations, 2017). However, facilities that use natural seawater are exempt from testing pH and 
chemical testing unless chemicals are added to maintain water quality. 
 

Coliform bacteria: Water samples should be tested for coliform bacteria count a minimum of once per 
week (Animal Welfare Regulations, 2017). The coliform bacteria count is not to exceed 1,000 Most 
Probable Number (MPN) per 100ml of water. If a count exceeds this limit, two subsequent samples may 
be taken at 48-hour intervals and averaged with the first sample. If the average still exceeds the 1,000 
MPN, the water is unsatisfactory and should be immediately corrected by changing the water, reducing 
the number of animals having access to that pool, or draining and cleaning the pool. Records of all tests 
and samples should be kept and maintained for a one-year period, and be made available to APHIS 
inspectors on request (Animal Welfare Regulations, 2017). For human diving safety, operating levels are 
dependent on local or state regulations for swimming. Due to the amount and consistency of sea otter 
feces, appropriate mechanical filtration and water treatment should be utilized to keep coliform counts at 
acceptable levels. 
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Sea otters need to be housed in enclosures containing salt water. Prolonged housing in fresh water 
results in decreased coat quality, subsequent thermoregulatory challenges, and possible illness. The 
salinity should be equal to that of natural seawater. In the 2005 AZA Marine Mammal TAG sea otter 
survey, facilities reported that salinity in sea otter exhibits ranged between 25–35 parts per thousand 
(PPT), and that the pH of water in sea otter pools was 7.2–8.3. The most suitable pH for sea otter exhibits 
will be dependent on whether an exhibit also needs to house other animals such as fish. Without fish in 
the same system, a pH range of 7.7–8.4 is adequate. Like salinity, pH is a constantly changing value that 
should be carefully monitored. 

 

Filtration: The filtration system for sea otter water features should maintain the water within the exhibit at 
a quality matching the needs of fish if they are present in the system. Maintaining water quality at the 
appropriate standards in a sea otter exhibit can be accomplished using several different methods. The 
examples listed below can be utilized independently or in a variety of combinations: 

 

• Strainer baskets • Rapid sand filters 
• Gravity sand filters 
• Biological filtration 
• UV sterilization systems 

• Ozone disinfection 
• Foam fractionators 

 

Appropriate filtration of a sea otter exhibit depends on its location (indoors, outdoors, open top, or 
totally enclosed) and whether it uses natural seawater or artificial seawater. Basic needs in closed 
systems include biological filtration via rapid sand filtration and/or flow-through/trickle-down filtration. In 
addition to sand filtration, water can be treated with a combination of ozone and/or ultraviolet radiation. 
Large water exchanges are a common means of maintaining good water quality in open or semi-closed 
systems. Protein skimming (foam fractionation), either separate or in conjunction with disinfection, is 
useful to deal with organic compounds from food, urine, and feces, and will help minimize a floating layer 
of organic material that can foul the otters’ fur. Any physical cleaning agent used on dry resting areas 
should be water-soluble, and should not come in contact with the animals. For new enclosure designs, it 
is preferable to construct dry resting areas for sea otters with appropriate slopes and drains so that feces 
and urine can be washed away from pools and into the sewer. 

The oxidation-reduction potential (ORP) results reported in the 2005 AZA Marine Mammal TAG sea 
otter survey ranged from 200–700 mV, with an average of 351–442 mV. The ORP can be most effective 
between 400–800 mV at the point of delivery. The use of chlorine and bromine as disinfectants is 
contraindicated due to the sensitive nature of sea otter fur. Ozone is a more efficient disinfectant 
than chlorine, and does not produce irritating chloramines, but levels for appropriate disinfection are still 
being debated. Ozone systems work through point-contact sterilization, rather than bulk fluid sterilization 
(Spotte, 1991). (Development of sea otter water treatment systems should be accomplished in 
consultation with a seawater treatment expert.) Water from the system enters the ozone contact and de-
gas chambers, where the water is disinfected and the ozone is removed. The de-gassed ozone is then 
destroyed and vented to the outside as oxygen. Ozone is usually monitored by measuring the oxidation-
reduction potential. The desired level of ORP depends on the configuration of the system and the bio-load 
in the water. ORP should be adjusted so that fecal coliforms are maintained within recommended limits, 
but without over-ozonating. Over-ozonation can be detected through chlorine tests in a non-chlorinated 
system, but may also be noticed by residual odor. If chlorine tests return with a false positive, the ozone is 
too high. In-line monitors are recommended that can alarm operators if the ORP rises above or falls 
below acceptable set points. Facilities that use ozone as a disinfectant should monitor levels closely in 
combination with watching for changes in animal skin color and texture, hair loss, and cloudy spots on 
eyes. The following publications from the USDA provide more information on pool sterilization and water 
quality for marine mammals: “Marine Mammal Water Quality—Technical Bulletin No. 1868” (Coakley & 
Crawford, 1998) and “Sterilization of Marine Mammal Pools” (Spotte, 1991). 

Sea otters are generally exhibited in outdoor facilities where the frequency of air exchanges is not 
applicable; however, air change standards for indoor exhibits should meet or exceed federal standards for 
air changes in dog/cat/primate indoor facilities that require ventilation systems “to minimize odors, drafts, 
ammonia levels, and moisture condensation” (Animal Welfare Regulations, 2017). 
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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. 

Auditory studies by Ghoul and Reichmuth (2011, 2012, & 2014) indicate the estimated frequency 
range of effective hearing in air to be 0.125–32 kHz. Sea otters are less efficient than other marine 
mammals in their ability to isolate sounds from background noise, especially in frequencies less than 2 
kHz. The aerial audiogram of the sea otter resembled that of sea lions and showed a reduction in low-
frequency sensitivity relative to terrestrial mustelids. Best sensitivity was -1 dB re 20 µPa at 8 kHz. Under 
water, hearing sensitivity was significantly reduced when compared to sea lions and other pinniped 
species, demonstrating that sea otter hearing is primarily adapted to receive airborne sounds. Critical 
ratios were more than 10 dB higher than those measured for pinnipeds, suggesting that sea otters are 
less efficient than other marine carnivores at extracting acoustic signals from background noise, 
especially at frequencies below 2 kHz. 

In general, sea otters appear adaptable to auditory stimuli within their environments, and can 
acclimate to new noises and vibrations that are slowly introduced and associated with positive stimuli. 
However, new sounds and/or sources of vibrations (e.g., generators, water filters, construction noise, 
concerts, etc.), and activities that may create chronic or acute auditory stressors, should be eliminated or 
minimized during sensitive animal management periods such as animal introductions, the arrival of 
animals in quarantine, and when animals are sick. Loud pumps or jackhammering near the exhibit will 
often excite the animals. Specific types of sounds, especially construction sounds that can be transmitted 
through exhibit structures, can interfere with normal sea otter behavior, including diet intake. To mitigate 
noise from life support systems, pumps and filters can be placed on rubber absorption pads to reduce 
vibration and noise, or life support systems can be placed on independent foundations. 

Results from formal and informal research into the responses of sea otters to sounds and vibrations 
within zoo and aquarium environments, the welfare issues that may result from this exposure, and 
methods of minimizing the effect of these stimuli, should be reported to the AZA Marine Mammal TAG 
and Sea Otter SSP Coordinator. The AZA Marine Mammal TAG supports research that advances the 
development of management recommendations and exhibit designs to best meet the needs of sea otters 
in zoos and aquariums. 

Although the use of high walls and windows can help reduce visitor noise, it is important to allow sea 
otters visual access to the surrounding areas. The use of white noise or natural habitat noise is utilized by 
some facilities to enhance the visitor experience. Unfortunately, there are no data available on how white 
noise or natural habitat noise affects the animals, and more research is recommended in this area. 
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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 should be presented 
in a manner reflecting modern zoological practices in exhibit 
design (AZA Accreditation Standard 1.5.1). Sea otters must be 
housed in enclosures and in appropriate groupings which meet 
their physical, psychological, and social needs. (AZA 
Accreditation Standard 1.5.2, 1.5.2.1, 1.5.2.2).  

The same careful consideration regarding exhibit size and 
complexity and its relationship to the sea otter’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). 

 

Enclosure size: The USDA–APHIS regulates the guidelines for 
the humane handling, care, treatment, and transportation of 
marine mammals through the Animal Welfare Act and within Title 
9 of the Code of Federal Regulations. In addition to the general 
guidelines provided for all marine mammals, space requirements 
are provided for sea otters  (Animal Welfare Regulations, 2017). 

Primary enclosures for sea otters shall consist of a pool of 
water and a Dry Resting Area (DRA). The Minimum Horizontal 
Dimension (MHD) of the pool of water for sea otters shall be at 
least three times the average adult length of the sea otter 
contained therein (measured in a horizontal line from the tip of its 
nose to the tip of its tail), and the pool shall be not less than 0.91 
m (3 ft) deep. When more than two sea otters are housed in the 
same primary enclosure, additional DRA and pool volume are 
required per USDA regulations to accommodate the additional 
sea otters. Sea otters will readily use any horizontal space 
provided to them for their locomotion and swim patterns.  

The minimum volume of water required for a primary 
enclosure pool for sea otters shall be based on the average adult 
length of sea otters. The minimum volume of water required in 
the pool shall be computed by multiplying the square of the 
average adult length (1.25 m or 4.1 ft) by 3.14, and then 
multiplying the total by 0.91 m (3 ft) (Animal Welfare Regulations, 2017). This volume is satisfactory for 1–
2 otters. To calculate the additional volume of water for each additional sea otter above two in a primary 
enclosure, multiply one half of the square of the average adult length by 3.14, then multiply by 0.91 m (3 
ft).  

The minimum DRA required for 1–2 sea otters shall also be based on the average adult length of sea 
otters. The minimum dry resting area for 1–2 sea otters shall be computed using the following method: 
square the average adult length of the sea otter and multiply the total by 3.14 (Animal Welfare 
Regulations, 2017). When the enclosure contains more than two sea otters, the dry resting area for each 
additional animal shall be computed by multiplying one-half of the sea otter’s average adult length by 
3.14. Using 1.25 m (4.1 ft), the average adult length of a sea otter, the calculations for additional space 
will result in the following figures: 

 
 

AZA Accreditation Standard 
 

(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. 
 

AZA Accreditation Standard 
 

(1.5.1) Animals should be presented in a 
manner reflecting modern zoological 
practices in exhibit design, balancing 
animals’ functional welfare requirements 
with aesthetic and educational 
considerations. 

AZA Accreditation Standard 
 

(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. 
 

AZA Accreditation Standard 
 

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

AZA Accreditation Standard 
 

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

AZA Accreditation Standard 
 

(1.5.2.2) All animals should be provided 
the opportunity to choose among a variety 
of conditions within their environment. 
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Table 3. Additional space required for each sea otter when there are more than two in a primary enclosure 
 Meters Feet 
Average adult length of sea otter 1.25 4.1 
Resting area 19.62 6.442 
Pool volume 2.233 79.173 

(Animal Welfare Regulations, 2017) 
 

It is important to note that these USDA standards are minimum requirements, not best practices or 
recommendations. The enclosure size guidelines recommended by the Marine Mammal Alliance (Table 
4) should be considered as alternative minimum standards for sea otter enclosure size.  

 

Table 4. Marine Mammal Alliance minimum enclosure size guidelines for enclosures containing up to four sea otters 
Enclosure parameter Meters Feet Liters Gallons 
Minimum pool depth 1.8 6 --- --- 
Minimum dry resting area 5.9 m2 64 ft2 --- --- 
For each additional otter 1.5 m2 16 ft2 --- --- 
Minimum pool volume --- --- 10599.2 2800 
For each additional otter --- --- 2725.5 720 

 
Institutions should design enclosure size and complexity to exceed these guidelines  so that otters 

can express their full range of species-appropriate behaviors and coping adaptations. Table 5 below 
provides a summary of the exhibit parameters submitted by institutions housing sea otters as part of the 
2005 AZA Marine Mammal TAG sea otter survey. Additional research should be conducted to assess and 
evaluate current enclosure specifications for otters, and to develop new recommendations based on 
objective data. In the absence of current research, one feasible approach for new or renovated sea otter 
enclosures would be to design the enclosures to exceed to the average values listed in Table 5 and to 
ensure that the level of complexity offered within the enclosure would provide opportunities for the 
animals to have an element of control over their environment.  

Although USDA regulations are specific regarding various parameters for primary enclosures, most 
facilities housing sea otters significantly exceed the parameters mandated by the USDA. As minimum 
exhibit standards typically only address the physical needs of the animals, larger, more complex exhibits 
are necessary to meet the physical, behavioral, and social needs of the animals more effectively. Exhibit 
complexity including multiple visual barriers on land and underwater are necessary when housing mixed-
gender groups or all-male groups. 

 

Table 5. Exhibit parameters for North American facilities housing sea otters  

Exhibit type Parameter Range Average 

    
Primary exhibit Water surface area 22–223 m2 

(240–2400 ft2) 

87 m2 

(937 ft2) 
 

Pool depth 1.2–4.9 m2 
(4–16 ft) 

2.9 m2 
(9.6 ft) 
 

Pool volume 74,573–302,833 l  
(19,700–80,000 gal) 

192,954 l  
(50,973 gal) 
 

Minimum horizontal dimension 4.3–13.7 m 
(15–45 ft) 

6.1 m 
(20 ft) 
 

Dry resting area 7.5–49 m2 
(81–528 ft2) 

18.3 m2 
(197 ft2) 
 

    
 
Isolation exhibit 

Water surface area 1.5–46.5 m2 
(16–500 ft2) 

19 m2 
(204 ft2) 
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Exhibit type Parameter Range Average 

Pool depth 0.76–2.1 m 
(2.5–7 ft) 

1.28 m 
(4.2 ft) 
 

Pool volume 2,555–63,137 l 
(675–18,000 gal) 

26,189 l 
(6,918 gal) 
 

Minimum horizontal dimension 0.91–4.9 m 
(3–16 ft) 

3 m 
(9.95 ft) 
 

Dry resting area 2.03–27.4 m2 
(21.8–295 ft2) 

12.7 m2 
(137 ft2) 

 

Holding enclosures: The ability to separate and shift individual animals is critical in any ex situ habitat 
design. The same careful consideration regarding exhibit size and complexity and its relationship to the 
sea otter’s overall well-being must be given to the design and size all enclosures, including those used in 
exhibits, holding areas, hospital, and quarantine/isolation (AZA Accreditation Standard 10.3.3). All holding 
or isolation areas used for long-term holding over two weeks should meet the minimum standards 
identified for main exhibits (Animal Welfare Regulations, 2017). Pools should be at least 0.9 m (3 ft) deep 
and have a MHD of 3.7 m (12 ft) (Animal Welfare Regulations, 2017). Facilities holding multiple males 
should consider having holding pools available for each animal. It is not appropriate for two or more male 
sea otters to share a holding area with a pool that is 0.9 m (3 ft) deep, with a surface area of 1.1 m2 (12 
ft2), and a 6 m2 (65 ft2) dry area—especially if the holding area lacks visual barriers or exhibit furniture to 
provide environmental complexity. 

Holding pools should be easily accessible, designed to allow for long-term holding of two weeks or 
longer, and should be able to accommodate all animals, including multiple male individuals and 
mother/pup pairs. Where possible, a land and water connection to holding areas is recommended, as the 
ability to shift animals off exhibit for care and management will be improved where this is the case. 
Holding pools should be designed with similar parameters noted for primary exhibits utilizing USDA 
regulations as the minimum space needed.   
 

Enclosure design: Exhibits should be designed to permit the sea otters to perform most, if not all, of their 
natural behaviors. Due to the curious and active nature of this species, all enclosures should provide a 
behaviorally enriching habitat that is spacious and deep enough to allow adequate exercise and healthy 
social interactions. All sea otter exhibits should aim to make exhibit pools as deep as possible. The 
minimum depth of 0.9 m (3 ft) recommended by the USDA (Animal Welfare Regulations, 2017) is 
generally viewed as inadequate for primary holding pools, as this depth is less than the average length of 
the animals, and provides insufficient space for otters to perform swimming and diving behaviors. It is 
recommended that all main exhibit pools have a minimum depth of 1.8 m (6 ft) to provide behavioral 
opportunities for swimming, diving, and foraging. Deeper pools are beneficial and provide sea otters with 
greater opportunities to engage in species-appropriate behaviors.  

Access from the water to the dry resting spaces should include a gradually sloping area to provide 
easy access from water to land. Although healthy, adult sea otters have been observed easily entering 
and exiting pools where the vertical distance between the water and land was 30.4 cm (12 in.), it is 
recommended that at least two areas with water-level access and gradual slopes onto dry land should be 
provided. Gradual sloping water access points are important for young, old, and sick animals, and for 
animals with injuries, especially those with injuries to their front or rear limbs. The horizontal space around 
the sloped access points should be large enough to prevent a bottleneck occurring as otters enter and 
exit the pool, especially in facilities with multiple males.  

Although otters tend to congregate, it is desirable to offer space for visual and spatial separation. 
Horizontal space is important to allow animals to spread out as needed, especially when dealing with 
newly introduced animals, mother and pups, and multiple males. Usable resting areas should be provided 
in several areas of the exhibit to provide reasonable inter-individual distances. Providing substantial 
separation of one Minimum Horizontal Dimension (MHD), or 3.75 m (12.3 ft) (Animal Welfare Regulations, 
2017), between at least two of these resting areas is recommended. The exhibit should also provide sea 
otters with as much visibility of the surrounding areas as possible. When resting, the otters should be able 
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to see and hear aquarium visitors and staff as they approach, rather than have them appear seemingly 
out of nowhere.  

 

Sensory barriers: Sea otters have an acute sense of smell similar to that of terrestrial mammals 
(Hammock, 2005). Wall location and other barriers should be considered in the design of exhibit and 
holding spaces, to provide olfactory disturbance, especially when mixed genders and age groups are 
housed together. Sea otters exposed to unexpected visual stimulation may become excited until the 
distraction or activity stops. This excitement may disrupt normal behavioral activity, pup rearing, and food 
intake. Sea otters can eventually habituate to many types of environmental stressors with consistent 
exposure. While an otter that is not used to public activity occurring near its exhibit may go to extreme 
measures to avoid a window and human activity at first, the otter may eventually ignore the activity, and 
use the exhibit window to monitor the public area, including waiting for animal caretakers to arrive. Glare 
and reflections on viewing glass that distort the activity occurring in the public viewing area may prevent 
the animals from being able to habituate to this type of stimuli. It is recommended that exhibit windows, 
especially those used within indoor exhibits, provide equal visibility from both sides. For this reason, one-
way viewing glass is not recommended. 

Behavioral disruption can occur with overhead skylights, as shadows and unexpected movement on 
the other side of the skylight can result in behavioral stress responses shown by the otters. Sea otters are 
less likely to habituate to overhead stressors as some other species; thus, it is recommended that optimal 
viewing for sea otter exhibits be from the ground or underwater levels. This is especially important when 
there are mothers and pups present. In situations where a mother perceives environmental disturbances, 
she may continually move around the exhibit and limit the time spent feeding by remaining with the pup 
on the surface, thereby reducing food intake for mother and pup. She may even abandon the pup under 
extreme circumstances. Abnormal grooming behavior as a result of external stimuli can also result in 
significant health risks to the offspring. 

Visual barriers will offer animals the opportunity to visually separate from one another, and distance 
themselves from visitor viewing areas, if desired. Exhibits designed with the minimum horizontal 
dimension of 3.7 m (12 ft) should be adequate to allow the animals to move away from disturbances as 
needed, as long as several separate “visual barriers” are in place. It is also recommended that visual 
barriers be offered underwater.  

The occurrence of stereotypic behavior such as fixed swimming patterns may indicate the presence 
of unresolved visual, auditory, or social stressors in the otters’ environment. Stereotypic behavior should 
be addressed through enrichment strategies and consideration of the social structure of the group. 
Changing the social make-up of an exhibit can assist in the reduction of stereotypic behavior (see 
Chapter 4, Section 4.1 for additional information on social groupings). Frequent training sessions, and the 
regular provision of varied exhibit enrichment to promote species-appropriate behavior (see below), can 
help reduce the chances of problematic stereotypic behavior developing. 

 

Substrates and bedding: Providing sea otters with a large enough pool surface area is the greatest 
priority for exhibit design. Sea otters in situ spend the majority of their lives at sea but some individuals 
have been known to intermittently haul out on rocky outcroppings and sandy beaches (Bodkin, 2001). 
Sea otters do not build or furnish nest sites or dens. Certain types of substrate such as crushed ice can 
elicit exploratory behavior in otters, and can be provided on a variable schedule. As sea otters are 
efficient at utilizing objects to break or scratch windows, placing solid objects such as gravel or small 
rocks lighter than 25 kg (55 lb) in the exhibit should be avoided as much as possible. Exhibit furnishings 
can include rocks and logs, but these items should weigh more than 50 kilograms as sea otters can easily 
move furnishings lighter than this. As this species’ fur quality is critical to thermoregulation, no substrates 
or furnishings should be used that could foul the animal’s fur.   
 

Species-appropriate behaviors: To promote species-appropriate behaviors, changes can be made to 
objects on the land within sea otter enclosures to provide opportunities for the animals to climb into, over, 
or under exhibit furniture. The otters can be given the opportunity to explore new objects or arrangements 
by placing preferred stimuli, such as ice cubes, within and around the new additions. Floating or 
submerged items approved for safe use which allow the otters to climb on or swim through can also be 
provided.  

Exhibit and pool furniture can be changed on a regular basis without any negative effects on the 
otters, as long as the animals have time to habituate to the items. Initially, otters may react very cautiously 
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to new enrichment initiatives, but they will quickly habituate once they have had an opportunity to 
investigate the enrichment item. Ensuring variability within the otters’ enclosure by making changes to the 
exhibit furniture and enrichment initiatives provided will stimulate the natural curiosity of sea otters. It is 
recommended that enrichment initiatives be provided on a randomized schedule to promote the greatest 
amount of species-appropriate behaviors (see Chapter 9, Section 9.2 for additional information on 
environmental enrichment). 

The jaw strength of the sea otter, in combination with their ability to manipulate objects with incredibly 
strong front paws, results in the potential for tremendous destruction of their enclosure. Care should be 
taken to ensure bolts are tightened sufficiently and/or welded in place. The solid surfaces within the 
enclosure should be of the highest integrity so as to prevent an otter from using cracks or thin spots in 
rockwork as points of destruction. Otters are capable of wedging shells, rocks or enrichment devices into 
the smallest spots, such as pool skimmers and water ports, so care should be taken to secure 
appropriate covers on water inflows and drains. 

Exhibits should be designed with adequate horizontal dry space to allow multiple placement options 
for enrichment initiatives. Built-in anchor points on land and within the water can also be used to secure 
objects to prevent the otters from moving enrichment items. Care should be taken when anchoring 
objects under water to ensure that otters cannot become tangled underwater, resulting in drowning. 

 

Locomotion: Sea otters walk and run using all four limbs, and will also slide on their bellies or propel 
themselves with their front paws while dragging their rear flippers. Exhibit surfaces should be smooth 
enough to accommodate this sliding movement, including minimizing bumps, thresholds, and door frames 
where an animal needs to navigate between areas on its own. Caution should be exercised to keep dry 
resting spaces and artificial rockwork smooth enough to avoid abrasions while the otters are sliding, but 
rough enough at the same time to allow staff to walk without slipping during exhibit maintenance.   

Sea otters can also climb by initially pulling themselves upward with their front paws long enough to 
allow their rear flippers to find a stepping spot, such as a groove or lip in rockwork, or the links in a chain 
link fence. Enrichment devices such as Playskool™ or Little Tikes® backyard plastic climbing toys can also 
be used, especially in holding enclosures. Crawling and climbing structures should be designed such that 
the sea otters cannot climb to a height sufficient to result in injury if they fall, and structures should not be 
pushed to a perimeter wall if they could become a point of potential escape from the enclosure. 

 

Foraging: Sea otters spend a significant amount of time searching pool floors and other nooks and 
crevices within the pool for food. A larger amount of horizontal exhibit space on the pool bottom 
potentially increases the amount of time that the otters spend foraging underwater, and pool depth can 
also increase the opportunity for sea otters to swim, dive, and forage underwater. Sea otters spend very 
little time foraging on land. Sea otters use their front paws to move and uncover food items, so hiding 
food items in crevices around rocks that weigh more than 50 kg increases the opportunity for the animals 
to utilize their species-appropriate foraging behaviors. Food items can also be hidden inside objects for 
otters to open. 
 

Resting and sleeping: Although sea otters spend the majority of their time in the water, sleeping takes 
place both on land and in the water. Rain and harsh weather may alter resting behavior, and providing 
adequate protection from inclement weather or extreme conditions is advised and required (Animal 
Welfare Regulations, 2017). Dry resting space should always slope to a drain or in a manner that 
otherwise avoids pooling of standing or stagnant water, and should be constructed of materials having a 
nonporous, waterproof finish that allows for regular cleaning and/or disinfection. 
 

Enclosure cleaning: Maintaining as clean an exhibit as possible and removing food oils, feces and 
excess coat oils from substrates is imperative so as not to compromise otters’ fur quality and therefore 
their ability to successfully thermoregulate. Dry resting space should be cleaned on a daily basis and/or 
as needed to keep the area free from debris. Sea otters do not engage in much scent marking so 
substrate cleanliness is a greater priority than maintaining olfactory familiarity for the otters within the 
exhibit. Dry resting areas can be routinely cleaned with high-pressure water washers. Pressure washing 
should not be done with the otters in the same air space, as potential pathogens, including opportunistic 
bacteria, are effectively aerosolized within small water droplets and may be aspirated deep into the 
respiratory system. 

When disinfectants are used, extreme caution should be exercised to make sure that the animals are 
never exposed to any chemicals either on the land or in the water. It should also be noted that when 
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disinfectant footbaths are utilized, staff should make certain that the disinfectant is not tracked into the 
exhibit on the bottom of their feet. Any water or land surface that has been exposed to chlorine should 
always be thoroughly rinsed and neutralized with sodium thiosulfate, and then rinsed again. Additional 
information regarding water filtration is noted in Section 1.3 above.  

 
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). Sea otters are not 
appropriate for free-ranging environments. 

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, and public 
(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. 
 

Exhibit design and animal management: Exhibits designed to 
allow protected, semi-protected, and free-contact methods of 
training are recommended. Ideally, an exhibit would allow the 
separation of animals so that each otter could at times be trained 
in a “one-on-one” situation, both on land and in the water. There 
are numerous safety issues related to ensuring that training, 
handling, and husbandry management are accomplished 
appropriately. These are examples of general safety precautions 
that will assist in facilitating a safe and successful care program 
once implemented correctly: 
 

Staff safety: Sea otters have been known to aggress with very few behavioral precursors. When working 
in a free-contact setting, staff should wear knee-high rubber boots to protect the portions of their legs 
most easily accessible to a sea otter bite. When working near water, appropriate water safety equipment 
should be stored nearby in case staff fall into the water (e.g., life preservers, long-handled hooks, throw 
bags). 
 

Doorway access: The handles used in doorways to and from sea otter exhibits should be designed to 
prevent otter manipulation. This can be achieved by locating door handles higher than the otters can 
reach, at a height of at least 1.5 m (5 ft).  
 

Dry land: Exhibits should have sufficient amounts of dry land to provide animal caretakers, when working 
in the same space as sea otters, with a safe area to operate within. The otters should also have sufficient 
space to distance themselves from the caretakers if they choose. 
 

Shifting: All exhibits should contain shift doors which allow animals to move by land or water from the 
exhibit to holding areas. Since sea otter behavior can at times be unpredictable, alternate access 
pathways for caretakers to get into/out of the animal areas should also be considered. Allowing sea otters 
to move between exhibits via water is preferred, especially when working with old or injured animals. Shift 
doors should be secured such that otters cannot open or close them. Through-pins out of reach of the 
otters can be used to secure guillotine gates in pools which might be pushed up and open by an otter. 
 

Exhibit substrates: The substrate within the sea otter enclosure should provide a smooth surface for 
animals to slide on while providing adequate traction for staff to walk without slipping. A solid, hard 

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, staff, and public 
are not threatened by the pests, 
contamination from pests, or the control 
methods used. 

AZA Accreditation Standard 
 

(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. 

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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substrate throughout the habitat is recommended since dirt or sand will impact water and fur quality and 
larger pebbles could pose accidental ingestion hazards.  

 

Primary containment: It is recommended that vertical containment barriers with smooth and irregular 
surfaces for sea otters have a minimum height of 1.5 m (5 ft) to prevent otter escapes. Where irregular 
surfaces or rockwork are used, the walls should be as smooth as possible, without any significant pockets 
or protrusions which might offer the otter enough purchase to scale the wall. Walls should rise straight up 
from the floor or should slope into the exhibit as they rise to avoid any possibility of animals climbing out 
or climbing up and falling. The power and dexterity of the sea otter and its ability to climb, unscrew, 
unbolt, and disassemble should never be underestimated.  
 

Windows: Otters instinctively try to replicate natural feeding behavior by breaking all objects and food 
items on hard surfaces, and pool sides and viewing windows are an ideal location for this behavior. 
Because of this, windows used for containment walls should be constructed of double-laminated safety 
glass or structurally sound acrylic panels. Although glass windows are more resistant to scratching, 
broken windows are costly to replace. The use of acrylic windows will likely need maintenance, including 
buffing, as needed on a regularly scheduled basis. The use of sacrificial acrylic covers can be considered, 
as these enable the sea otters to utilize enrichment initiatives and food items with hard shells on exhibit, 
without risk of damage to the viewing window. Some facilities choose to provision sea otters with soft food 
items in exhibit spaces with glass windows and deliberately deliver whole shelled food in holding areas or 
exhibit spaces without glass or acrylic. 
 

Chain link fences: Sea otters are excellent climbers and are capable of easily climbing chain link fences 
and ladders. Chain link fences of 1.8 m (6 ft) and 3.7 m (12 ft) ladders have been repeatedly scaled by 
sea otters. A solid smooth surface barrier should cover all exposed chain link from the floor to a height of 
a minimum of 1.2 m (4 ft) to prohibit climbing. Ladders should never be left unattended in an exhibit as 
sea otters can easily climb ladders. 
 

Doors: Sea otters are capable of opening doors with standard doorknobs. Door handles should be placed 
out of the reach of the otters at a minimum of 1.5 m (5 ft) high or a secondary dead bolt or latch should be 
secured at a minimum height of 1.5 m (5 ft) above the floor of the exhibit. 
 

Animal safety: Sea otters are tool users with excellent manual dexterity and strength, and are very 
capable of removing anything not solidly secured within the exhibit. If and when sea otters obtain small 
solid objects such as rocks, bolts or nuts, they can use the items to break windows or the item could be 
ingested. Underwater windows, especially glass windows, should be over-engineered with multi-layered 
glass for safety. In the event an underwater window is broken, windows that are made up of several 
layers will ensure that the window will remain in place with no leaks or danger of breaking loose. 

Sea otters can use anything in the exhibit as a step, including another sea otter. Exhibit furniture 
should be carefully placed within the enclosure and/or fixed in place to avoid becoming an escape access 
point. Electrical and plumbing fixtures should also be above the reach of the otters at a minimum height of 
1.5 m   (5ft) above the deck of any exhibit space. Electric cords should never be draped overhead where 
a sea otter might obtain purchase. Sea otters are capable of jumping out of water to a height of 1.2 m (4 
ft). Windows that are adjacent to water should have a vertical distance that is high enough to stop visitors 
from reaching over the glass, thereby preventing animal bites and ensuring the safety of the animals. 

Care should be taken in the placement and vacuum/suction power of water outflows/drains from 
primary exhibits or holding pools. Otters have been known to insert a limb into these pipes. The suction 
may be such that the animal becomes entrapped and subsequently drowns. Appropriately perforated 
covers which are physically mounted to the pool substrate to prevent removal, and which prevent the 
introduction of food, toys, rocks, etc. should be developed and installed. 

 

Visitor safety: Exhibits in which the visiting public is not intended 
to have contact with animals must have a guardrail/barrier that 
separates the two (AZA Accreditation Standard 11.3.6). Sea 
otters will often stand up vertically against windows and walls. 
From a public perspective, it is recommended that there be at 
least 2.1 m (7 ft) between the public ground level and the top of 
the external exhibit wall or window to minimize the potential for 
foreign objects to be added to the exhibit by visitors and to 

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. 
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protect visitors from any potential biting.  
 

Emergency procedures: All emergency safety procedures must be clearly written, provided to 
appropriate staff and volunteers, and readily available for reference in the event of an actual emergency 
(AZA Accreditation Standard 11.2.4). In the event of power loss, 
back-up power systems should be sized to allow proper water 
flow for skimming; for long periods of water-flow interruption, 
chiller systems may be needed. Contingency plans should be in 
place to handle weather emergencies such as hurricane or flood.   

In case of a sea otter escape, institutional policies for retrieval 
and containment of the animal should be followed. Staff or 
volunteers should notify the appropriate chain of command, keep 
the animal in sight, ask the public to leave the area, and attempt 
to slowly encourage the animal into a building or other confined 
area. Nets, push boards, and gloves should be available in case 
of these emergencies. Tranquilizer guns should not be used on 
this species. Instead, if anesthesia is required, a pole dart should 
be used. In the case of severe weather (i.e. hurricanes, tornados, 
thunderstorms), animals should be confined to indoor holding. 
Policies regarding other emergencies such as fires or 
earthquakes should be developed by each institution based on 
the species and enclosure design. For all of these situations, an 
institutional policy should be developed in advance. If sea otters 
need to be relocated to safety away from their primary exhibit or 
holding area, they can be maintained in cleaned, softened, 
dechlorinated fresh water for several days (Jessup et al., 2012). 

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).  

 Emergency drills must be conducted at least once annually 
for each basic type of emergency to ensure all staff are 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 
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). 

 AZA-accredited institutions must also ensure that written 
protocols define how and when local police or other emergency 
agencies are contacted and specify response times to 
emergencies (AZA Accreditation Standard 11.2.7). It is recommended to communicate institutional 
emergency policy, procedure, and intention with local law enforcement and emergency officials. 
Establishing a smooth working relationship in advance of an emergency may save lives. 

AZA-accredited institutions which care for potentially dangerous animals must have appropriate 
safety procedures in place to prevent attacks and injuries by these animals (AZA Accreditation Standard 
11.5.3; AZA Accreditation Standard 11.5.2). Although sea otters are the smallest of all marine mammals, 

AZA Accreditation Standard 
 

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

AZA Accreditation Standard 
 

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

 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 
 

(11.2.5) 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 
 

(11.2.0) 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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AZA Accreditation Standard 
 

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

AZA Accreditation Standard 
 

(11.5.2) All areas housing venomous 
animals, or animals which pose a serious 
threat of catastrophic injury and/or death 
(e.g. large carnivores, large reptiles, 
medium to large primates, large 
hoofstock, killer whales, sharks, 
venomous animals, and others, etc.) must 
be equipped with appropriate alarm 
systems, and/or have protocols and 
procedures in place which will notify staff 
in the event of a bite injury, attack, or 
escape from the enclosure.  These 
systems and/or protocols and procedures 
must be routinely checked to insure 
proper functionality, and periodic drills 
must be conducted to insure that 
appropriate staff members are notified. 

they can be aggressive biters and are difficult to restrain by anyone that has not been trained in the 
handling of this species. All staff should receive extensive training on how to capture and restrain this 
species before being allowed to work with this animal. Restraint equipment includes large dip nets, throw 
nets, crowding boards, stuff sacks and bite resistant gloves. Care should be taken to ensure a quick, 
efficient capture as overheating and coat degradation can occur during longer procedures. 

Animal attack emergency response procedures must be defined and personnel must be trained for 
these protocols (AZA Accreditation Standard 11.5.3). 
Appropriate capture equipment such as nets should be near 
the exhibit and those working with this species should be 
trained on the equipment use.  

Animal attack emergency drills should be conducted at 
least once annually to ensure that the institution’s staff know 
their duties and responsibilities and know how to handle 
emergencies properly when they occur. All drills need to be 
recorded and evaluated to ensure that procedures are being 
followed, that staff training is effective, and that what is 
learned is used to correct and/or improve the emergency 
procedures. Records of these drills must be maintained and 
improvements in the procedures duly noted whenever such 
are identified (AZA Accreditation Standard 11.5.3; AZA 
Accreditation Standard 11.5.2).  

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

In developing an emergency response protocol, each 
institution will have unique history and circumstances to 
address. However, four core sets of actions should be 
covered by the document. Firstly, the employee, or volunteer, 
responding to the emergency should call the institution’s 
communications center, providing the location and 
circumstances of the emergency according to the format 
defined by the institution. Secondly, the responding employee, 
or volunteer, should assess the situation, according to 
priorities defined by the institution, to formulate a plan of 
action. Parts of this plan may be pre-determined by the 
protocol, such as communications trees, team responses to 
details of the initial call, equipment to be used, and so on. 
Thirdly, the employee(s), or volunteer(s), assembled should 
secure the scene according to the plan of action. Finally, the 
appropriate employee(s), or volunteer(s), as defined by the 
institution, should prepare a detailed written report and 
analysis to explain the actions taken and the results that were 
achieved (San Diego Zoo Global Academy, 2013).  

No single protocol or methodology can cover every 
possible situation. Analysis of drills, or training exercises, 
should aid in continually improving both proficiency and the 
procedures themselves. Narrative reports which outline the 
details of drills, exercises, or training may be useful, especially 
if they include descriptions of the specific successes and failures of the exercises along with 
recommended modifications in procedure. Recording the names of participants and the scope of an 
exercise also provide important perspective. 
  

AZA Accreditation Standard 
 

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

Sea otters are generally exhibited in groups of 2-6 individuals, but it is essential to keep separate 
records for each individual animal. The AZA Sea Otter SSP and North American Regional Studbooks 
manage Enhydra lutris to the subspecies level of E. l. neries and E. l.  kenyoni. Reports requested from 
institutions are for individual animals’ specimen reports or histories and taxon reports which consist of 
summary lists of birth, death, disposition, and acquisition of all sea otters at an institution within a defined 
date range. These reports are utilized in updating studbook information. 
 
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 regulatory agencies (e.g., marine mammal 
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, gender, weights, 
enclosure locations and moves, and reproductive status (see 
Appendix B for Guidelines for Creating and Sharing Animal and 
Collection Records).   

The current standard of care for sea otters ex situ includes a 
comprehensive behavioral husbandry program (See Chapter 9). 
Behavioral records should include descriptions of all behaviors 
under stimulus control, descriptions of discriminative stimuli, 
behavioral criteria associated with those behaviors and 
explanations of specifically how the behavior was trained 
(scanned vs. using successive approximations). These records 
provide consistency for all staff and animals and assists with an 
otter’s successful acclimation when transferred from one facility to 
another. 

A designated 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 and veterinary records must be 
duplicated and stored at a separate location (AZA Accreditation Standard 1.4.4) and at least one set of 

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 records must be kept 
current. 

AZA Accreditation Standard 
 

(1.4.4) Animal records and veterinary 
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. 
Electronic systems are preferable. 

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. 
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historical records safely stored and protected (AZA Accreditation 
Standard 1.4.5). No additional recordkeeping beyond best 
professional practice, as outlined in this chapter, is required for 
sea otters.  

Since many types of information are maintained in AZA 
institutions, the term collection and/or transaction records are 
used in this chapter to specify the main animal records. Animal 
transaction confirmation documents should be maintained for all 
animals entering the collection by means other than birth or leaving the collection by means other than 
death. This applies not only to live animals, but also to non-living biomaterials and artifacts (other than 
samples for health testing) derived from those animals. These documents contain the terms and 
conditions of transactions, should be signed by both parties to the transaction (except invoices), and kept 
at the institutions as proof of legal possession or ownership and compliance with applicable laws. 

AZA member institutions must inventory their sea otter 
population at least annually and document all sea otter 
acquisitions, transfers, and euthanasias (AZA Accreditation 
Standard 1.4.1). All sea otters housed 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 C) and the long-
term welfare of animals should be considered in all acquisition, 
transfer, and transition decisions.  

Transaction forms should help document that potential 
recipients adhere to the AZA Code of Professional Ethics, and all 
relevant AZA and member policies, procedures and guidelines. Whether sea otters are housed in AZA 
facilities or non-AZA accredited facilities, transaction forms should ensure compliance with the applicable 
laws and regulations of local, state, federal, and international authorities. Recordkeeping requirements 
apply to all sea otters at the institution, including the main collection and, if applicable, research and 
rehabilitation collections. See Appendix G for sample forms that are typically used with sea otters for daily 
reporting, acquisitions, and dispositions. 
 
3.3 Permit Considerations 

Marine mammals housed in zoos and aquariums in the United States fall under the jurisdiction of three 
federal agencies that regulate and enforce three primary laws pertaining to the conservation and 
management of marine mammals: the Marine Mammal Protection Act (MMPA), the Endangered Species 
Act (ESA), and the Animal Welfare Act (AWA). 

 

Regulatory agencies:  
1. National Marine Fisheries Service (NOAA Fisheries)  

• The agency has oversight responsibility under the MMPA for collection of most marine 
mammals from the wild, imports, and stranded marine mammals, specifically whales, 
dolphins, porpoises, and all pinnipeds except walruses. 

• NOAA Fisheries also maintains an inventory of most facility-held marine mammals in the U.S. 
as required by the MMPA, keeping track of transports and exports of the animals.  

2. U.S. Fish and Wildlife Service (USFWS) 
• The agency has responsibilities under the MMPA and the ESA similar to NOAA Fisheries but 

for the conservation and management of sea and marine otters, walruses, polar bears, three 
species of manatees, and dugongs.  

• USFWS is the U.S. management authority for CITES (Convention on the International Trade 
in Endangered Species of Wild Fauna and Flora, 1973). 

o A CITES permit must be obtained for the export of sea otters to any country outside 
the U.S. See https://www.fws.gov/permits/ for permit requirements. 

3. USDA–Animal and Plant Health Inspection Service (APHIS)  
• Establishes federal minimum regulations for the care, maintenance and transport of marine 

mammals in public display facilities.  

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.fws.gov/permits/
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• Provides licenses and registration of persons/facilities subject to the AWA (USDA Exhibitors 
License) and inspects all facilities to assure compliance with the regulations.  

• APHIS also reviews for comparability all non-U.S. facilities to which marine mammals in the 
U.S. are exported.  

 

Care should be taken to ensure all animal managers work in close contact with representatives from 
all pertinent agencies when planning to obtain or maintain marine mammals and specifically sea otters in 
their zoos and aquariums. Institutions should be familiar with these regulations, have access to the 
documents containing these regulations, and, where appropriate, fully comply with the standards of care 
detailed within them.  

Most marine mammal issues are covered in the regulations listed above. Although not specific to care 
and maintenance within a zoo or aquarium, other pertinent laws include the Fur Seal Act of 1912, which 
incorporated the international Fur Seal Treaty of 1911 as a US statute (specific to northern fur seals 
Callorhinus ursinus and sea otters Enhydra lutris spp.), and the Lacey Act of 1901 which prohibits the 
importation, exportation, transportation, selling, receiving, acquiring or purchasing of any fish, wildlife or 
plant that has been taken or possessed in violation of any law, treaty, or regulation of the US or in 
violation of any Indian tribal Law. 

In the United States, sea otters are regulated at the federal level by the Division of Management 
Authority (DMA) of the United States Fish and Wildlife Service (USFWS). Therefore, possession and/or 
specific activities (e.g., transport) involving sea otters usually require a permit(s) issued by the USFWS, 
granting permission for possession and/or the specific activities. The application and approval process 
may take a few weeks to many months. These permits need to be received by the applicant before the 
proposed possession or activity can occur.  

Because the southern sea otter and the Southwest Alaska Distinct Population Segment of northern 
sea otters are designated as threatened under the Endangered Species Act (ESA, 1973) and as depleted 
under the Marine Mammal Protection Act (MMPA, 2015), they cannot be granted a public display permit 
and cannot be owned by a zoo or aquarium. This protection also means that they cannot be exported 
outside the U.S. Currently, sea otters managed within the AZA Sea Otter SSP and associated studbooks 
all originate from (or are the progeny of) the populations listed under the ESA and MMPA and  fall under 
these guidelines. Instead, all sea otters in U.S. zoos and aquariums are considered to be on loan from the 
USFWS and are cared for and maintained under individual Letters of Authorization (LOA) from the DMA 
of the USFWS. Primarily, an LOA is granted when a stranded rescued sea otter is deemed non-
releasable by the DMA and needs to be transferred to a facility that can provide long-term care. The LOA 
is granted in accordance with 16 U.S.C. 1379, Section 109(h) of the MMPA, and the ESA, as amended, 
provided that all the conditions of the LOA are met. The authorization is granted with the understanding 
that the primary purpose of the transfer of the sea otter to a zoo or aquarium is for the long-term care and 
maintenance of the sea otter and the USFWS retains ownership. The sea otter may be placed on public 
display as long as the display includes educational information, such as the status of sea otters in the wild 
and the importance of avoiding human interactions with wild sea otters, and does not interfere with the 
sea otter’s care and maintenance. The sea otter may not be sold or bred and any transfer to another 
facility requires prior authorization from the USFWS-DMA. The USFWS reserves the right to transfer the 
sea otter if such action is in the best interest of the animal and/or the recovery of the species. 

Sea otters from populations not listed as threatened under the ESA or as depleted under the MMPA 
can be placed at a facility under a public display permit, and can also be exported to an authorized facility 
outside the United States. Regulations, permits, and other compliance issues surrounding the potential of 
any non-U.S facility acquiring a non-listed sea otter are described above. Collaborative discussions 
between facilities housing sea otters in the U.S. and the USFWS have resulted in a consensus-based 
decision to manage the placement of non-releasable rescued sea otters as follows: place southern sea 
otters in available spaces in U.S. facilities and make every effort to export northern sea otters from non-
listed populations to compliant facilities outside the U.S. 
 
3.4 Government Ownership 

Sea otters from populations listed under the Endangered Species Act, and their progeny, are 
considered wards of the USFWS and cannot be owned by zoological facilities. This status applies to all 
southern sea otters and northern sea otters from the Southwest Alaska Distinct Population Segment 
(roughly from the Kodiak Island through the Aleutians). As mentioned above, individuals from these 
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populations are maintained under Letters of Authorization from USFWS which allows for long term 
care/rehabilitation with incidental display, which is different than a display permit. Northern sea otters from 
the non-listed populations will also start out as belonging to the USFWS, but ownership can be 
transferred to a facility if the facility has a sea otter public display permit and applies for each otter to be 
transferred to that permit.  
 
3.5 Identification 

Ensuring that sea otters 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. Types of identifiers include: 
 

Physical identifier: These include, but are not limited to, passive integrated transponder (PIT) tags and 
flipper tags. Permanent physical identifiers are often required when a species is regulated by a 
government agency and necessary to distinguish separate animals in studbooks. 
 

Intangible identifiers should also be used. These include, but are not limited to, institutional accession 
number, house name, public name, studbook number, and a universal identifier (e.g., ZIMS Global 
Accession Number). 

 

Transponder chips: Passive Integrated Transponder (PIT) tags have been used for the permanent 
identification of a variety of species including sea otters for several years. These transponders fulfill 
several of the criteria necessary for animal identification (Loomis, 1998). The small size, typically 1–4 mm 
(0.04–0.1 in.), tends not to influence behavior. The transponders do not appear to cause pain or stress 
once implanted. Each transponder generates a unique alphanumeric readout when activated by the 
external scanner that can be used to identify an individual. Finally, as the transponder is not active until it 
is externally stimulated, each one should last through the life of the animal. There are several brands of 
transponders and readers, and care should be taken to research compatibility between the different 
brands and the readers used.  

When first described for use in the sea otter, the transponder was implanted in the subcutaneous 
tissue at the base of the neck between the scapulae (Thomas et al., 1987). While this practice is feasible 
for anesthetized animals, there was concern for the safety of caretakers handling alert animals, as the 
application location is in close proximity to the otter’s mouth. For this reason, it is currently recommended 
that transponders be placed in the subcutaneous space in the caudal femoral region, typically over the 
semimembranosus and semitendinosus muscles. 

Insertion of transponders does not require either general or local anesthesia, although the procedure 
can be easily performed during chemical immobilizations of animals. This procedure can occur with otters 
of any age, including during the first hands-on veterinary assessment of pups or during quarantine 
exams. It is recommended that sea otters in zoos and aquariums receive a PIT as soon as possible to 
ensure the consistent recording of veterinary and behavioral information for each individual animal.  

The following protocol has been successfully used with sea otters. With the animal appropriately 
restrained, the fur over the left inguinal area can be gently parted with a 1:1 combination of sterile 
lubricating jelly and povidone-iodine solution. The implanting tool is simply a syringe/needle combination 
with a plunger extension which forces the transponder from its location within the bore of the needle. 
During insertion, care should be taken to ensure that the needle actually does penetrate the skin, so that 
the transponder is not merely deposited within the dense undercoat of the otter. In females, the tag 
should be implanted cranial to the mammary gland. Providing digital pressure over the insertion site is 
adequate to control the relatively minor hemorrhage that may occur. After insertion, the transponder 
should be tested by passing the scanning wand over the insertion site. 

The most significant limitation to transponder use is the relatively short reading range of 5–38 cm (2–
15 in.) depending upon manufacturer. This necessitates having the animal in hand; the scanner cannot 

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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be utilized to identify animals at a distance. Transponder failure can also occur, and rough handling of the 
transponder can cause damage to the glass casing. Recently, there have been reports of soft tissue 
sarcomas associated with transponder chip implantation in two small zoo mammals (Pessier et al., 1999). 
To date, there have been no such reports of similar issues in the sea otter. Another consideration in the 
implantation of the transponders in sea otters is the subsequent inability of veterinarians to utilize 
Magnetic Resonance Imaging (MRI) technology in animals with transponders. 

 

Flipper tags: A variety of schemes for attachment of flipper tags in the sea otter have been attempted 
over the years. The use of metallic tags was abandoned, as otters would frequently bend the tag, causing 
pressure necrosis of the underlying webbing and subsequent loss of the tag. Plastic tags of a variety of 
colors and designs have also been employed. Techniques for anchoring tags with either double or single 
puncture have both been utilized (Ames et al., 1983). 

There are several limitations related to the use of flipper tags in sea otters. There is a limitation to the 
number of colors that can be employed effectively when using these tags. While the difference between 
red and orange may be quite striking up close, color interpretation when animals are within their 
enclosures or in the water may be problematic. Colors can also fade over time when exposed to UV 
radiation from the sun. If flipper tags are used, it is recommended that easily discernible colors are 
chosen. Despite extraordinary efforts, flipper tags may still be lost, either by damage to the interdigital 
webbing, or by actual failure of the tag itself. The ability of the observer to identify the otter based upon 
tag color or position is frequently influenced by the animal’s posture in the water, and tags are often 
covered with the contralateral foot or exhibit materials such as kelp. 

The following protocol has been used successfully to apply flipper tags to sea otters. Plastic tags 
(Temple® brand) should be attached to the hind flipper by a single puncture technique. Ideally, flipper tags 
are best applied to animals that have nearly completed their growth to place the skin punches in the 
interdigital web in an accurate manner. Otters should be physically or chemically restrained to allow the 
tags to be fitted. Once restrained, a 5 mm (0.2 in.) puncture should be made through the webbing with an 
appropriately sterilized leather punch or Baker’s biopsy punch. The skin puncture should be placed such 
that tension is not created when the tag is inserted, which would mean that the puncture is too proximal. 
The puncture should also not be too distal, which would create too much space between the margin of 
the flipper and the tag. In young animals, the tag should be fitted to facilitate growth. After the skin 
puncture has been made, the plastic should be inserted by its open end through the skin hole and then 
rotated 180° so that the open end is at the margin of the flipper webbing. The inherent hole in the open 
end of the tag should be filled with glue and a screw should be placed to secure the tag. 

By utilizing a variety of colors and color combinations, a number of individuals can be identified using 
flipper tags. Furthermore, tags may be placed in one of two locations: either the interdigital webbing 
between digits 4 and 5, or between digits 1 and 2. Interagency communication is important to assure that 
color combinations and locations be unique to one individual. Thus far, it has not been necessary to apply 
more than one tag at a time to a flipper. 
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Chapter 4. Transport 
 
4.1 Preparations  

All sea otter transports must be conducted in compliance with 
APHIS Specifications for the humane handling, care, treatment, 
and transportation of marine mammals (Animal Welfare 
Regulations, 2017). Shipping institutions should also abide by the 
International Air Transport Association (IATA) requirements for 
shipping animals by air (see www.IATA.org). These regulations 
take precedence over any recommendations in this document. 
Letters of Authorization (LOA) from the USFWS require that a full 
physical exam of the sea otter including CBC and serum 
chemistries be conducted within 10 days of the transport to 
ensure the animal is fit for transport. 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 (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. Transport planning needs to include pre-transport preparations, the transport 
itself, and the post-transport acclimation. (NOTE: This document does not address the emergency 
transport of stranded animals.) Consultation should be sought from colleagues when considering 
transports of more than 12 hours. 
 

Transport documentation: Transport of sea otters entails coordination with and approval by federal 
agencies. The required documents include the following: 
 

• If both facilities are in the US, USFWS Form 3-200-87, which requires a Draft Transport Plan, 
should be submitted  at least 30 days in advance for non-emergency transport of animals 
requiring a Letter of Authorization for incidental public display. All USFWS forms are available 
from https://www.fws.gov/forms/. (Note that forms are updated every few years.) If a facility is to 
receive sea otters for the first time, a USDA-APHIS inspection may be required prior to receiving 
animals. 

• If the recipient is outside the US:  
o The facility and transport plan should be approved by both USFWS (Form 3-200-53) and 

USDA (Completion of Comparability Standards Evaluation for Foreign Facilities 
https://www.aphis.usda.gov/animal_welfare/downloads/COMPARABLE-STANDARDS-
EVALUATION-FOR-FOREIGN-FACILITIES.pdf). Initial review of these documents for a 
new facility may takeup to 6 months; a minimum of 60 days is required.  

o International Health Certificate with endorsement by a regional USDA APHIS VS 
Veterinary Medical Officer (VMO) required shortly prior to transport, appointment 
required. Precise timing depends on requirements of receiving country and may be the 
day of transport or up to 10 days prior to transport if the final veterinary exam is complete. 

o Documents (e.g., certificates of rabies vaccination, a country-specific health certificate) 
required by the receiving country may require endorsement by a VMO. 

o USFWS: A regional USFWS Wildlife Inspector from a Designated Port should 
countersign the CITES export permit (NOTE: Shipping invoice, vehicle license plate, or 
aircraft tail number is required before the permit can be countersigned) and endorse the 
Declaration of Export (USFWS Form 3-177). Designated Port Waivers are possible if 
using a different export point reduces the overall transport duration. This waiver requires 
an application (USFWS 3-200-2) and should be obtained in advance during the initial 
transport planning process.The regional office should be contacted at least 72 hours in 
advance in advance to schedule an inspection appointment. 

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 local, state, 
and federal laws 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. 

 

https://www.fws.gov/forms/
https://www.aphis.usda.gov/animal_welfare/downloads/COMPARABLE-STANDARDS-EVALUATION-FOR-FOREIGN-FACILITIES.pdf
https://www.aphis.usda.gov/animal_welfare/downloads/COMPARABLE-STANDARDS-EVALUATION-FOR-FOREIGN-FACILITIES.pdf
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Customs:  All customs requirements and documentation are the responsibility of and are coordinated by 
the receiving facility. An invoice may be required for custom purposes. This should be coordinated well 
ahead of time to ensure all correct items and values are listed. Additionally, customs may require a letter 
of animal transfer/donation for the animals involved.. 
Pre-transport preparations: Preparation of a checklist of tasks and timing is always of benefit with such 
a complex activity. In addition to transport crate(s), state and federal (as applicable) permits, transaction 
paperwork, health certificates and related documents, scheduling and coordination of preparation, and 
execution of the move are important components. Travel logistics for animals and staff, whether by land, 
air or water, should be organized and confirmed well in advance of shipment. Depending on the mode of 
transport, tools, equipment, vehicles, and backup options should be prepared and assembled. These are 
general considerations and are not intended to be an exhaustive list. All transports should be carefully 
planned to ensure that the fastest route is taken with the fewest number of stops and transfers. If a 
transport encounters a delay, a means to provide food and water safely is critical. When shipping, it can 
be helpful to contact zoos along the route, prior to transport, in case assistance is needed along the way. 

The impact of the transport on an animal is influenced by several parameters including the age of the 
sea otter, the length of the time required to go from pool to pool, and the number of time zones between 
the two facilities, among others. In general, the older the animal (past weaning, >4-6 months), the longer 
the transport (> 10 hours long), and the larger the time zone difference (> 4 hours), the more the animals 
may be affected by the transport and the more important pre-transport acclimation and planning is. Some 
of the parameters to consider mitigating in advance of the transport include: 
 

• Environmental changes: Staff at both facilities should compare ambient air and water 
temperatures and, if possible to control, change them to bring as close as possible. NOTE: 
significant differences may change the caloric needs of the animals. 

• Container familiarization and acclimation: At a minimum, animals should be introduced to the 
crate with the doors closed in part to confirm that the container is of sufficient size. Ideally, 
animals will be frequently exposed to the containers and held for increasing amounts of time up to 
the length of the transport. Training sea otters to enter a shipment crate in advance of actual 
transport is highly recommended, and can be accomplished using standard positive 
reinforcement techniques (see Chapter 9 for additional information). Additionally, while the sea 
otters are being held in the transport containers, routine activities should take place (e.g., feeding, 
adding ice, moving the containers, rinsing animals, etc.) thereby familiarizing both the otters and 
the attendants to the process. 

• Independence training: Housing sea otters by themselves for short periods of time prior to 
transport may help acclimate them to the solitary housing of transport. 

• Time zone differences: For transports between facilities more than 4 time zones apart, shifting 
photoperiod and general activity in advance of transport may reduce symptoms of jet lag post 
transport. The rule of thumb for human travelers is one day per time zone to adjust. Additionally, 
to aid in adapting to a new feeding schedule, temporarily increasing the frequency of feeds, 
namely to every 4 hours around the clock, facilitates syncing with the new work day post 
transport. 

• Diet transition: If possible, novel food items from the receiving facility (i.e., species not provided to 
an otter at the originating facility) should be introduced prior to transport. Arranging for 
provisioning the originating facility may be difficult when the food has to be imported to the United 
States. If the transition is not possible to do beforehand, sufficient food from the originating facility 
should accompany the otter to allow for a slow transition of the diet following transport. A general 
rule of thumb is to change less than 10% of the diet per day once the animal has settled in to 
allow for the gastrointestinal system to adapt. This timeline may require more than a two-week 
supply of food to accompany the transport. 

• Prophylactic drugs: Both sedatives (e.g., benzodiazepines) and gastrointestinal protectants (ie.g., 
ranitidine, sucralfate, metronidazole) have been used prophylactically during transports to 
mitigate stressors. In case these drugs are needed during transport, it may be prudent to 
understand how individuals respond by doing short trials in advance of transport. (Drug doses are 
included in Chapter 7). 

• Final physical exam and diagnostics (CBC and serum chemistries at a minimum): Letters 
authorizing transports require physical examinations to be done within 10 days of transport. 
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Veterinarians from both shipping and receiving facilities should review results from this exam and 
agree that the sea otter is cleared for transport.  

 

Transport container: The shipping container should conform to USDA-APHIS regulations (Animal 
Welfare Regulations, 2017), and those used for transporting sea otters by air should be an IATA-
approved transport container that will ensure the animal will not escape or injure itself during transit. The 
container should be made of solid material capable of supporting an otter’s weight, as well as additional 
weight for ice and any equipment necessary for regulating the otter’s surroundings. For example, ice 
tubes placed under the otter crate flooring to help keep the otter cool account for additional weight. It is 
also recommended that the crate sit inside a catch basin pan that will contain dripping ice, urine, and 
feces.  

The shipping container should provide adequate ventilation during all phases of the transport. 
Ventilation holes should be provided on four sides of the transport crate, and should be located near to 
where the otter’s head will be resting at both standing and lying heights. Ventilation holes should be small 
enough to prevent paws from sticking out. Additionally, there should be adequate access to the otter to 
permit hand feeding, inspection of the animal’s environment, and washing of excrement away from animal 
contact areas. Crate size should be large enough to allow for a false bottom to permit drainage and for 
the animal to assume normal postures and to be able to turn around with all feet on the ground. 
Nominally, adult sea otters would need containers with about 42 in. L x 32 in. W x 28 in. H internal 
dimensions, but staff should confirm that the animals being transported have adequate space prior to 
transport. Sea otter containers are exposed to sea water frequently and need to be inspected for 
evidence of corrosion, rust, or deterioration of the securing bolts and doors prior to each use. Crates 
should always be disinfected and rinsed with fresh water after every use.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Transport container key features. 
Photos courtesy of Brett Long 2016 

• Recessed floor which captures wastes and water 
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• PVC ‘grate’ flooring can be constructed using full or ‘half-pipe’ tubes providing an irregular surface and drainage ‘slots’ 
which elevates animals above the accumulation of wastes and water 

• Internal attachments accessible to sea otters are of a type or attached in such a manner that precludes manipulation by 
the inhabitant 

• Clear sides (Plexiglas) allowing easy visualization of inhabitant 
• Numerous holes on four sides providing ventilation and ports to provide food 
• Slots along the top allowing easy addition of ice or provision of food 
• Wheels, allowing easy movement without the risk of accidental insertion of fingers through ventilation holes and allowing 

for steady horizontal motion when moving on the ground 
• Sliding door on short end for animal entry/exit  
• Connecting hardware allows two crates to be positioned and secured end-to-end to enable easy, protected transfer 

between crates 
 

Transport equipment: Safe animal transport needs the use of appropriate conveyance and equipment 
that is in good working order. The equipment should provide for the adequate containment, life support, 
comfort, temperature control, food and water, and safety of the animal(s). Typical transport equipment for 
one sea otter includes: 
 

• 2 crates with flooring that allows drainage (one per animal plus a spare if transfer is needed) 
• 1 container with a day’s ration of prepped sea otter food, plus additional frozen food (in case of 

emergency stops or for diet transition)  
• 1 cooler, filled with ice cubes (bags of ice on top of crates is not recommended due to the 

potential risk of otters pulling the bag into the crate) 
• 12 towels 
• 6 garbage bags (for towels and garbage) 
• 1 storage bin for supplies and animal records 
• 1 tool box with appropriate selection screw drivers, wrenches, cutters, extra fasteners, etc. 
• Thermal monitoring equipment (e.g., thermometers, thermistor readers, implanted thermometer 

readers, FLIR camera) 
• 1 bottle hand sanitizer 
• Transport log for recording feeds and behavior 
• 1 bottle disinfectant spray  
• 1 emergency crash kit (prepared by DVM and including drugs for chemical immobilization), 

NOTE: when traveling international, each bottle should be labeled “drugs needed for chemical 
immobilization of a sea otter.” 

• 10 large absorbent pads (puppy training pads for placement under transport crate) 
• Additional salt water and/or conditioned freshwater containers 
• Garden sprayer capable of delivering water volumes and pressures necessary to rinse feces and 

urine through the grate bottom to the non-contact areas 
• Pump and container to remove and hold excess waste and fluid from crate bottom 

 

Transportation personnel: Safe transport also needs 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 during transport. Proper planning and coordination for 
animal transport necessitates good communication among all affected parties, plans for a variety of 
emergencies and contingencies that may arise, and ensures 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). 

While not required by the Animal Welfare Act, two attendants are recommended for sea otter 
transports, with one being a licensed veterinarian experienced in sea otter medicine. One of the transport 
team should be familiar with the behavior and personality of the otter being transported. In addition, 
she/he should be capable of short term physical restraint of the animal being transported. Inexperienced 
personnel should participate in a support role on several transports under the supervision of someone 
with a successful history or otter transports before taking on primary responsibility for a sea otter 
shipment. 

Transportation standards for marine mammals are outlined in sections 3.112-3.118 of the Animal 
Welfare Act and Animal Welfare Regulations (Animal Welfare Regulations, 2017). The transport plan for 
sea otters should be developed by animal care and veterinary personnel from both facilities and cover not 
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only the transport itself but the pre- and post-transport activities. For transports occurring completely 
within the United States, the transport plan should be included with the transport notification to USFWS 
which is required 15-30 days prior to the transport. Transports to facilities outside of the United States 
require both USFWS and USDA approval, which requires more time. 

 

Emergency situations: Several medical conditions can affect sea otters during transportation. Most 
often, sea otters in transit are affected by adverse temperature conditions. Temperature should be 
monitored if possible, to avoid hyperthermia or hypothermia. While rectal temperature is highly accurate, it 
can be difficult to obtain in active, recalcitrant sea otters and can cause irritation if used repeatedly. Use 
of subcutaneously inserted PIT (Passive Integrated Transponder) tags with thermistors facilitates a less 
intrusive means to monitor this important parameter, but can be more reflective of local coat condition and 
not core body temperature. Tags can be placed in various locations such as between the shoulder blades 
(best correlation with core temperature) or in the inguinal region. However, the thermistor reader needs to 
be very close to the tag which is not easily done while the animals are crated. FLIR (Forward Looking 
Infrared) cameras can help assess coat condition, regional temperatures, and ocular temperatures (which 
often track with core body temperature) but are difficult to use with a crated animal. Abdominally 
implanted thermometers which transmit to a VHF receiver have been used on long transports and allow 
for frequent monitoring of true core body temperature without restraint.  
 

Hyperthermia: The condition occurs when a sea otter’s core body temperature is equal or greater than 
38.3°C (101°F). Panting and restlessness with or without vocalization, followed by lethargy, are signs of 
overheating, and thermoregulatory challenges should be immediately addressed. An overheated animal 
can be cooled off by providing additional ice to rest on and chipped ice for consumption. If possible, the 
hind flippers of the otters can be carefully felt, and ice or a cool spray of water can be applied if they are 
warm to the touch. In the case of critically overheated otters, cold water enemas or administration of 
hypothermic fluids may be indicated. Hyperthermia can be prevented by keeping holding and transport 
areas at lower temperatures and ensuring that the shipping container has good ventilation. On aircraft, 
temperature in the cargo area can be adjusted, and attendants should discuss optimal temperatures with 
the flight crew prior to take off. Providing ice as a substrate and with food treats may also prevent 
overheating. Allowing the otter to consume frozen food and ice is the best method to prevent overheating. 
Reliance solely on ice or other cooling devices to rest upon may be insufficient, as the sea otters’ pelage 
is designed to insulate the animal from cold temperatures. 
 

Hypothermia: The condition occurs when the animal’s core body temperature is below 35.5°C (96°F). 
Hypothermia is generally associated with loss of coat condition/insulation by fecal contamination, fouling 
with food particles, decreased coat cleaning (by grooming or rinsing), or mechanical damage from the 
crate flooring. If the coat is soiled or becomes saturated with water, the otter will lose body heat. This 
condition may start during transport but can persist for several days following transport, and can result in 
immune compromise and subsequent illness. For that reason, sea otters should be transported in carriers 
with raised floors which permit drainage of excrement away from animal resting spaces. Garden sprayers 
can be used to wash fecal matter, food debris, and urine away from the otter. Dependent pups can 
potentially be handled mid-transport and often allow attendants to continue to groom and dry their fur. It is 
not unusual to find some degree of hypoglycemia in hypothermic sea otters as well (see below).  
 

Hypoglycemia: The condition occurs when a sea otter’s blood glucose levels drop below 70 mg/dl. While 
older sea otters develop a tolerance for fasting for over 12 hours, it is recommended that sea otters 
receive portions of their normal diet throughout the transport period. The most effective means to treat 
hypoglycemia is to feed the otter. In more extreme cases it may be necessary to stomach tube the 
animal. Oral, intravenous, or intra-peritoneal 50% dextrose and/or subcutaneous 10% glucose may be 
utilized in cases of emergency; however, the effects are short lived and normal food consumption should 
follow dextrose administration. 
 

Altitude sickness: Altitude sickness has been reported in sea otters being transported in non-pressurized 
aircraft. For that reason, appropriate cabin pressure should be maintained for air transport of sea otters. 
Typical cabin pressures used on commercial flights are 8,000 ft; however, the attendants should discuss 
options with the flight crew and request 5,000 ft. If animals in transit start to exhibit signs of protracted 
discomfort, distress, dyspnea, progressing to neurologic signs, altitude sickness should be considered 
and steps to increase cabin pressure should be taken. 
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Seizures: Seizures have been observed in sea otters during transit. If possible, their cause, which can 
include hypoglycemia, hypothermia, hyperthermia or altitude sickness, should be identified and corrected. 
In cases of status, epilepticus, lorazepam (0.04 mg/kg) IM or an appropriate benzodiazepine (diazepam 
or midazolam) (0.1–2.0 mg/kg) intra-nasally or per rectum may be administered. 
 
4.2 Protocols  

Transport protocols should be well defined and clear to all animal care staff. Safe transport 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. At no time should the animal(s) or people be subjected to unnecessary risk or 
danger. All sea otters should be transported in individual crates, except when lactating females are 
transported with their pups. Where multiple crates/animals are transported, the crates should be secured 
such that there is sufficient ventilation space between the crates. Where familiar sea otters are 
transported in the same airplane or truck in separate crates, there should be few concerns with having the 
transport crates in close proximity to one another. Animals that are used to being close to other animals, 
such as recently weaned pups and their mothers or stranded pups rehabilitated together, may become 
agitated and vocal in these situations; therefore, engaging in pre-transport independence training is 
recommended. 

 

Pre-transport preparation: Changing husbandry routines may begin weeks before transport and should 
encompass the previously listed activities. If prophylactic gastrointestinal protectants are to be used, they 
should be dosed on a schedule to achieve therapeutic levels during the transport. 

As for the day of transport itself, trucks should be loaded with all equipment and personal gear first. 
Only when everything is ready should animals be removed from their pools. Ideally, sea otters were 
previously moved to an area from which it is easy to remove them so that final loading on the day of 
transport is quick and low stress. Some animals have been trained to enter crates or nets as part of their 
acclimation program or normal husbandry practices. The use and timing of sedatives or chemical restraint 
is highly dependent on the individual animal temperament, the overall transport plan, and balancing the 
benefits with the side effects. 

 

Food and water: Feeding is typically done piecemeal by the otter’s handler, and is best done throughout 
the transit period when transit is expected to exceed 4 hours but may be required at shorter intervals 
especially when transporting very young animals. Ideally, animals are kept on a regular feeding schedule; 
however adjustments may need to be made for logistical reasons. The feeding plan should be developed 
as part of the transport plan. Food should always be brought along in an insulated, iced container, even if 
it is anticipated that it will not be administered, in case there is a lengthy, unscheduled stop. Care should 
be taken in the type of food provided to sea otters during transport, as excessive oil from some food items 
may cause slicking or matting of the sea otter’s fur during transport. Clams and shrimp, which are regular 
diet items for otters, are an acceptable and simple to prepare food for transport. For international 
transports, any approvals for food and drugs need to be obtained by the receiving facility prior to 
transport.  

It is currently recommended that ice and water be available at all times during transport of sea otters. 
Ice can be added directly into the transport crate for the otter to eat to provide hydration and reduce 
overheating. In this capacity, ice can act both as a dietary supplement and as a physical cooling 
mechanism that is built into the transportation crate. For example, PVC tubes filled with frozen water and 
placed below the transport crate bed can provide the otters with a cool floor to lie on during transport. 
Additional water may be used to spray on an animal for cooling or to clean bodily waste and uneaten food 
items that can build up in the crate. Handlers should be alert to coat condition when rinsing sea otters. If it 
appears that coat condition has deteriorated to the point of becoming water logged, the sea otter is at risk 
of hypothermia and steps should be taken to dry the fur or support the otter to avoid secondary problems. 

 

Substrate and bedding: The floor of the transport crate should be grated, perforated, or otherwise 
designed to allow drainage of food, water/ice, and bodily waste away from the animal during the 
transport. The surface should also be sturdy and able to tolerate being wet. Overly textured or overly flat 
surfaces as well as sharp edges should be minimized as these might be damaging to sea otter paws and 
coats. The grate should be fixed, sufficiently weighted, or precisely fitted to the crate to avoid being 
displaced by an otter. Flooring that has worked well is a ‘grate’ constructed from PVC tubing (see Figure 
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2, page 29), creating a corrugated surface that minimizes pressure damage to coats and allows feces and 
urine to drain through long slots between the tubes. Flooring that has been less successful is 
Chemgrate®, which, while it increased overall drainage area among other advantages, did not allow 
feces or food bits to easily pass through. Additionally the texture and edges proved to provoke both coat 
and paw damage. The use of any type of bedding within the transport crate is not recommended for sea 
otters. Small pups still being hand raised are sometimes provided frozen damp towels or large gel packs 
(e.g., Chillows®), but they are more closely monitored and more frequently handled.  
 

Temperature, light, and sound: During all phases of transportation, the ambient temperature in and 
around the transport crate should remain between 4.4–15.6°C (40–60°F). In the event that ambient 
temperatures are likely to rise above 15.6°C (60°F), the use of refrigeration may help minimize 
overheating. Temperature control is vital with ice being the most commonly used coolant. In all but the 
shortest transits, ice will need to be replenished frequently and is often available during layovers upon 
request via the air cargo or charter company. The use of gel ice packs in or around the shipping container 
is not recommended due to the risk of rupture and associated contamination of the otter’s fur. Ice can be 
used but as noted above, the cage floor should be grated so the animal is not sitting in urine, feces, food 
or water.  

Sea otters should not be held in direct sunlight during the transport. Bright lighting should also be 
avoided during transit. Activity surrounding the transport container should be kept at a minimum during all 
phases of the shipping. Visual barriers should be available throughout the transport, primarily for 
minimizing stress-related visual activity around the crate, but their use should be carefully monitored to 
make sure that they do not unduly reduce ventilation and that that otters do not pull them into their crates.  

Given the sensitivity of sea otters to general activity (see Chapter 1, Section 1.4), consideration 
should be given to avoiding high-traffic areas within airports or during transportation. The use of private or 
smaller airports/terminals where there is direct access between the transportation ground vehicle and the 
aircraft would be ideal. In addition, otters should be provided with good ventilation away from noxious 
gases or engine exhaust.  

 

Animal monitoring: An attendant experienced in sea otter care and transport should accompany the 
animal during all phases of transport (Animal Welfare Regulations, 2017). As mentioned in the Transport 
Personnel section above, while not required by the Animal Welfare Act, two attendants are recommended 
for sea otter transports, with one being an experienced, licensed veterinary professional. Otter crates 
should be secured and positioned for easy observation and for easy removal of the otter for physical 
restraint and veterinary care in the event of a life-threatening emergency. Attendants should remain as 
close as possible to the animals. The two significant health threats inherent in sea otter transport are 
thermoregulation and coat soiling. Otters should be continually monitored for comfort, respiratory rate, 
character, temperature, appetite, and coat quality throughout the transport. Ambient air temperature can 
be monitored with an appropriate thermometer. Temperature control and cabin pressure should be 
discussed with the flight crew as described in previous sections. 
 

Post-transport release: Upon arrival at the destination facility, sea otters should first be released into 
enclosures with pools that allow adequate swimming, defecation, grooming, eating, and hauling out, but 
where they are easily monitored and easily removed if needed. Since many transported sea otters have 
suffered some degree of compromise to the quality of their fur’s thermoregulatory capacity, coat quality 
and body temperatures need to be carefully monitored. The use of thermal cameras as well as implanted 
thermistors or thermometers can make it possible to monitor their condition without restraint. Chilled sea 
otters in this condition can be supported by increasing ambient water or air temperature or restricting 
them to a dry space to ensure that they are thoroughly drying out. Arriving animals should be placed in 
quarantine utilizing institutional quarantine protocols (see Appendix D, and Chapter 6, Section 6.3).  

Sea otters may require time, sometimes weeks, to adapt to a new facility as well as recover from the 
rigors of transport, in particular longer transports. It should be recognized that individual animals may not 
be properly focused on caring for themselves following transport to a novel facility. Keeping distraction to 
a minimum (such as smaller, basic holding without exposure to new animals), keeping staffing consistent 
and to a minimum to ensure adequate monitoring, and intervening when appropriate should be a part of 
the post-transport plan. For example, animals that do not groom adequately or choose to remain in the 
water may need to be restricted to a dry haul out and supplemented with manual grooming to speed coat 
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conditioning. A post-transport acclimatization and monitoring plan is recommended to address the 
following:  
 

• Continuity of care by staff familiar with the individual animal 
• Increased visual monitoring, including overnight for several days  
• Increased monitoring of weight, at least daily 
• Feeding schedule 
• Diet transition (if not accomplished pre-transport) 
• Frequent coat assessment (with FLIR) 
• Introduction to larger enclosures and other animals (specific goals should be set in advance 

before moving the recently transported otters into new areas) 
 

Sea otter transport plans must be reviewed by experienced veterinarians, USFWS representatives, USDA 
personnel, and others experienced in the transport of this species when planning transports. The AZA 
Marine Mammal TAG Chair can recommend experienced individuals to help with transport reviews. 
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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.  

 

Group structure: Sea otters are social animals for much of their life. Sea otters seek out social 
interaction with other otters, and may show separation anxiety when separated. In situ, sea otters live in 
dynamic social groups which are constantly changing depending on their age and reproductive status: all-
male bachelor groups are common, female groups with and without dependent pups, and mixed-gender 
groups have all been documented. In situations where sea otters have been housed individually for 
extended periods, the time commitment needed by staff members to care for these animals appropriately 
increases significantly when compared to caring for socially housed animals and involves extensive 
animal training and enriching programs. Although there are some examples of sea otters removed from a 
social group and housed individually for extended periods of time (such as 6–10 months) and then 
acclimating well and displaying relaxed, natural behaviors, it is generally recognized that sea otters 
adjust, cope, and in general display better when in social groups. It is advised not to exhibit this species 
without another sea otter present to prevent the development of stereotypic swim patterns. Housing more 
than one male in the same exhibit with females is not recommended as males can become territorial and 
aggressive. Although breeding is prohibited in U.S. facilities and males are often chemically or surgically 
castrated, the aggression between males does not diminish significantly if females are present.  
 

All-female groups: Single-sexed groups of female otters do very well together, but groups of 2–5 
individuals are typical. Whether females are housed in pairs or larger groups does not seem to affect an 
individual otter’s ability to cope with or adjust to stressors or changes in their zoo and aquarium 
environments. The age of individuals housed in groups once an animal is considered independent from a 
rearing process also does not seem to influence group dynamics. In the absence of a male, sexually 
mature non-contracepted females have been documented exhibiting behaviors associated with estrus at 
random times of the year and sometimes for extended periods. Behaviors include decreased appetite; 
poor responses during animal training sessions; wandering around the exhibit sniffing the substrate; and 
acting maternal toward other females (e.g., sharing food, attempting to carry the other female as if it were 
a pup, appearing agitated if separated from that other female).  
 

Single male, multiple female groups: Although negative social interactions are rare when housing a single 
male with a female or group of females, routine behavioral monitoring can help identify when enclosure or 
social group changes might be necessary to reduce social problems. Adding a male to any combination 
of females rarely causes any negative behavioral changes, and in most cases it can help to increase the 
performance of species-appropriate behaviors, as animals respond to each other’s behavioral and even 
physiological or hormonal cycles throughout the year. As mentioned throughout this manual, breeding of 
sea otters is prohibited in U.S. zoos and aquariums. If mixed-sex groups are attempted, it is important to 
utilize birth control (see Chapter 8.6 for additional information). 
 

Multiple male, mixed-gender groups: Housing socially-stable, multi-male/female groups of sea otters is 
challenging. This approach has only been taken over long-term periods in a limited capacity. No facility 
has housed mixed sex groupings that included multiple males for any extended period, and this area 
needs further research. Most facilities housing sea otters do not currently have sufficient space to allow 
long-term separation of males and/or females while still meeting primary enclosure recommendations for 
each animal for the purpose of replicating social changes that occur on a seasonal basis in the wild. 
 

All-male groups: With multi-male groupings, enough physical distance, discrete resting areas, and visual 
barriers to allow males to reside comfortably within the same enclosure will help reduce social problems. 

It is recommended that the minimum horizontal dimension (MHD) for an all-male group be large 
enough to provide comfortable separation both in water and on land for all individuals. Currently, there 
are insufficient data to provide a recommended MHD for sea otters housed in all-male exhibits. The 
exhibit should provide the otters with an opportunity to separate from one another at least visually. There 
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should also be a sufficient number of holding areas to provide each male with an individual pool and dry 
space if long-term separation is needed. 

In some situations where multiple males have been housed together, the use of testosterone-
reducing drug therapy has shown favorable results (Basinger et al., 1997) and in others, larger spaces 
with visual barriers have been adequate to provide a calm social grouping. The AZA Marine Mammal 
TAG recommends that further research on sea otters housed in all-male exhibits be conducted to 
determine the influence drug therapy and MHDs currently used at institutions housing sea otters have on 
the health and behavior of the animals within those exhibits.  

 

Minimum number of sea otters: It is recommended that institutions housing sea otters should have a 
minimum of two sea otters at any one location. An upper limit to the size of sea otter groups will be 
primarily based upon the ability of each institution to provide adequate exhibit holding space (see Chapter 
2.1). 
 

Separation of offspring from females: Sea otter pups are dependent on their mother’s care for 
approximately 6 months. Adult males are promiscuous and are not involved in caring for the young. 
Differing reports describe the dependency period of sea otter pups as follows: 

 

Table 6: Reported dependency period of pups on their mother 
Dependency period  Reference 

4–8½ months Wendell et al., 1984 

5–6 months Garshelis, et al., 1984 

5.6–5.7 months Monnett et al., 1991 

6 months Jameson & Johnson, 1993 

6 or more months Johnson & Jameson, 1979 

6–7 months Payne & Jameson, 1984 

8–8½ months or less Loughlin et al., 1981 

<1 year Vandevere, 1972 

1 year Barabash-Nikiforov, 1947; Kenyon, 1969; Schneider, 1978 
 

Unless they are physically separated, sea otters born in zoos and aquariums are likely to interact with 
their mothers longer than wild pups. The dependency period of four pups born at the Seattle Aquarium 
lasted from 13–15 months (Casson et al., 1987), and would have been longer if the mother and pups had 
not been separated. Nakajima et al. (1988) reported that young sea otters at the Izu Mito Sea Paradise 
were separated from their mother between the ages of 6–18 months.  

Although final decisions of weaning and separation should be determined individually at the facility 
level, one aquarium has had success separating mothers from pups at approximately 1 year (Casson, 
personal communication, 2015). As a minimum recommendation, the bond between mother and pup 
should be maintained for at least 5–7 months, unless earlier intervention is medically mandated. 
Additionally, it is recommended that any offspring be separated from their parents of the opposite sex by 
16 months of age, or otherwise manually contracepted. However, non-surgical birth control has yet to be 
proven significantly successful with sea otters (see Chapter 8.6 for additional information). The youngest 
female in a zoo or aquarium to be impregnated and give birth to a live pup that survived to maturity was 
approximately 2 years of age and the youngest male to sire a pup was also 2 years of age (AZA Sea 
Otter Studbook 2016).  

 
5.2 Influence of Others and Conspecifics 

Animals cared for by AZA-accredited institutions are often found residing with conspecifics. Most sea 
otters exhibits are maintained with “same-sex” individuals, or contain an individual male with a number of 
females. When a male born at one aquarium remained on exhibit with its parents, staff noted behavioral 
problems as the pup neared 1 year of age. Staff at the aquarium also noted problems with increased 
stress responses in sexually mature males that were held in adjacent pools/exhibits to those housing 
sexually mature females. Adult males housed next to reproductively active females may orient towards 
the females’ areas, and may demonstrate more stereotypic behaviors. More research is needed to 
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determine how much space is recommended to maintain separate sea otter exhibits so that sound, 
olfactory, or visual cues will not affect the behavior of either group. 

 

Mixed-species enclosures: Although many facilities allow sea otters visual access to other mammal 
species, compatibility issues have not been explored in much detail. Attempts to maintain sea otters and 
harbor seals in the same exhibit resulted in multiple aggressive events, with the sea otters being the main 
aggressors. Extreme caution should be exercised whenever sea otters are exposed to other mammal 
species and the exhibit should be of adequate size and complexity so as to be able to quickly separate 
the species. In general terms, the water quality within the exhibit has to be able to support all the species, 
and if fish are present, water quality parameters can be more complex. Sea otters cannot tolerate 
chlorine at any level. 
 

Fish and invertebrates: Although several zoos and aquariums have had success exhibiting sea otters with 
fish and invertebrates, it often takes time before the sea otters stop eating the fish and invertebrates that 
are placed in their exhibit. There are always ingestion and other potential injury concerns that can 
outweigh the benefits of enclosures containing fish and other invertebrates, and these should be carefully 
considered. There should also be consideration for the potential for accidentally adding toxic 
invertebrates, such as the sea hare, along with selections of other invertebrate species, as these may 
pose a threat if consumed by naïve sea otters. If there are plans to exhibit sea otters with fish and 
invertebrates, exhibit planning should incorporate hiding areas for the fish and invertebrates to escape 
predation. Various species of rockfish, other kelp forest fish species, and sea stars have been 
successfully maintained in the same exhibit as sea otters. 

 
5.3 Introductions and Reintroductions 

Managed care for 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. Prior to introductions, considerations of quarantine and health 
assessments of introduced and established animals should be made. 

 

Introductions: While the success of introducing new animals into an established group is often 
dependent on the specific individuals involved and the design of the enclosure in which they are housed, 
it is always advised to proceed with caution. Introductions for sea otters should be conducted in a 
controlled area containing both water and land elements. All animals should be familiar with the area 
used for introductions, and the newest animal should be allowed to acclimate to the area alone before 
mixing with other animals. An introduction which provides the animals with visual, auditory, and scent 
approximation for long periods prior to any physical introductions can sometimes result in anticipatory 
aggression. As long as there is adequate space and the ability to quickly separate animals, there has 
been great success with simply introducing animals as quickly as possible. The use of numerous 
enrichment devices during the actual introductions is recommended. Tossing large enrichment items 
during intense interactions can help separate animals. Training programs are beneficial for maintaining a 
level of control over each animal’s behavior during initial introductions, especially when animals need to 
be separated. It is advised to have an introduction plan which includes a period of comprehensive animal 
observations, and include protocols on how/when intervention should take place. Extreme caution should 
be exercised when introducing adults, especially adult males, to pups or juveniles. The introduction plan 
should be modified on a case-by-case basis. In all cases, the individual’s behavior, health, age, sex, and 
the exhibit parameters should be taken into account during the introduction process.  

 

Male-female introductions: The protocol for introducing males and females together should follow the 
same process outlined above. Having a sound plan for the introduction, scheduling observations to note 
problem interactions, and creating a contingency strategy is the best way to proceed. Sea otters which 
have been held in isolation for periods of time, especially adult males, are likely to be more aggressive 
towards females for the first few hours following the introduction. The use of “howdy” cages, grated doors, 
or providing individuals brief access to one another, followed by periods of separation, possibly overnight, 
may result in additional stress, and escalated aggression especially when dealing with socially 
competent, compatible males and females. 
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Chapter 6. Nutrition 

 
6.1 Nutritional Requirements 

A formal nutrition program is recommended to meet the nutritional and behavioral needs of all sea 
otters (AZA Accreditation Standard 2.6.2). Diets should be developed using the recommendations of 
nutritionists, the 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. Diet 
formulation should also account for animal preferences, body 
weight, exercise, physical condition, environmental/seasonal 
changes, behavioral considerations, diet item availability, 
gastrointestinal tract morphology, and actual nutrient 
requirements. 

Numerous reports focus on the feeding and nutrition of sea 
otters in zoos and aquariums (Barabash-Nikiforov, 1947; 
Vincenzi, 1962; Crandall, 1964; Kenyon, 1969; Mattison & Hubbard, 1969; Hoffer, 1973; Fausett, 1976; 
Nightingale et al., 1978; Antonelis et al., 1981; Riedman & Estes, 1990; Williams et al., 1991). The 
amount and type of food required to maintain this species in zoos and aquariums (see Section 6.2) has 
been modeled after studies that examined sea otter diets in the wild (Ebert, 1968; Vandevere, 1969; Wild 
& Ames, 1974; Calkins, 1978; USFWS, 1982; Estes & VanBlaricom, 1985; Garshelis et al., 1986).  

Sea otters forage on an exhaustive list of benthic invertebrates found in the northern Pacific. These 
include crustaceans, decapods, mollusks, cephalopods, bivalves, gastropods, and echinoderms. Sea 
otters also occasionally eat fish and even seabirds. The majority of the diet in situ when generalized 
consists of urchins, clams, mussels, abalone, snails, and crabs. It is important to recognize that sea otter 
foraging is limited by bathymetry; they need to be able to reach the bottom to hunt. As a result, sea otter 
habitat is limited by depth with the deepest recorded dive being over 100 meters, and most being less 
than 30 meters (Bodkin et al., 2004). 

The sea otter is best characterized as a monogastric carnivore (Stevens and Hume 1995). The dental 
formula is I 3/2, C 1/1, PM 3/3, M 1/2 = 32. Their molars and premolars have flattened occlusal surfaces 
for crushing and grinding; noticeably different from the shearing and tearing function of other mustelids. 
Teeth are occasionally purple in color as a result of a diet rich in the echinochrome pigment found in 
urchins. Sea otters have a relatively lengthy GI tract, but their assimilation efficiency is lower than most 
mammals at 80-85% (Costa, 1982). 

Diets for sea otters living in zoos and aquariums are typically composed of a variety of marine 
invertebrates, such as shrimp, clam, and squid. Fish is occasionally added to the diet. Exact species of 
prey offered is generally a reflection of regional availability. Sea otters generally consume 200-400 
kcal/kg/day, which is usually 20-25% of their body weight per day.  

Sea otters are well known for their use of tools. In the wild otters will often carry rocks which, when 
placed on their chest, can be used as an anvil, or which, when held as a hammer, can be pounded 
against hard-shelled prey to give access to the edible portion. In the absence of suitable rocks, otters will 
use boat hulls, pilings, or if living in zoos and aquariums, tank walls and windows. For that reason, whole 
body prey is often offered in off-exhibit holding areas to avoid inflicting damage on the exhibit. 

The target nutritional values for sea otters have not been formally investigated and this is an area 
where more research is needed. The target nutritional values provided below were obtained from the AZA 
Otter (Lutrinae) Care Manual (2009) and are based on several sources. The cat is typically used to 
establish nutrient guidelines for carnivorous animals. The National Research Council (NRC) (1986, 2006), 
Association of American Feed Control Officials (AAFCO) (1994), and Waltham Center for Pet Nutrition 
(Earle & Smith, 1993) have provided recommendations for cats. A limited amount of information is 
provided by the NRC publication for mink and foxes (1982), which represents the requirements of another 
mustelid species. The target nutrient values presented (Maslanka & Crissey, 1998) are a range of values 

AZA Accreditation Standard 
 

(2.6.2) The institution should have 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. 

http://nagonline.net/guidelines-aza-institutions/feeding-guidelines/
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reported from various references. As new information becomes available, these ranges will change to 
reflect knowledge gained.  

Table 7 is replicated from the AZA Otter (Lutrinae) Care Manual (2009) and contains updated 
information on feline nutritional requirements based on NRC recommendations published in 2006. The 
original target values have been retained for comparison. See Dierenfeld et al. (2002) for information on 
nutrient composition of whole vertebrate prey. 
 

Table 7. Target nutrient ranges for carnivorous species (dry matter basis) 
                                    NRC 1986 Cat1                                NRC 2006 Cat                                          Arctic Fox3                          Mink4                    Carniv5 
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Protein (%)  24-30  22.5  20  21.3-30  19.7-29.6  21.8-26  19.7-30  
Fat (%)  9.0-10.5  9.0  9.0  15.0  --  --  9-15  
Linoleic Acid (mg/kg)  0.5  0.55  0.55  0.55  --  --  0.5-0.55  
Vitamin A (IU/g)  3.3-9.0  3.55  3.55  7.5  2.44  5.9  2.44-9  
Vitamin D (IU/g)  0.5-0.75  0.25  0.25  0.25  --  --  0.25-0.75  
Vitamin E (mg/kg)  27-30  38.0  38.0  38.0  --  27.0  27-38  
Vitamin K (mg/kg)  0.1  1.0  1.0  1.0  --  --  0.1-1  
Thiamin (mg/kg)  5.0  5.5  5.6  5.5  1.0  1.3  1-5.6  
Riboflavin (mg/kg)  3.9-4.0  4.25  4.25  4.25  3.7  1.6  1.6-4.25  
Niacin (mg/kg)  40-60  42.5  42.5  42.5  9.6  20.0  9.6-60  
Pyridoxine (mg/kg)  4.0  2.5  2.5  2.5  1.8  1.6  1.6-4  
Folacin (mg/kg)  0.79-0.8  0.75  0.75  0.75  0.2  0.5  0.2-0.8  
Biotin (mg/kg)  0.07-0.08  0.075  0.075  0.075  --  0.12  0.07-0.12  
Vitamin B12 (mg/kg)  0.02  0.022  0.022  0.022  --  0.032  0.02-0.032  
Pantothenic acid 
(mg/kg)  

5.0  6.25  6.25  6.25  7.4  8.0  5-8  

Choline (mg/kg)  2400  2550  2550  2550  --  --  2400-2550  
Calcium (%)  0.8-1.0  0.8  0.29  1.08  0.6  0.3-0.4  0.29-1.08  
Phosphorus (%)  0.6-0.8  0.72  0.26  0.76  0.6  0.3-0.4  0.26-0.8  
Magnesium (%)  0.03-0.08  0.04  0.04  0.06  --  --  0.03-0.08  
Potassium (%)  0.4-0.6  0.4  0.52  0.52  --  --  0.4-0.6  
Sodium (%)  0.05-0.2  0.14  0.068  0.132  --  --  0.05-0.2  
Iron (mg/kg)  80.0  80.0  80.0  80.0  --  --  80  
Zinc (mg/kg)  50-75  75.0  75.0  60.0  --  --  50-75  
Copper (mg/kg)  5.0  8.4  5.0  8.8  --  --  5-8.8  
Manganese (mg/kg)  5.0  4.8  4.8  7.2  --  --  4.8-7.2  
Iodine (mg/kg)  0.35-0.42  2.2  2.2  2.2  --  --  0.35-2.2  
Selenium (mg/kg)  0.1  0.4  0.4  0.4  --  --  0.1-0.4  

1NRC (1986), Legrand-Defretin & Munday (1993), AAFCO (1994). All numbers are based on requirement set for maintenance.  
2Dog and Cat NRC (2006).  
3NRC (1982). Protein is range of growth and maintenance; vitamins are for growth, and minerals for growth and maintenance.  
4NRC (1982). Protein is for maintenance, vitamins are for weaning to 13 weeks and minerals are a range of growing and maintenance.  
5Combination of cat, mink, and fox 
 

Vitamins and supplements: Although there are no standard guidelines on vitamin supplementation for 
sea otters, most zoos and aquariums maintain some type of regular supplementation. A vitamin regime 
should be developed in cooperation with a veterinarian or nutritionist and may be dependent on the 
animal’s sex, age, reproductive status, and the types of food offered within the diet. While specific 
requirements for vitamins and minerals have not been determined, vitamin A deficiency has been 
reported (Righton et al., 2011; St. Leger et al., 2011). Diets consisting primarily of whole-body prey are 
generally not vitamin A deficient. As most diets provided to otters in zoos and aquariums consist of 
processed, frozen invertebrate species, often limited to the edible portion typically consumed by humans, 
vitamin supplementation is strongly encouraged.  

The most common and least stressful way to administer vitamins to marine mammals in zoos and 
aquariums is to hide the supplement in the animal’s food. Although this technique works on animals that 
swallow their food whole, a sea otter will smash, roll, and meticulously tear its food into small bite-size 
pieces. Any foreign object found within the food is usually quickly discarded, thus making it difficult to 
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administer any oral vitamins or medications by placing pills or capsules in the food. Tablets can be broken 
into small pieces and some otters have been conditioned to accept these pieces buried in food pieces 
small enough to require little chewing. One effective way to administer oral vitamins to a sea otter is to 
thoroughly mix ground or processed seafood with the supplement into a slurry. Some sea otters have 
been trained to drink the slurry from the tip of a large syringe. The slurry can also be frozen into small 
frozen cubes or disks which can then be offered to the sea otter as part of an environmental enrichment 
program. 

 

Sample recipe for vitamin cubes  
• 2.3 kg (5 lb) clam or other dietary protein 
• 16 marine mammal multivitamins (10,000 IU Vit A/tab), crushed 
• Water to facilitate blending to consistency of pancake batter 
• Distribute into 8 ice cube trays each making 16 cubes 
• Freeze 
• Feed each sea otter 2 cubes daily (2,500 IU/otter/day)  
• Scale recipe to meet collection size. Shelf life approximately 30 days. 

 

Water: While sea otters do drink sea water, they obtain most of their water from the food they eat and 
through the metabolism of their diet. Most prey items have 60-80% moisture content, but invertebrates 
have a significantly higher concentration of electrolytes than do teleost fishes. Seawater consumption in 
otters ranges from 0-124 ml/kg/day (Costa, 1982), resulting in one of the highest rates of seawater 
consumption among marine mammal species. Sea otters have efficient, highly lobulated kidneys which 
weigh up to 2% of their body weight and produce highly concentrated urine.  

As a precautionary measure, fresh water can be offered to sea otters in the form of ice, which is also 
an excellent form of enrichment. Built-in water sources or drinkers can be effective both for enrichment 
and as additional water sources if necessary. Freshwater supplementation can be useful as a portion of 
the treatment of dehydration resulting from diarrhea, vomiting, or anorexia. 

 

Non-digestible solids: Sea otters appear to have a requirement for a diet high in non-digestible solids 
(often referred to as roughage), which they consume in their natural environment. Invertebrates with thin 
consumable shells, such as mussels, crabs, or shrimp, should be a routine part of the diet. Sea otters 
deprived of solids may be predisposed to enteritis, volvulus, and intussusception that can be rapidly fatal 
(Antrim & Cornell, 1980). Feeding sea otters shelled items including mussels, crabs, or sea urchins can 
also help improve oral health. Fagan (1980) noted that maintaining zoo and aquarium animals on an 
exclusively soft diet may contribute to oral disease. Robinson (1986) suggested that recurrent sepsis 
resulting from dental infections may contribute to compromised renal function, liver abscesses, or 
endocarditis. 
  

Daily metabolic rates: Sea otters show resting metabolic rates that are between 2.8–3.2 times the levels 
predicted for a similar sized terrestrial mammal (Iverson, 1972; Morrison et al., 1974; Costa & Kooyman, 
1982; Yeates, 2007). Heat production in a sea otter is also significantly higher than in similarly sized 
terrestrial mammals due to their high metabolic rate, lack of blubber, low body fat, and high surface-to-
mass ratio (Kenyon, 1969; Morrison et al., 1974; Costa, 1978; Costa & Kooyman, 1981; Costa & 
Kooyman, 1982; Costa & Kooyman, 1984). To meet their high energetic demands, sea otters have to 
consume 20–25% of their body mass in prey items per day (Kenyon, 1969; Costa & Kooyman, 1982). 
They achieve this by spending between 23–50% of their time each day foraging (Estes et al., 1986; Ralls 
& Siniff, 1990). Food intake is dependent on age, activity, and reproductive status. Table 8 provides 
information on the energetic costs associated with sea otter behaviors. 
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Table 8. Daily energetic costs for sea otters calculated from metabolic rate and activity budgets 
 Metabolic rate* Activity budget* Energetic cost* 

Behavior ml O2 min-1 kg-1 kJ min-1 kg-1 Proportion of 24 
hr. day Min MJ day-1 kg-1 Total MJ day-

1 
Resting  13.3±0.9 0.27 0.402 579 0.16 4.33 
Feeding  21.6±1.7 0.43 0.363 522 0.22 6.22 
Grooming  29.4±2.6 0.59 0.091 131 0.08 2.21 
Swimming  29.6±1.6 0.59 0.085 122 0.07 1.94 
Other  24.5 0.49 0.073 105 0.05 1.39 

(Adapted from Yeates et al., 2007) 
* For details on formulas and factors used to calculate metabolic rate, activity budget, and energetic cost, see Yeates et al., 2007. 
 

Although the exact amount of food needed by sea otters is dependent on the composition of food 
types, adult sea otters in zoos and aquariums require between 189–253 kcal per kilogram of body weight 
per day (Kenyon, 1969; Costa, 1976). The CRC Handbook of Marine Mammal Medicine (2001) provides 
a range of food energy needs for sea otters between 189–307 kcal/kg/day. This range includes young 
animals whose energy requirements are higher than those of mature adult sea otters. These values are 
also based on wild sea otters; because sea otters in zoos and aquariums have fewer physical demands 
to meet, they have lower energy requirements. This low assimilation may result from the quick transit time 
of food through the gastrointestinal tract of less than 3 hours, which decreases absorptive potential 
(Stulken & Kirkpatrick, 1955). 

 

Age-related nutritional considerations: Pups born at the Seattle Aquarium started eating solid food at 
the age of 4 weeks (Hanson et al., 1993). Similar observations were reported for a sea otter born at the 
Vancouver Aquarium, where the pup was observed chewing on solid food by the fourth week (Hewlett, 
1983), and at Izu Mito Sea Paradise where pups began eating solid food 25-48 days after birth (Nakajima 
et al., 1988). Growth rates of a male and female California sea otter are conservatively approximated at 
0.058 kg/day (0.128 lb/day) for a female and 0.061 kg/day (0.134 lb/day) for a male (Wendell et al., 
1984). 

Changes in diet type and amount will need to occur throughout a sea otter’s life. Growth is expected 
until between 4 and 5 years of age, while seasonal fluctuations in body weight are observed throughout 
the sea otter’s life (see below). An adequate diet should be provided to sea otters in zoos and aquariums 
during reproductive periods. Pregnant or nursing animals will also have increased dietary needs. Older 
animals show a reduction in appetite/body weight, with aging animals performing more sedate behaviors. 
Diet composition can be determined by taking into account the average levels of protein and calories in 
the food types, monitoring daily activities, and performing regular body weight measurements. 

 

Seasonal changes in nutritional needs: Fluctuating water temperatures result in fluctuating energy 
requirements for sea otters. Increases and decreases in water temperature within the exhibit may 
necessitate a decrease and increase in diet intake, respectively. In a zoo and aquarium environment 
where the water source remains a constant temperature year-round, there may be mild fluctuations in 
body weight occurring in two cycles per year that correspond to reproductive cycles. This weight 
fluctuation can be between 1–3 kg (2.2–6.6 lb), with weight increases occurring during reproductive 
cycles and weight loss seen over the following months. 
 

Diet variability and provision: Supplementing sea otter diets with vitamins remains challenging. Despite 
this challenge, vitamin supplementation to prevent thiamin deficiency due to thiaminase exposure and/or 
hypovitaminosis A is important. To provide a nutritionally complete diet, it is recommended that a wide 
variety of food types be offered. In the wild, sea otters eat shellfish almost exclusively. In zoos and 
aquariums, the availability of this food resource changes constantly. Sea otters can be very finicky eaters 
and can detect even slight changes in food types. Even a simple change from one shrimp provider to 
another may result in a sea otter temporarily refusing that food item. For this reason, it is important to 
keep the otters from fixating on one food source or type and to transition to new diets gradually. 

Most sea otters are hand fed or fed in the water to promote foraging. Bowls and similar containers are 
usually not good choices for sea otters, as these dishes would likely be used as toys or tools by the 
otters. All utensils utilized in food preparation should meet USDA requirements, be made of non-porous 
cleanable materials such as stainless steel or hard plastic/rubber and be sanitized in compliance with 
USDA regulations (Animal Welfare Regulations, 2017). Feeding directly on the ground should only be 
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done intermittently for enrichment if the facility can regularly and properly clean and disinfect the area to 
remove food oils/juices. 

 

Feeding schedule: Sea otters have a very high energy requirement and spend a large amount of time in 
the wild foraging for food. In zoos and aquariums, the large volume of food needed by the otters 
necessitates multiple daily feeding opportunities to provide necessary calories. The number of feedings 
offered per day at the facilities participating in the 2005 AZA Marine Mammal TAG sea otter survey 
ranged from 4–8, with an average of 5 feedings per day. 

The behavior of wild sea otters shows predictable sequences that are repeated throughout the day 
and night (Yeates et al., 2007). Behavioral cycles are typically based on resting, followed by grooming, 
active foraging, more grooming, and then resting again (Yeates et al., 2007). As wild otters show these 
behavioral cycles throughout the 24-hour period, opportunities for sea otters in zoos and aquariums to 
forage during both the day and night should be made available. 

 

Live food: Although caution is advised, live food items such as mussels, clams, and crab can be offered 
to sea otters. Live food items can be enriching, and can play an important part in providing opportunities 
for animals to perform species-appropriate foraging and feeding behaviors. Care should be taken to 
determine how live food items are acquired and how they have been stored to avoid feeding live food that 
could be contaminated or otherwise poorly handled. Live food can present a sea otter with inherent 
dangers, including eating urchin spines or being pinched by crab claws. Sea otters in zoos and aquariums 
that do not forage on live foods regularly may not be as skilled at working around these issues as wild 
conspecifics. In addition, provision of live food items carries an increased risk of parasitism. In certain 
areas and during certain times, live foods may also expose sea otters in zoos and aquariums to a variety 
of marine biotoxins or infectious diseases beyond parasites, such as algal blooms. Regular fecal parasite 
and ova analyses should be performed if live food items are administered. This testing should be a 
routine component of the periodic health exam of sea otters in zoos and aquariums (see Chapter 7.4) and 
not necessarily tied to the practice of feeding live foods to the animals. 
 
6.2 Diets 

The formulation, preparation, and delivery of all diets must be of a quality and quantity suitable to 
meet the animal’s physical and behavioral 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.  
 

Sample nutrient profile: At Aquarium A, adult female sea otters received diets composed of surf clam, 
squid, and shrimp in four meals with supplemental enrichment feedings twice daily. In addition, three 
times weekly the animals are offered live food in the form of clams, mussels, oysters, and rock crab in off-
exhibit holding areas. (See Table 9 for nutrient analyses of sea otter diet species.) The live food replaces 
the first feeding of the day. On average, these animals receive approximately 130-180 kcal/kg/day made 
up of diets that in total have 77% moisture, 18.5% protein, 1.1% fat, 1.2% ash, and 2.2% carbohydrate. 
Nutritional intake will vary depending upon activity level, water temperature, air temperature, and other 
variables. 
 
Table 9. Nutrient analysis provided by Aquarium A of the food items offered 

Diet Item 
Moist. 
%  

Protein 
%  

Fat  
%  

Ash  
% 

CHO  
%  

Kcal 
/100g 

Black cod 71.30 13.00 15.50 0.919 <0.5 191.00 

Capelin, male 81.30 15.50 2.67 2.22 <0.5 86.00 

Clam, Manila, meat only 95.10 3.93 0.65 0.54 <0.5 21.60 

Clam, Manila, whole 88.20 7.94 1.05 2.81 <0.5 41.20 
Clam, Surf, tongues, (Spisula solidissima) 76.20 18.70 0.837 1.34 2.92 94.00 

Clam, Surf, whole 76.30 18.50 1.31 1.36 2.53 95.90 

Clam, Surf, whole and hand shucked 77.70 14.20 0.62 1.93 5.55 84.60 

Crab, Red Rock, whole without roe 55.70 13.20 1.14 25.80 4.16 79.70 
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Diet Item 
Moist. 
%  

Protein 
%  

Fat  
%  

Ash  
% 

CHO  
%  

Kcal 
/100g 

Mussel, Prince Edward Island, meat only 92.70 5.18 0.72 0.83 0.57 29.50 

Mussel, Tenants Harbor (Maine), meat only 83.00 10.40 1.24 2.13 3.23 65.70 

Mussel, Tenants Harbor (Maine), whole 85.70 8.79 1.19 2.06 2.26 54.90 

Oyster 82.20 8.92 1.43 2.07 5.38 70.10 

Sea Urchin, Red 73.30 12.10 10.40 1.40 2.80 153.00 
Sardine, IQF (MFC), (Sardinops sagax) 65.80 16.90 16.70 1.83 <0.5 218.00 

Shrimp, Arizona Desert Sweet 80.20 15.00 1.96 2.00 0.84 81.00 

Shrimp, Black Tiger P&D 84.80 12.60 0.53 2.12 <0.5 55.10 

Shrimp, Georgia, browns, shell off 77.30 19.80 0.83 1.17 0.90 90.30 

Shrimp, Georgia, browns, shell on, tail off 77.40 19.00 0.92 1.83 0.85 87.70 

Shrimp, Ocean Garden 26/30, shell on 76.60 19.90 0.98 1.27 1.25 93.40 

Shrimp, Ocean Garden 26/30, shell on, tail off 76.90 19.90 0.93 1.44 0.83 91.30 

Silversides, whole 77.90 14.20 5.91 2.60 <0.5 110.00 
Squid, whole (Loligo opalescens) 81.10 15.30 1.93 1.43 <0.5 78.60 
 
Sample diets: Table 10 lists the types of food most often offered to sea otters at various facilities. In 
addition to the food types listed below, a few zoos and aquariums routinely offer plant material, such as 
Macrocystis or Cystoseira, to their sea otters. As this is not a common practice, more research is needed 
to evaluate this practice.  

 
Table 10. Food items offered to sea otters as part of their daily diet (Hempstead, 2017). 

Common name Species 

Abalone 
Blue crab 

Haliotis spp.  
Callinectes sapidus 

Blue mussel Mytilus edulis 
Butter clam Saxidomus giganteus 
Capelin Mallotus villosus 
Columbia River smelt Thaleichtys pacificus 
Dungeness crab Cancer magister 
Geoduck Panopea abrupta 
Herring 
Horse clam 

Clupea spp. 
Tresus capax 

Jonah crab 
Krill 

Cancer borealis 
Euphasia superba 

Littleneck clam Protothaca staminea 
Manila clam Venerupis japonica 
Moonsnail Polinices lewisii 
New Zealand hoki Macruronus novaezelandiae 
Night smelt Spirinchus starksi 
Octopus Species not specified 
Pollock fillet Theragra chalcogramma 
Quahog clam Mercenaria mercenaria 
Razor clam Siliqua patula 
Red rock crab Cancer productus 
Sardines Species not specified 
Scallops Species not specified 
Sea urchin Strongylocentrotus droebachiensis 
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Common name Species 

Shrimp Pandalus spp. 
Surf clam  Spisula solidissima 
Surf Smelt Hypomesus pretiosus pretiosus 
Squid Loligo opalescens 

  
Clams (including surf, razor, and/or quahog), shrimp, crabs, and squid are the common mainstays of 

sea otter diets. Other food items can be used for supplemental enrichment opportunities, but still included 
in the overall assessment of the nutritional content of the diet. Table 11 provides an example of the daily 
diet of a sea otter at one aquarium (AZA Marine Mammal TAG sea otter survey, 2005). 
 
Table 11. Example of the daily diet of a 9-year-old male sea otter at Aquarium A 

Food item Amount (lb) Amount (kg) 
Clams 4.4 2 
Shrimp 4.4 2 
Squid 2.2 1 
Total diet1 11 5 
   
Additional food items   
Alaskan king crab legs 0.4 0.2 
New Zealand green mussels 1.1 0.5 

1 Diet based on 17% of body weight (=28.4 kg/ 62.6 lb). Daily values are adjusted on a continual basis throughout the animal’s 
growth and maturity.  

 
The parameters for determining changes to the type and amount of diet provided include weekly 

weight fluctuations, behavioral changes, and seasonal evaluation of kilocalorie content of the food to 
ensure the diet meets the calorie intake needs of the otters. Table 12 provides an example of calorie 
energy intake for three sea otters at Aquarium A. 

 

Table 12. Calorie energy intake (cal/animal body wt) of sea otters at Aquarium A 
 Calories/kg/day Body weight (kg (lb)) % body weight eaten/day 

Adult male  148.74 27.7 (61.1)  18.1 
Adult female A 129.07 19.3 (42.5) 15.5 
Adult female B 209.09 16.5 (36.4)  25.5 

 

 
Determination of caloric value of food items, as well as a breakdown of lipid and protein content, is 

important in managing animal diets. Including additional nutritional analysis of vitamins and minerals is 
sometimes cost prohibitive for facilities but can provide valuable information. The following table (Table 
13) provides details of calorie intake by food item and individual sea otter at Aquarium A. 

 
Table 13. Example of energy (calorie) usage with 3 sea otters at Aquarium A 

 Shrimp Clam Squid Total 

Calorie Energy     
Kcal/100g 88 81 90 --- 
Cal/kg 830 780 900 --- 
 
     

Diet amounts (kg)     
Adult male1 2.0 2.0 1.0 --- 
Adult female A2 1.1 1.1 0.8 --- 
Adult female B3 1.8 1.7 0.7 --- 
     
Calories/day     
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 Shrimp Clam Squid Total 

Adult male  1660 1560 900 4120 
Adult female A 913 858 720 2491 
Adult female B 1494 1326 630 3450 

1 9-year-old male;  
2 9-year-old female;  
3 8-year-old female; deemed non-releasable due to an abnormally thin coat/fur condition that leads to an inability to maintain a high 
enough energy consumption level. This is evident in her higher consumption rate versus the other otters. 
 
Food handling: 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 sea otters. 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.  

Seafood should be purchased from reputable sources that are fully aware of the importance of 
packaging, handling, and storage of the food product. Food items should be of a quality identical to that 
found in food for human consumption. Once frozen, the food should be maintained below -20°C (-4°F) 
and should typically not be held for more than 12 months from its capture date. Developing long-term 
relationships with food suppliers will help ensure a reliable source for the food, as well as reduce 
problems associated with these highly perishable food products. When purchasing seafood, it is critical to 
let the supplier know that only high quality food fit for human consumption will be accepted. Ideally, 
product should be flash-frozen soon after capture to avoid spoilage and should be packaged in a way that 
will minimize oxidation and dehydration. Package sizes that accommodate feeding schedules and 
thawing techniques can help reduce waste. 

A zoo or aquarium should have the appropriate amount of on-site space available to ensure the 
proper handling of animal food. Adequate on-site food preparation areas, freezers, and refrigerators are 
mandatory and should meet USDA regulations (Animal Welfare Regulations, 2017). Food storage and 
preparation areas should be routinely cleaned and appropriately sanitized to avoid any potential disease 
transfer. Food should be prepared and thawed in compliance with USDA regulations (Animal Welfare 
Regulations, 2017). Once removed from the freezer, the product should be stored in a clean, refrigerated 
area. Thawing under refrigeration maximizes the retention of nutrients contained within the food source. 
To minimize nutrient loss, only brief fresh water treatment should 
be used to rinse the thawed food. Once the food is thawed, it 
should be immediately placed under refrigeration and fed within 
24 hours. Improper thawing techniques increase the chance for 
vitamin loss, bacterial growth, and lipid peroxidation. Many zoos 
and aquariums conduct routine testing on all food to assure 
freshness and to quantify the parameters pertinent to animal 
husbandry practices. For more information on testing approaches 
see Section 6.3. 
 

Browse: If browse plants are used within the animal’s diet or for 
enrichment, all plants must be identified and assessed for safety 
prior to use (AZA Accreditation Standard 2.6.3). The 
responsibility for approval of plants and oversight of the program 
must be assigned to at least one qualified individual (AZA 
Accreditation Standard 2.6.3.1). 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. The institution’s animal care program must address the 
potential risks of animals being exposed to toxic plants growing 
around or near their exhibit space, and exhibits should be 

AZA Accreditation Standard 
 

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

AZA Accreditation Standard 
 

(2.6.3) If the institution uses browse 
plants as part of the diet or as enrichment 
items for its animals, the items must be 
identified and reviewed for safety prior to 
use. 
 

AZA Accreditation Standard 
 

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

AZA Accreditation Standard 
 

(2.6.3.2) The institution’s animal care 
program must address the potential risks 
of animals (including aquatic animals) 
being exposed to toxic plants growing in 
or near their exhibit space. Exhibits 
should be checked regularly during the 
growing season. 
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checked regularly during the growing season (AZA Accreditation Standard 2.6.3.2).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 sea otter. 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. 

If aquatic browse plants such as Macrocystis or Cystoseira are used within sea otter diets or for 
enrichment, the plant species should be identified and assessed for safety. When harvesting algae, care 
should be taken to ensure a lack of contamination from pollutants often found in near shore marine 
environments located near marinas and other areas of human activity (oil, gasoline etc.). Offering plants 
to sea otters is not common and requires additional research to assess its use. Caution should be 
exercised when exposing “naïve” sea otters to browse plants, as the novelty may result in exuberant 
consumption and secondary gastrointestinal upset. 
 
6.3 Nutritional Evaluations 

Food testing: Many zoos and aquariums conduct routine testing on all food to assure freshness and 
to quantify the parameters pertinent to animal husbandry practices. Testing the food for rancidity, 
including the Trimethylamine test, or bacterial contamination, such as fecal coliform, fecal Streptococcus, 
or Salmonella, are examples of some of the more common tests performed. Facilities should decide on 
the degree of testing based on their knowledge of the quality and origin of the food items. Shellfish not 
purchased through normal commercial means should be tested for paralytic shellfish poisoning and 
should be avoided if possible. Please refer to the section on Toxoplasmosis in Chapter 7 for additional 
concerns with specific food items. Further details on handling fish are available in “Handling Fish Fed to 
Fish-Eating Animals, A Manual of Standard Operating Procedures” (Crissey, 1998). Nutritional analysis 
should be given a high priority. At the minimum, a proximate analysis of water content, caloric density, 
protein, fat, carbohydrate, and ash should be made to help obtain the caloric value for each individual 
food item. 

 
 

Body condition: The primary means of evaluating sea otter body condition is through weight 
measurement. It is advisable to weigh otters regularly, observing behavior, body condition, and fur quality 
to assess whether any changes signal problems with diet or overall health. Sea otters do not have major 
changes in body condition such as a catastrophic molt, so caregivers have to watch for subtle changes. 
Sea otters have to consume food several times a day, so when there is change in the amount eaten, it 
often signals something important. In healthy otters, activity and food consumption is relatively 
predictable. A routine monitoring program can help identify changes and will assist in animal 
management decisions. 

Routine physical exams (see Chapter 7.4), constant observations, and accurate record-keeping also 
play a role in defining an animal’s overall health. Health and diet are closely tied for sea otters. For 
example, declining fur condition will cause increased heat loss to the environment and, as a result, an 
increased metabolic rate. Coat quality and skin condition are indicators of dehydration or electrolyte 
imbalance in sea otters. Changes in fecal excrement, including water content and amount, can also be an 
indicator of dehydration. As with most marine aquatic animals, food provides adequate water source 
under normal conditions. Values for serum and tissue nutrient levels have not been established for sea 
otters. 

There are few reports of nutritional disease, as typically defined, in sea otters. Vitamin A deficiency 
has been reported in the veterinary literature (St. Leger & Righton, 2011). Necropsy data from sea otters 
in long-term human care have demonstrated microscopic changes consistent with chronic 
hypovitaminosis A (M. Murray, personal communication, 2014). Diets consisting primarily of whole-body 
prey are generally not vitamin A deficient. Periodic evaluation of the efficacy of supplementation by 
measuring serum vitamin A levels is recommended. 

Inadequate caloric intake is not uncommon in free ranging sea otters. Aged adults, especially those 
with advanced dental disease, are frequently suffering from inadequate caloric intake. Young, dependent 
animals are notoriously susceptible to inadequate food intake. One commonly encountered clinical sign in 
such cases is hypothermia. Blood glucose measurements should be taken in all hypothermic sea otters. 
A more common sign associated with food deprivation is black, tarry feces, melena, typically secondary to 
gastric hemorrhage.  
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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). 

It is recommended that complete “nose-to-toes” 
examinations, including ancillary clinical pathology and 
diagnostic imaging, be performed at least annually. Such 
preventive medicine protocols are critically important for early 
detection and management of a myriad of diseases known to 
affect mustelids, and sea otters in particular. Michael Murray, 
DVM, Monterey Bay Aquarium, is the current TAG veterinary 
advisor for this taxon. There are occasional circumstances in 
which a veterinary pathologist is needed. While board-certified 
veterinary pathologists are typically able to evaluate sea otter 
gross and microscopic pathology, there are some anatomic, 
physiologic, and pathogenetic idiosyncrasies in this species. In 
such cases, pathologists from the Marine Wildlife Veterinary 
Care and Research Center, California Department of Fish & Wildlife (Santa Cruz, CA) or the USGS 
National Wildlife Health Center (Madison, WI) should be contacted. Additional veterinary discussions are 
noted in Dierauf & Gulland (Eds), 2001; Haulena, & Heath, 2001; Monson, McCormick & Ballachey, 2001; 
and Murray, 2006.  

Protocols for the use and security of drugs used for 
veterinary purposes must be formally written and available to 
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. The AZA Sea Otter SSP recommends that each institution’s veterinarian(s) lead the 
formulation of their own institutional protocols for the storage and use of drugs to be applied in the care 
and management of sea otters. 

There are generally no specific hazards associated with proper use and dosage of drugs in sea otters. 
Ultra-potent narcotics, such as carfentanil, are not indicated for use in the species. One of the most 
commonly used immobilizing agents, fentanyl citrate, may be considered a potentially dangerous drug 
warranting special consideration. This drug is 80-100 times more potent than morphine, and the 
concentration used in sea otters (10 mg/ml) is 200 times greater than that typically found in the human-
labeled product (0.05 mg/ml). For that reason, only qualified and well-trained staff members should have 
access to the drug, and robust emergency protocols for accidental human exposure should be in place. 

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 
 

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

AZA Accreditation Standard 
 

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

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”, at 
http://www.aazv.org/displaycommon.cfm?
an=1&subarticlenbr=839, and can also be 
obtained in PDF format by contacting 
AZA staff. 

http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr%20=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr%20=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
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Veterinary recordkeeping is an important element of animal care and ensures that information about 
individual animals and their treatment is always available. Complete medical records must be maintained 
on all animals in the collection that have received veterinary 
attention (AZA Accreditation Standard 2.0.4). A designated staff 
member should be responsible for maintaining accurate animal 
veterinary record keeping. 

Daily records of behavior and diet are recommended. Records 
of body weight, diet, and behavior should be maintained (See 
Chapter 3). Morphometric data should be collected from immobilized sea otters. Included in this metric 
are body weight (kg), total length, xiphoid girth, and tail length; these data can be utilized to evaluate 
weight:length ratios, which are an indicator of body condition. 

Mortalities involving any sea otter must be reported to the USFWS. 
 

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.  
 Medical history should be sent to and reviewed by the receiving institution’s veterinary staff prior to 
shipment. Pre-transport physical examinations are required by USFWS, and are usually developed on a 
case-by-case basis by the sending and receiving veterinarians. At a minimum, a thorough physical 
examination including a CBC and a serum chemistry panel are required within 10 days before transfer of 
a sea otter. Laboratory results should be reviewed and “approval for transfer” received from the 
veterinarians from both the shipping and the receiving institutions. Depending upon the animal’s age and 
origin, other diagnostic testing, such as fecal pathogen cultures, Toxoplasma/Sarcocystis titers, serum 
vitamin A levels, and/or radiographic examinations may be 
advisable.  
 
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 D). 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 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 recommendations have 
precedence. 

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. 
 

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 
 

(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 
 

(2.0.4) Complete medical records must be 
maintained on all animals in the collection 
that have received veterinary attention. 
[See 1.4.7 for animal records.] 

http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
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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, 
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 should be appropriately disinfected, as designated by the 
veterinarian supervising quarantine before use with resident animals. 

The AZA Sea Otter SSP recommends that veterinarians at each institution develop their own specific 
disinfection protocols for animal management equipment and environmental enrichment provided in 
quarantine. These protocols should take into consideration the material to be disinfected and should 
ensure that disinfectants (e.g., chlorine) are thoroughly rinsed off or neutralized before the equipment or 
enrichment item is used again. 

 

Zoonotic disease: The incidence of zoonotic disease transmission is exceedingly low in sea otter 
facilities. The most likely encountered diseases, such as salmonellosis, are easily prevented with routine, 
sound personal hygiene, such as hand washing and the wearing of latex/nitrile gloves. Zoonotic diseases 
of concern in sea otters are listed in the following table: 
 
Table 14. Zoonotic diseases of sea otters 

Disease Route of Transmission Prevention Comments 
Rabies Bite, scratch Protective gear Not reported in sea otter 

West Nile Virus Mosquito Avoid vector 
 

Lateral otter-human transmission 
unlikely 

Aeromonas Wound contamination Hand washing, gloves 
 

Common in environment, 
opportunistic infection 

Brucella 
Ingestion, inhalation, 

wound contamination, 
conjunctival  

Protective gear, mask, 
hand washing 

Uncommon pathogen.  
Associated with bite wounds 

Campylobacter Fecal to oral Hand washing, gloves 
 

Occasional asymptomatic carrier.  
May cause GI disease 

E. coli Fecal to oral Hand washing, gloves Not all E. coli pathogenic 

Erysipelas spp. Wound contamination Hand washing, gloves Common on surface of food items 

Leptospira Urine contamination Protective gear, mask, 
hand washing 

Uncommon clinical infection in 
sea otters 

Mycobacteria Wound contamination Hand washing, gloves 

 
 

Atypical mycobacteriosis from 
environment.  Classic TB not 

reported in sea otter 

Salmonella Fecal to oral Hand washing, gloves 
 

Occasional asymptomatic carrier.  
May cause GI disease 

Vibrio spp. Fecal to oral, wound 
contamination Hand washing, gloves Normal GI flora, widespread in 

marine environment 

AZA Accreditation Standard 
 

(11.1.2) Training and procedures must be 
in place regarding zoonotic diseases. 
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Disease Route of Transmission Prevention Comments 
Coccidioides 

immitis Inhalation Mask, gloves Most likely exposure at necropsy.   

Giardia Fecal to oral Hand washing, gloves Occasional cause of GI disease 

Toxoplasma Gondii 
Poss. Exposure to 
reproductive fluids, 

placenta, fetus 

Protective gear, mask, 
hand washing 

 
Not shed in feces.  Direct contact 
of non-reproductive sea otter = 

no risk 
(Compiled by Murray 2016) 
 

Quarantine facilities: When sea otters are isolated for quarantine or other medical reasons, housing as 
described in Chapter 2.1 should be provided. Institutions housing sea otters should have a facility 
available that can provide for the isolation of newly acquired animals in such a manner as to prohibit 
cross-contamination resulting from physical contact, disease transmission, aerosol spread, waste 
drainage, or the reuse of untreated water. If a receiving institution does not have appropriate isolation 
facilities, the staff should arrange for quarantine at an acceptable alternate site.  

An important consideration for sea otters in quarantine and hospitalization settings is the animals’ 
need for water access to to thermoregulate. Even in post-surgical circumstances, otters should be 
returned to an aquatic environment as soon as recovery from anesthesia  permits. In those rare cases in 
which return to the water is not appropriate, core body temperature should be monitored closely. Access 
to ice for both ingestion and bedding typically mitigates most temperature concerns. 
 

Quarantine protocols: Quarantine durations for sea otters should be a minimum of 30 days (unless 
otherwise directed by the staff veterinarian). If additional mammals of the same order are introduced into 
sea otter quarantine areas, the minimum quarantine period should 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. Circumstances in which a quarantine or isolation period is specifically required for 
sea otters include: 

 

• Animals recently acquired from the wild 
• Sea otters recently exposed to a new arrival for which an adequate medical history is not 

available (less than 30 days prior to arrival) 
• Sea otters lacking a documented medical history 
• Presence of apparent medical problems at the time of arrival 
• At the discretion of the attending veterinarian 

 

From a social perspective, sea otters, especially females and juveniles, do not generally do well when 
isolated for quarantine or medical treatment. Predicting how an individual will respond to isolation is 
dependent on the animal involved and the design of the enclosure. Increasing environmental enrichment 
may help to mitigate potential problems which may arise from isolation, but efforts should always be 
made to minimize isolation times. Under certain circumstances, it may be necessary to introduce an otter 
from the existing cohort to the animal in quarantine if the latter’s stress levels become too high. A risk 
assessment for the potential lateral transmission of disease should be conducted by the attending 
veterinarian before introducing quarantined animals. 

Food provided at the sending institution may be different from that which will be fed at the receiving 
institution. Diet transition can start by having the receiving facility send diet items to the sending facility. A 
a supply of frozen diet item from the sending institution should accompany the animal and be used initially 
by the receiving institution to assist with diet transition. It is imperative that the sea otter’s diet not be 
switched abruptly upon arrival at the new institution. It is better to slowly transition a sea otter to the new 
diet while weaning it off its former diet. This will minimize possible gastrointestinal problems that may 
occur with any dietary change. Most zoos and aquariums will begin to transition the diet during the 
quarantine period. 

It is recommended that health evaluations of newly acquired sea otters occur upon arrival and at the 
termination of the isolation period, typically 30 days later. These evaluations provide a good opportunity to 
satisfy all those requirements not met (if any) during the pre-shipment examination and should include 
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complete physical examinations including a dental examination, CBC, serum chemistry panel, and fecal 
examinations for parasites. The indication for other ancillary testing and administration of prophylactic 
vaccinations should be made on a case-by-case basis at the discretion of the attending veterinarian (see 
Chapter 7.4). Animals should be permanently identified using PIT tags, though experienced caregivers 
will usually identify sea otters by their physical appearance and natural markings.Medical records for each 
animal should be accurately maintained and easily available during the quarantine period. Release from 
quarantine should be contingent upon normal results from diagnostic testing. 

Whenever biologic samples, particularly blood, serum, or plasma, are collected from sea otters, either 
as a part of a quarantine protocol or during routine examination, any unused samples should be stored for 
archival purposes. Labile biologic material, such as plasma and serum, should be stored in ultra-freezers, 
and more stable materials, such as fur, whiskers, or teeth, stored in a manner consistent with enhanced 
longevity. Animals living in zoos and aquariums may be extraordinarily valuable as “controls” for a number 
of disease-related, nutritional, physiologic, or demographic studies in free ranging sea otters, and these 
archived samples may prove invaluable. 

 

Parasite control: Parasite infections of sea otters in zoos and aquariums appear to be relatively 
common. However, clinical disease as a result of parasitic infestations is not often encountered. A 
program for parasite control, including routine evaluations using fecal flotations, direct saline mounts, and 
sedimentation techniques, should be instituted. The following parasites (Table 15) have been reported in 
sea otters: 

 

Table 15. Parasites reported in sea otters 

Parasite Species 

Apicomplexans Toxoplasma gondii  
Sarcocystis neurona 
 

Nematode Larval Anisakis spp. * 
Pseudoterranova azarasi and P. decipiens * 

Trematode Microphallus pirum, M. nicolli  
Nanophyetes sp. 
Phocitrema fusiforme 
Plenosoma minimum 
Pricetrema zalophi  
Orthosplanchnus fraterculus (gall bladder) 

Cestodes Diplogonoporus sp. *  
Pyramicocephalus phocarum *  

Acanthocephalids Corynosoma enhydri 
Profilicollis spp. 

Arthropods Halarachne sp. (nasal mite) 
* Primarily Alaskan sea otters (Compiled by Murray 2016) 

 

While there have been no reports of infection, heartworm disease (Dirofilaria immitis) is theoretically 
possible in sea otters. Sea otters with exposure to mosquitoes in heartworm endemic areas may benefit 
from routine administering of commercially available heartworm prophylactics. 

 

Toxoplasmosis: In free ranging sea otter populations, researchers have found that encephalitis resulting 
from protozoan parasite brain infections is a common cause of sea otter morbidity and mortality (Kreuder 
et al., 2003). Many sea otters in zoos and aquariums have positive antibody titers for Toxoplasmosis, 
however the incidence of clinical disease associated with the protozoan appears to be very low. Wild and 
domestic felids are definitive hosts of Toxoplasma gondii, and can shed environmentally resistant, 
infective oocysts for susceptible hosts, which may be transported into water sources via storm water or 
freshwater runoff and drainage (Miller et al., 2002; Fayer et al., 2004). Oocysts in domestic cat feces can 
remain infective for approximately two years if buried by the cat in soil where there are appropriate local 
climatic conditions (Yilmaz & Hopkins, 1972). The transmission route was thought to be from domestic 
cats (a known host) via feces flushed into the sanitary system and thus out to sea, where it may bio-
accumulate in the filter-feeding mollusks that sea otters consume. This transmission hypothesis has been 
recently challenged by Lafferty (2015), who favors the theory that the transmission arises from land-
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based wildlife, and is considered to be a significant cause of mortality in the sea otter population. Oocysts 
may also remain infective after sewage processing or water chlorination (Aramini et al., 1999). Prevention 
of toxoplasmosis in sea otters housed in zoos and aquariums should take this possibility into 
consideration. 

In laboratory conditions, clams, mussels (Mytilus sp.), and oysters have been shown to concentrate 
protozoan oocysts during filter-feeding (Fayer et al., 2003; Graczyk et al. 1998, 1999a, b; Arkush et al., 
2003), and so may be a potential source of infection if fed to sea otters. Miller et al. (2008) report finding 
T. gondii oocysts in a wild mussel in the same range as wild sea otters that are commonly infected with 
toxoplasmosis. T. gondii oocysts can remain infective within the tissues of these food items (Lindsay et al. 
2004). Raw shellfish should be considered as a source of pathogenic protozoal infection for sea otters, 
although T. gondii in wild populations of bivalves has not yet been reported, and so it is unknown what 
role these invertebrate food items may play in the transmission of T. gondii oocysts to sea otters housed 
in zoos and aquariums (Conrad et al., 2005). Similarly, while there is no documentation of T. gondii 
infection from oocysts that may occur in prey items other than bivalves, or via free-floating oocyst 
ingestion from natural sea water, these may be other potential sources of infection that could be identified 
from further research (Conrad et al., 2005). There is currently no evidence that T. gondii can infect and/or 
replicate in freshwater or marine animals that might serve as food items for sea otters such as fish, 
amphibians, invertebrates and/or other aquatic animals, although again, more research would be 
beneficial (Conrad et al., 2005). 
 Treatment for parasitic disease mirrors that performed in other carnivores. Oral treatment regimens 
may be particularly problematic in sea otters due to their keen sense of smell and taste. Food items 
impregnated with medication are often rejected due to the change in smell or taste. For that reason, 
injectable drugs are preferred. Some medications may be hidden within fresh or frozen clam slurry for 
those otters accustomed to accepting this formulation. Direct intra-oral administration of medications to 
sea otters that are awake is dangerous. It should be undertaken only by those experienced in handling 
this aggressive carnivore, and appropriate personal protective equipment should be worn. 
 Most diseases, such as salmonellosis and rarely brucellosis, are easily prevented with routine, sound 
personal hygiene, such as hand washing. The potential for infection is much greater in rehabilitation 
facilities, in which respiratory protection may also be indicated. Tuberculosis has not been reported in the 
sea otter. 

If a sea otter should die in quarantine, a necropsy should be 
performed to determine its cause of death, to strengthen the 
program of veterinary care, and to 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). 
Death of a sea otter necessitates consultation with a veterinary 
pathologist. While board-certified veterinary pathologists are 
typically able to evaluate sea otter gross and microscopic 
pathology, there are some anatomic, physiologic, and pathogenic 
idiosyncrasies in this species. In such cases, pathologists from 
the Marine Wildlife Veterinary Care and Research Center, 
California Department of Fish & Wildlife (Santa Cruz, CA) or the 
USGS National Wildlife Health Center (Madison, WI) should be 
contacted. 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). Sea otters are managed by the USFWS (see Chapter 3.4) and within 24 hours of death, the 
mortality must be reported to the Division of Management Authority (DMA) as outlined in each individual 
otter’s Letter of Authorization. Within 7 days of the death, a written summary of the events leading to the 
death must be provided to the DMA. Within 1 month of death, a necropsy report completed by a qualitied 
veterinary pathologist, a medical history of the animal, and an evaluation of the cause of death must be 
sent to the DMA. The USFWS will determine the disposition of the carcass as well as any further 
evaluation.  

 

AZA Accreditation Standard 
 

(2.5.1) Deceased animals should be 
necropsied to determine the cause of 
death. Cadavers must be stored in a 
dedicated storage area. Disposal after 
necropsy must be done in accordance 
with local/federal laws. 

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: 
(www.aazv.org/associations/6442/files/zoo_aquarium_vet_med_
guidelines.pdf).  
 

Routine medical assessments: Animal caretakers should monitor the physical health and behaviors of 
sea otters on a daily basis. In addition to these on-going visual exams, sea otter keeper-staff and 
veterinary staff should work together to develop a reasonable schedule for more in-depth examinations to 
identify sub-clinical anomalies more effectively. It is recommended that these examinations occur on an 
annual basis. The following procedures and protocols (Table 16) should be included in these routine 
exams: 
 

Table 16. Recommended procedures for routine medical assessments of sea otter 
Procedure Testing protocols 
Complete physical examination Normal examination protocol 
CBC  
Serum chemistry panel 

In house or reference laboratory 
In house or reference laboratory, 
traditional dog/cat panels adequate 
 

Gastrointestinal parasite evaluation 
 
 
 
Nasal mite evaluation 
 
Heartworm testing 

Fecal analysis, direct saline mount 
Fecal analysis, fecal flotation 
Fecal analysis, sediment  
 
Rhinoscopy 
 
Heartworm antigen testing 

Urinalysis (Direct catch, catheter, 
cystocentesis) 

In house, reference laboratory 

Sea otter fecal pathogen 
 
 
Serum Vitamin A 

Univ. Calif. Davis Marine Ecosystem 
Health Diagnostic Lab; other 
reference laboratory 
 
Reference laboratory 

Morphometrics Total length, weight, xiphoid girth, tail 
length 
 

Radiography Thorax (VD, DV, L/R lateral), 
abdomen (VD, L/R lateral), pelvic 
limbs, skull 
 

Ultrasonography As indicated 
Serology Toxoplasmosis 

Sarcocystosis, Virus-specific testing 
   (Compiled by Murray 2016) 
 

Blood samples can be collected from either the popliteal vein or the jugular vein, although the latter 
requires chemical immobilization to be safely accomplished. In pups, the anterior vena cava is often the 
best site for blood sample collection and may be performed on a conscious animal with appropriate 

AZA Accreditation Standard 
 

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

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. 

http://www.aazv.org/associations/6442/files/zoo_aquarium_vet_med_guidelines.pdf
http://www.aazv.org/associations/6442/files/zoo_aquarium_vet_med_guidelines.pdf
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physical restraint. As an estimate for safe volumes for blood collection, 5% of the blood volume may be 
safely collected from a healthy sea otter. As blood loss can also occur due to hematoma formation 
following venipuncture, collecting less than 5% of the blood volume may be a more cautious approach 
that takes this into account (B. Joseph, personal communication, 2007). Clinicians are strongly 
encouraged to collect more blood than required. Serum or plasma harvested from this additional sample 
may be ultra-frozen and archived for future use. 
 
Table 17. Sea Otter Blood Volume (Thometz, 2015) 
Age Blood volume to be collected (ml/kg) 
Neonate 152.83 ± 8.10 
Small Pup 144.22 ± 7.22 
Large Pup 151.55 ± 6.30 
Juvenile 153.69 ± 1.88 
Adult 173.47 ± 9.85 
 

The following tables provide serum biochemical and hematological analyses for sea otters collected 
from the available literature. These data can provide useful comparisons with the results obtained from 
routine sea otter testing performed at zoos and aquariums.  
 

Table 18. Mean, standard deviation (SD) and range (minimum–maximum) of individual serum biochemical analytes 
for free-ranging adult Alaskan and adult and pup southern sea otters*  

 Free-ranging adult 
Alaskan sea otters 
(n=54) 

Free-ranging 
adult southern 
sea otters (n=49) 

Free-ranging 
pup southern 
sea otters (n=19) 

 Mean (SD) Range Mean (SD) Range Mean (SD) Range 
Creatinine kinase (IU/L) 1362 (1119) 147–

3394 
843 (811) 147–

3394 
984 (355) 453–

1906 

Total protein (g/dL) 6.9 (0.7) 5.8–9.3 6.9 (0.8) 2.6–8.1 5.8 (0.5) 4.9–6.7 

Globulin (g/dL) 4.3 (0.5) 3.3–5.8 4.3 (0.5) 3.4–6.0 3.0 (0.5) 2.2–4.0 

Albumin (g/dL) 2.6 (0.3) 2.2–3.6 2.7 (0.2) 2.1–3.0 2.8 (0.2) 2.4–3.0 

Alkaline phosphatase (IU/L) 112 (35) 62–190 98 (27) 42–166 198 (60) 107–348 

Alanine aminotransferase (IU/L) 205 (71) 100–435 230 (65) 77–350 181 (34) 113–244 

Aspartate aminotransferase 
(IU/L) 

173 (75) 75–495 208 (70) 113–413 168 (54) 92–348 

Calcium (mg/dL) 9.2 (0.7) 8.3–12.0 8.0 (0.6) 6.9–10.2 8.8 (0.5) 7.9–9.8 

Cholesterol (mg/dL) 174 (57) 120–319 164 (54) 73–290 187 (35) 135–286 

Creatinine (mg/dL) 0.4 (0.2) 0.2–1.1 0.6 (0.07) 0.4–0.7 0.4 (0.05) 0.3–0.5 

Glucose (mg/dL) 148 (46) 43–294 112 (26) 65–188 127 (28) 96–200 

Phosphorous (mg/dL) 5.9 (1.3) 2.4–8.8 3.8 (0.9) 1.8–5.6 7.3 (1.5) 3.5–10.1 

Total bilirubin (mg/dL) 0.2 (0.1) 0–0.7 0.1 (0.04) 0.0–0.2 0.1 (0.02) 0.1–0.2 

Blood urea nitrogen (mg/dL) 51 (11) 30–82 67 (12) 36–91 53 (10) 40–81 

Sodium (mmol/L) 157 (10) 139–202 148 (4) 138–155 147 (3) 143–152 

Potassium (mmol/L) 4.3 (0.5) 3.4–5.6 4.4 (0.4) 3.7–5.6 4.2 (0.3) 3.7–5.0 



  Sea Otter (Enhydra lutris) Care Manual 
 

Association of Zoos and Aquariums 54 

 Free-ranging adult 
Alaskan sea otters 
(n=54) 

Free-ranging 
adult southern 
sea otters (n=49) 

Free-ranging 
pup southern 
sea otters (n=19) 

 Mean (SD) Range Mean (SD) Range Mean (SD) Range 
Chloride (mmol/L) 115 (7) 96–142 112 (9) 105–171 111 (2) 107–116 

  (Adapted from Hanni et al., 2003). 
  * see also Williams & Pulley, 1983. 
 

Table 19. Mean, standard deviation (SD), and range (minimum-maximum) for individual hematologic parameters for 
free-ranging southern sea otter adults and pups* (adapted from Hanni et al., 2003). 

 Adults (n=48) Pups (n=18) 
 Mean (SD) Range Mean (SD) Range 
Red blood cells (x106) 5.1 (0.5) 2.6–5.9 4.7 (0.4) 3.7–5.3 
Hemoglobin (g/dL) 18.7 (2.2) 12.6–20.5 16.3 (1.6) 12.6–20.5 
Hematocrit (%) 55.5 (5.4) 29.4–64.5 47.0 (4.0) 38.8–57.9 
Mean corpuscular volume (fL) 108.8 (5.3) 94.0–119.2 100.4 (4.5) 94–110 
Mean corpuscular hemoglobin (pg) 37.4 (2.4) 34.7–43.2 34.7 (1.4) 33.2–39.0 
Mean corpuscular hemoglobin conc. 
(g/dL) 35.4 (1.1) 32.6–37.5 34.6 (1.2) 32.5–37.1 

White blood cells (x1,000/ul) 7.2 (1.9) 4.2–13.3 7.6 (1.8) 4.9–10.6 
Segmented neutrophils (x1,000/uL) 3.7 (1.1) 1.7–8.6 3.5 (0.15) 1.5–7.3 
Segmented neutrophils (%) 52 (10) 29–81 45 (9) 30–69 
Lymphocytes (x1,000/uL) 2.2 (1.1) 0.7–6.3 3.0 (0.18) 1.0–6.3 
Lymphocytes (%) 30 (10) 12–53 40 (10) 20–59 
Monocytes (x1,000/uL) 0.4 (0.3) 0.07–1.4 0.5 (0.1) 0.0–1.9 
Monocytes (%) 6 (4) 1–20 7 (5) 0–18 
Eosinophils (x1,000/uL) 0.8 (0.5) 0–1.8 0.6 (0.08) 0–1.5 
Eosinophils (%) 11 (7) 0–28 8 (4) 0–14 
Platelet (x1,000/uL) n=22 242 (95) 135–524 --- --- 

* see also Williams & Pulley, 1983. 
 

Table 20. Number and phenotypic characterization of peripheral blood lymphocytes in a wild population of southern 
sea otter adults (A) and pups (P) (adapted from Schwartz et al., 2005). 
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Leukocytes (cells/ml)* 
A 19 6928 1960 4200 6400 11300 5953–7902 

P 7 7686 2385 4900 6800 10600 5479–9891 

Lymphocytes (cells/ml)*  
A 19 2272 1098 924 1818 4440 1726–2818 

P 7 3180 1763 1320 2516 6254 1550–4810 

B cells (cells/ml)  
A 19 168 166 70 109 800 85–251 

P 7 525 241 ND ND ND ND 

T cells (cells/ml)  
A 12 1808 922 797 1591 3501 1188–2427 

P 3 3437 2009 ND ND ND ND 

B/T cell ratio  
A 12 0.10 0.06 0.05 0.08 0.28 0.05–0.14 

P 3 0.19 0.06 ND ND ND ND 

MHC II+ B cells**  A 10 73 11 55 70 92 65–81 



  Sea Otter (Enhydra lutris) Care Manual 
 

Association of Zoos and Aquariums 55 

 A
ge

 
gr

ou
p 

Sa
m

pl
e 

si
ze

 

M
ea

n 

SD
 

Lo
w

es
t 

va
lu

e 

M
ed

ia
n 

H
ig

he
st

 
va

lu
e 

95
%

 
co

nf
id

e
nc

e 
 

in
te

rv
al

 

P 3 90 9 ND ND ND ND 

B cell MHCII expression***  
A 10 43 19 24 34 84 29–56 

P 3 76 11 ND ND ND ND 

MHC II+ T cells**  
A 10 54 13 35 52 72 45–63 

P 3 43 11 ND ND ND ND 

T cell MHCII expression*** 
A 10 27 10 13 29 43 20–33 

P 3 21 9 ND ND ND ND 
ND = Not determined 
* CBC derived value 
** Percentage of cells expressing MHCII on the cell surface 
*** x geometric mean fluorescence represents level of MHCII molecule density on the surface of lymphocytes subset 
 
Dental care: Dental disease in the form of gingivitis, dental calculus, and periodontal disease is quite 
common in sea otters in zoos and aquariums. While the exact etiology is unclear, it may be an artifact of 
the artificial environment experienced by sea otters in zoos and aquariums. In many cases, food items 
given to sea otters are prepared in a manner to prevent access to calcific shells and carapaces, which 
may be used by the animals to damage viewing windows. The absence of the dentifrice-action of these 
non-digestible diet items is likely to be in part responsible for the types of dental disease seen. Providing 
hard-shelled invertebrates such as sea urchins to otters in holding areas, where viewing window damage 
is less of a concern, may assist is preventing dental disease in these animals (M. Murray, personal 
communication, 2007). 

With a comprehensive husbandry-training program it is possible to perform daily tooth brushing with 
sea otters in zoos and aquariums (see Chapter 9.1). The addition of material such as ground oyster shell 
frozen in ice cubes may provide adequate dentifrice to aid in management of dental health. Similarly, 
routine use of chlorhexidine gluconate as a mouthwash or component of ice cubes may be of benefit. 

 

Medical management of neonates: There is very little information concerning the medical management 
of neonatal sea otters. If one extrapolates from the conditions identified in stranded neonates, the most 
common clinical issues include bacterial infections in the gastrointestinal, respiratory, umbilical regions, 
trauma, hypothermia, hyperthermia, and hypoglycemia. Most of the morbidity and mortality seen in 
neonates born in zoos and aquariums is directly related to animal management. Neonates are essentially 
helpless, being unable to groom themselves, dive, or self-feed. Even on land, their ability to move about 
is limited. Hypothermia may be the result of prolonged immersion in the water or, as stated previously, 
hypoglycemia. Neonatal sea otters have a metabolic demand which mandates frequent, high calorie 
meals. 
 Like other neonates, newborn sea otters are essentially immuno-incompetent. There is some degree 
of passive immunity transferred in utero; however, there is a great deal of reliance on passive immunity 
obtained through the milk. Obviously, orphaned or abandoned pups don’t get the benefit of these 
immunoglobulins. Much of the infectious disease seen in neonates may be directly attributable to the 
immune status of the pup. During this early life phase, it is important for sea otter care staff to be diligent 
in the hygiene associated with food preparation, handling, and storage as well in the cleaning and 
maintenance of the animal’s environment. 
 

Medical management of geriatrics: Geriatric animals should be managed on a case-by-case basis. 
Daily visual exams and weekly weight measurements will help monitor the health of the animals. 
Changes in appetite, food preferences, behavior, etc. may be early indicators of a developing medical 
problem. An experienced veterinarian working with animal husbandry staff should determine when 
chemical versus physical immobilization is appropriate for the restraint of geriatric animals. Training to 
allow “on deck” evaluation of the oral cavity and neurological function, and abdominal palpation and 
auscultation are helpful “non-invasive” tools to evaluate sea otters (see Chapter 9). If there is evidence of 
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ongoing or impending disease, chemical immobilization may be necessary to perform a thorough 
examination. Delay may result in progression of disease to the point at which sedation is no longer safe 
or to a degree at which therapeutic intervention is ineffective.  

Changes to the physical environment may also be necessary for geriatric animals in association with 
specific age-related medical treatments, as osteoarthritis appears to be a relatively common condition in 
older sea otters. Providing a sloped transition between water and land will help geriatric animals move in 
and out of the water. Anecdotal evidence suggests that non-steroidal anti-inflammatory compounds, such 
as meloxicam, are safe and effective agents to relieve some of the discomfort and loss of function 
associated with arthritis. As in other species, the effects may be temporary. 

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). Sea 
otters that are transported outside of the institution for diagnostic 
testing that cannot be conducted at the home institution are 
recommended to be temporarily separated from the rest of the 
collection upon their return, until cleared by the attending 
veterinarian to rejoin conspecifics. 

In accordance with AZA accreditation standards, a tuberculin 
testing and surveillance program must be established for animal 
care staff as appropriate to protect both the health of both staff 
and animals (AZA Accreditation Standard 11.1.3). To date, 
tuberculosis has not been identified in sea otters. Therefore, 
testing protocols for animals may vary as determined by the 
veterinarian. While typical mycobacterial infections have not been 
in sea otters, many atypical mycobacterial strains are commonly 
encountered within the sea otters’ aquatic environment and 
associated with sea otter prey. Human infections are most likely 
associated with infection of pre-existing skin wounds. Prevention 
is most easily accomplished with sound hygiene, i.e., hand washing, and use of protective gloves. 
 

Vaccination: There are no current recommendations for routine vaccination of sea otters. As a mustelid, 
sea otters are susceptible to infection with canine distemper virus, a morbillivirus, although reports of 
clinical disease are rare. Recent evaluations of Merial’s Purevax® Ferret Distemper vaccine have 
demonstrated that sea otters vaccinated with this product do seroconvert, however, the degree to which 
protection from infection is inferred has yet to be determined. The need to utilize this or any vaccine lies 
with the attending veterinarian. 
 There have been reports of infection with West Nile Virus in sea otters. Unpublished data suggests 
that killed virus vaccines are safe in sea otters and result in seroconversion. The protective nature of the 
post-vaccine antibody response has not been tested. 
 Theoretically, sea otters are susceptible to rabies, but it has yet to be reported in the species. Other 
mustelids, such as the North American river otter, have been diagnosed with rabies. In some facilities 
routine immunization with killed-virus rabies vaccines is practiced without incident. 
 
7.5 Capture, Restraint, and Immobilization 

The need for capturing, restraining and/or immobilizing an 
animal for routine 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). The AZA Sea Otter SSP recommends member institutions 
develop and implement protocols to train staff members for safe capture and restraint of sea otters. 
Capture and restraint may be performed through a combination of training and chemical immobilization.  

 

Capture and restraint: Physical restraint has been a long-standing method of immobilizing sea otters, 
whether as the sole means of immobilization or as the initial restraint to allow application of chemical 
immobilization to occur. Sea otters are challenging animals to restrain physically. They are extremely 
powerful for their size and can physically lift an 80 kg (176 lb) person several inches if allowed to get 
proper leverage with their front and rear limbs. They can spin, twirl, and flip in a space half their own body 

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 
 

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

AZA Accreditation Standard 
 

(11.1.3) A tuberculin (TB) testing and 
surveillance program must be established 
for appropriate staff in order to ensure the 
health of both the employees and the 
animals. Each institution must have an 
employee occupational health and safety 
program. 
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size. They have extremely loose fur and skin that can tolerate significant levels of point pressure, such as 
another otter biting them, without injury or even overt reaction to pain. They also have extremely powerful 
jaws and will bite viciously when provoked. 

The least stressful way to handle or examine a sea otter, short of the use of chemical restraint, is 
through the use of a comprehensive behavioral husbandry program. Sea otters should be target trained 
and trained to allow tactile examination. Training sea otters to voluntarily enter a squeeze cage can 
minimize the need for physical restraint (see Chapter 9). Unfortunately, when an animal is sick or injured 
it is unlikely to engage in normal training behavior. Short of chemical restraint, a common form of restraint 
is the utilization of a squeezebox, squeeze cage and/or stuff sack. Restraining an animal in a net with a 
stuff sack is also a common form of restraint. Squeezeboxes and stuff sacks operate with the same 
principle. Often either a net or stuff sack is the tool used to get the animal into and restrained in a 
squeezebox. Restraint of neonates less than 1 month of age can normally be performed simply by 
scruffing the animal (grasping the animal by the loose skin on the back of the neck). For older pups, a 
stuff sack may work on an open floor if trained staff members are present to help control the animal’s 
hindquarters. The challenge is to select the proper method to provide the best restraint for the procedure. 

Physical restraint should be performed during the morning before the animal has consumed its first 
meal, and when air temperature is cool, to avoid risk of regurgitation and overheating. If feeding is 
necessary for training or behavioral reasons, only the smallest amount needed to achieve the behavioral 
goals should be fed. 

 

Stuff sacks: Stuff sacks are large canvas or ballistic nylon duffels firmly filled with foam or cloths such as 
towels to provide form and padding. The sack needs to be completely filled or stuffed so that staff can 
apply proper pressure to restrain an otter. The concept is to move an otter into a dry (no pool access) 
area void of other objects or protrusions. Two or more people are required to restrain an otter in this 
manner. One person manipulates the sack onto an otter while another restrains the otter’s rear flippers to 
minimize spinning and prohibit the animal from crawling out from under the sack. Bite-resistant gloves 
should be worn by the individual using the stuff sack. The person manipulating the sack should make a 
determined and committed movement to force the otter to the ground, while at the same time not 
interfering with respiratory excursions and incursions. Attention should be provided to both respiratory 
exchange and thermoregulation during restraint with a stuff sack. 
 

Nets: Restraint with a net requires a hoop style net that is large enough to pass over the animal’s entire 
body. The net material should resist snagging and should have mesh that is small enough to avoid 
entangling the otter’s limbs. Fish capture net material is best as it is designed to minimize damage to fish 
scales. Although this method works both on land and in the water, it requires significant body strength to 
catch an otter in the water. When captured in the water, the animal should be immediately lifted out of the 
water to avoid drowning concerns. Once on land, the net should be tightly wrapped around the animal 
and held securely to minimize turning and rolling. A stuff sack can then be utilized for restraint while 
necessary procedures are performed. Care should be taken to ensure that the sea otter does not sustain 
oral or ocular damage during net restraint. In some cases, it is advisable to pad the net frame under the 
net bag to minimize damage to teeth. 
 

Squeeze or restraint box: The squeezebox is an oblong box with tapered sidewalls that slant inward at 
the bottom (Figure 3). The width of the box is approximately the same width of an average otter. Otters 
are initially captured with a dip net and then transferred to a frameless net bag. The “bagged” otter can 
then be lowered into the squeeze box and pinned into dorsal recumbency by a stuff sack. The pelvic 
limbs can be manipulated out of one end of the box and exposed for access to the caudal abdominal 
cavity and popliteal vein. 
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Figure 3. Squeeze crate 
(Geraci/Lounsbury 2005).  Photo Credit Dennis Christen  
 

Squeeze crate: Similar the squeeze box described above, a squeeze crate is roughly the size of an adult 
otter and includes a sub-ceiling which can be lowered and articulated to adjust to the otter’s position 
within the crate and squeezed down to suitably restrain the otter as needed.  

Sea otters can also be conditioned to enter the box for up close protected-contact behavioral 
husbandry training (See Chapter 9). Figure 4 below was fabricated from a Rubbermaid® FG450089BLA 
18 in. x 39 in. x 33 in. 500lb Utility Cart which has been fitted with plexiglass side walls (with several 
access slots) and plexiglass horizontal slide gates on each end. There is a plexiglass sub-ceiling attached 
to four 1 in. Speed-Rail® round adjustable-angle flanges and 1 in. aluminum speed rail tubing that is 
running through four speed rail flanges mounted to the top of the cart. This assembly allows for the ceiling 
to lower and articulate to adjust to the animal’s position within the cart. The restraint ceiling is held up with 
a threaded stud knob in each flange. The cart’s wheels can also be removed to make the cart more 
accessible to the otters. 
 

 
Figure 4. Squeeze box 
Photos and design provided by Dennis Christen.  
 

Chemical immobilization: A number of drug combinations have been suggested for chemical 
immobilization of sea otters (see Table 21). Rarely is a single agent utilized, and in most cases an opiate 
and a sedative are given in combination. These combinations can be administered intramuscularly in 
small volumes and specific reversal agents are available. The “reversibility” of the drug is of critical 
importance, as thermoregulatory concerns mandate that sea otters be returned to the water as soon as 
possible after immobilization, and incomplete recovery increases the risk of drowning. For that reason, 
there seems to be little indication for dissociative agents, such as ketamine, despite their wide use in a 
variety of terrestrial carnivores. 
 

Table 21. Anesthetic protocols used with sea otters* 

Drug combination* Conc (mg/ml) Dose (mg/kg) Reversal Rev dose (mg/kg) 

Oxymorphone 1.0-1.5 0.3 Naltrexone 2.0-6.0 
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Drug combination* Conc (mg/ml) Dose (mg/kg) Reversal Rev dose (mg/kg) 
Diazepam 5 0.5 n/a n/a 

Medetomidine 1 0.01-0.02 Atipamezole 0.05-0.1 
Butorphanol 10 0.2 Naltrexone 0.4-0.8 

Fentanyl 10 0.22-0.33 Naltrexone 0.44-1.32 
Diazepam 5 0.07 - 0.11 n/a n/a 

Fentanyl 10 0.22-0.33 Naltrexone 0.44-1.32 
Midazolam 5 0.07-0.11 n/a n/a 

Isoflurane n/a 1-3% Off gas --- 
* For more information on the effectiveness of these combinations, see more detailed descriptions below. 
Murray 
 

Oxymorphone & diazepam: This combination of a semi-synthetic opiate analgesic and a benzodiazepine 
does not provide adequate immobilization. While the sea otter is significantly sedated, it can remain 
intolerant of handling, and remain dangerously responsive. Typically, this combination is followed with 
mask-induction with an inhalant, such as isoflurane. As described in other species, the absorption of 
diazepam administered intramuscularly is inconsistent and unpredictable, making this combination 
somewhat inconsistent. The commercial availability of oxymorphone as an injectable agent is unreliable, 
and it is expensive when it is available. These disadvantages make this combination somewhat 
undesirable. 
 

Medetomidine & butorphanol: This combination of an alpha-2 adrenergic sedative analgesic 
(medetomidine) and a synthetic opiate partial agonist (butorphanol) has been widely used in a variety of 
domestic and exotic carnivores. This combination has been utilized on approximately 50 occasions in sea 
otters of a variety of ages, sexes, and physical conditions at one aquarium without any significant side 
effects. The drugs may be administered intramuscularly within a single syringe. They are both readily 
available and relatively inexpensive, and both agents have reversal agents, atipamezole (0.05-0.1 mg/kg) 
(medetomidine) and naltrexone (0.4-0.8 mg/kg) (butorphanol). Several disadvantages to this combination 
have been observed. A significant bradycardia associated with the alpha-2 agonist is typically noted. 
While this does not appear to have a great deal of clinical significance, this has not been validated in sea 
otters with subclinical cardiomyopathy. Incomplete reversal and even apparent “re-narcing” have been 
noted on occasion, making field use of the combination potentially dangerous. When animals are 
reversed, this phenomenon may be quite sudden and without warning, a potentially dangerous situation 
for the clinical staff. The most common disadvantage of this combination is incomplete sedation and the 
preservation of a significant “startle” response. Highly agitated sea otters or those that seem to be under 
the influence of catecholamines, seem not to be adequately sedated, or at best partially sedated. It is 
likely that this incomplete sedation is the result of a failure to respond to the medetomidine. A recent 
report in Grevy’s zebra suggests that the alpha-2 agonist should be administered approximately 10 
minutes before the opiate. This has not yet been evaluated in sea otters. 
 

Fentanyl & diazepam: This combination of a powerful opiate agonist and a benzodiazepine has been 
widely used in sea otters. Fentanyl citrate is available as an injectable compound for human use; 
however, its low concentration (0.05 mg/ml) makes its use impractical. The drug is readily available 
through compounding pharmacies, and is typically prepared at a concentration of 10 mg/ml. Both drugs 
may be administered intramuscularly at the same time, and the typical time to effect is 8–10 minutes. As 
previously stated, the inconsistent absorption of diazepam may be problematic and significant muscle 
rigidity and even seizures may be noted. Fentanyl may cause significant respiratory depression; 
therefore, supplemental oxygen may be indicated. Supplementation via a facemask is typically adequate 
(M. Murray, personal communication, 2011). The use of the synthetic opiate antagonist, naltrexone (0.44-
1.32 mg/kg), results in a nearly complete recovery, with minimal observable remnant sedation. Naloxone 
may be substituted for naltrexone, however, the incidence of “re-narcing” is substantially higher with 
naloxone. If used, close monitoring of post-reversal sea otters is mandatory for several hours. 
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Fentanyl & midazolam: Replacement of the diazepam with midazolam, a water-soluble benzodiazepine, 
eliminates much of the concern for inconsistent absorption and subsequent expression of the fentanyl 
side effects of muscle rigidity and seizures. It results in a smoother induction and recovery and has been 
reported to be amnesic in humans. While the drug is more expensive than diazepam, its benefits 
outweigh that negative, and its use is becoming more widespread. The effects of midazolam may be 
reversed with flumazenil, a benzodiazepine antagonist; however, this is rarely indicated. Fentanyl is 
reversible with naltrexone as described above. Naloxone may be substituted for naltrexone, however, the 
incidence of “re-narcing” is substantially higher with naloxone. If used, close monitoring of post-reversal 
sea otters is mandatory for several hours. 
 

Isoflurane: The inhalant general anesthetic isoflurane may be utilized as a primary chemical immobilizing 
agent, or as an adjunct to injectable agents. Induction via facemask in the conscious sea otter is 
potentially dangerous and is not recommended. When used as an adjunct to injectable agents, an 
endotracheal tube should be in place. Typically, vaporizer settings of 1–3% are adequate for anesthesia. 
The relatively large lung volume of the sea otter of 345 ml/kg results in a comparatively slow recovery 
from inhalant agents. As a result, vaporizer settings should be reduced to zero several minutes earlier 
than would be done in a terrestrial carnivore. 
 

Anesthetic monitoring: Several parameters should be monitored whenever sea otters are chemically 
immobilized. Body temperature is a critically important parameter, as the sea otter has limited capacity to 
eliminate heat when removed from the water. Ice should be applied to flippers, axillae, inguinal areas, and 
the neck, as indicated, whenever core body temperature exceeds 38.3°C (101°F). The normal core 
temperature range for sea otters is generally 37.5–38.1°C (99.5–100.6°F). 

Other physiologic parameters, such as heart rate, respiratory rate, ECG, pulse oximetry, and blood 
pressure should also be monitored. End-tidal CO2 is a parameter often measured by many of the 
commercially available anesthetic monitoring devices. Clinical experience with this parameter does not 
seem to follow dog or cat paradigms directly; therefore, it should be interpreted with caution. Further work 
is indicated to better validate its use in the sea otter. Consultation should be sought whenever longer 
anesthetic procedures are contemplated to develop a comprehensive anesthetic monitoring plan. 
 
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 USFWS is to be consulted 
prior to any elective invasive procedures, including permanent 
contraception. 

Sea otter 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 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 sea otters 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. 

Common diseases and disorders noted for sea otters in zoos and aquariums are similar to those 
noted with other marine species. Additionally, a number of subclinical diseases, such as toxoplasmosis, 
acanthocephalan-related peritonitis, and nasal mite infestations, are commonly present in sea otters with 
a history of having lived in the wild. Some of the more commonly encountered diseases of clinical 
significance are included in Table 22. 

 

AZA Accreditation Standard 
 

(2.3.2) Hospital facilities should have 
radiographic equipment or have access to 
radiographic services. 

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. 
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Table 22. Infectious diseases of the sea otter (Enhydra lutris) 

Disease Taxon Body System Predilection Contagious (Y/N) 

Herpes virus virus oral cavity unknown 
Papilloma virus virus oral cavity unknown 
Pox virus virus skin unknown 

Phocine distemper virus virus unknown, immune system? unknown 

Canine distemper virus virus systemic unknown 
Bordetella bronchiseptica bacteria respiratory tract yes 
Bartonella spp bacteria systemic yes 
Salmonella spp bacteria GI tract, sepsis yes 
Streptococcus bovis/equinus bacteria heart, sepsis yes 
Streptococcus phocae bacteria wounds, sepsis unknown 
Brucella spp bacteria wounds, bone  unknown 
Leptospira spp bacteria urinary system yes 
Campylobacter spp bacteria GI tract yes 

Arcanobacterium phocae bacteria wound unknown 
Vibrio spp bacteria multiple no 

Staphylococcus spp bacteria multiple yes/no 

Enteric bacteria bacteria multiple yes/no 

Clostridium spp bacteria multiple no 

Coccidioides immitis fungus lung, systemic no 

Histoplasma capsulatum fungus systemic unknown 
Cryptococcus spp fungus respiratory tract unknown 
Sarcocystis neurona protozoa brain, systemic no 
Toxoplasma gondii protozoa brain, systemic no 

Neospora caninum protozoa     
Giardia spp protozoa GI tract yes 
Microphallus spp trematode GI tract no 

Plenosoma minimum trematode GI tract no 

Nanophyetus spp trematode GI tract unknown 

Orthosplanchnus fraterculus trematode gall bladder unknown 

Corynosoma enhydri acanthocephalid GI tract no 

Profilicollis spp acanthocephalid GI tract, peritoneal cavity no 

Diplogonoporus spp cestode GI tract no 

Anisakis spp nematode GI tract no 

Pseudoterranova spp nematode GI tract unknown 

Halarachne spp arthropod nasal cavity, upper 
respiratory tract yes 

 Murray  
 

Clinical signs associated with illness in sea otters are frequently subtle in nature. The establishment of 
a close working relationship between trainer and sea otter is critically important in the detection of these 
cryptic changes. While all animals’ behavior changes throughout their life, sea otters tend to develop 
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some consistent and predictable patterns. Noticeable changes that persist for greater than 24-48 hours 
should be evaluated closely by curatorial and veterinary staff. 

The changes which may suggest problems are very similar to those noted in other carnivores, but 
there are some notable differences. Reduction or loss of appetite is a potentially serious sign of illness 
given the high metabolic rate of the sea otter. Sea otters are fastidious groomers, therefore any changes 
in the quality of the pelage attributable to grooming anomalies warrants investigation. In most cases it is 
secondary to an otter “being lazy,” but it also may indicate neuromuscular disease and an inability to 
reach areas of fur. 

Conversely, there are behaviors that can be normal in sea otters, but not “normal” in their terrestrial 
counterparts. Otters sleep a lot during the day; 25-40% of their day may be spent resting (Riedman & 
Estes, 1990). This serves as an energy conservation mechanism and should not be interpreted as 
lethargy. Sea otters also have multiple terrestrial gaits. They may walk with a traditional 4-beat gait, move 
with an inchworm gait, or simply drag their hindquarters behind them as they pull themselves along with 
the front legs. All of these are normal and should not be mistaken as abnormal. 
 

Hospital, quarantine, and isolation protocol: An important consideration for sea otters in 
hospitalization settings is the need for access to water to thermoregulate (See Chapter 7.3). Even in post-
surgical circumstances, otters should be returned to an aquatic environment as soon as recovery from 
anesthesia  permits. In those rare cases in which return to the water is not appropriate, core body 
temperature should be monitored closely. Access to ice for both ingestion and bedding typically mitigates 
most temperature concerns. If otters are isolated for hospitalization, housing conditions as described in 
Chapter 2.1 should be provided. 

From a social perspective, sea otters do not generally do well when isolated for medical treatment. 
Predicting how an entire group will respond to isolation of a group member is highly dependent on the 
specific animals involved and the design of the enclosure. Increasing environmental enrichment may help 
to mitigate potential problems that arise from isolation, but efforts should always be made to minimize 
isolation times. 

 

Drug treatments: The following table (Table 23) provides a partial list of drugs commonly used for the 
treatment of sea otter diseases and disorders. This list is not intended to be all-inclusive, but rather to be 
used as a quick reference for medical management of some of the common medical urgencies 
encountered in sea otter medicine. All doses should be empirically evaluated to determine that they are 
reasonable prior to use. Currently available veterinary literature should always be consulted prior to 
administration of drugs of uncertain pharmacodynamics and pharmacokinetics. 
 

Table 23. Drugs commonly used for the treatment of sea otter diseases and disorders 

Drug Indication Dosage Strength Comments 

 
Activated Charcoal 

 
poison ingestion 

 
10ml slurry/ kg PO 

  

(Toxiban)  slurry= 1g/ 5ml H2O   

     
Aminophylline bronchodilator 5mg/kg IV or IM 25mg/ml  

     
Atropine  bradycardia 0.02mg/kg IV or IM 0.54mg/ml  

     
Calcium Gluconate hypocalcemia 94mg/kg IV or IP - 

SLOWLY 
98mg/ml monitor cardiac  

    rate/ rhythm 

     
Cefovecin antibiotic 8mg/kg SQ 80mg/ml kept in refrigerator 
(Convenia®)     

     
Dexamethasone SP shock 5mg/kg IV or IM 4mg/ml  
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Drug Indication Dosage Strength Comments 

     
2.5% Dextrose  hypoglycemia,  20ml/kg SQ   
in normal saline dehydration    

     
50% Dextrose profound  0.5- 2.0ml/kg IV or IP -

Slowly 
500mg/ml 0.5ml/kg dose 

 hypoglycemia   2.0ml/kg dose 

     
Diazepam status epilepticus 0.5-1.0mg/kg IV or IM 5mg/ml 0.5mg/kg dose 
(Valium)  0.5-2mg/kg per rectum or  1.0mg/kg dose 
(controlled drug)  intranasally  2.0mg/kg dose 

    kept in safe 

     
Diphenhydramine  uticaria, 2mg/ml 50mg/ml  
(Benadryl®) anaphylaxis IM PRN   

     
Doxapram respiratory 4mg/kg IV or IM PRN 20mg/ml  
(Dopram®) depression 1-2 drops under tongue   

  for a newborn   

     
Epinephrine cardiac stimulant, 0.1mg/kg IV or 1mg/ml  

 anaphylactic 
shock 

intratracheally (1: 1000)  

     
Famotidine gastritis 0.5mg/kg IM/SQ q12h 10mg/ml kept in refrigerator 

 gastric ulcers    

     
Furosemide cardiogenic/ 4mg/kg 50mg/ml  
(Lasix) pulmonary 

edema 
IV or IM   

     
Glycopyrrolate  bradycardia 0.011mg/kg 0.2mg/ml  
(Robinul®)  IV or IM   

     
Lidocaine  ventricular  3mg/kg SLOW IV 20mg/ml 3mg/kg dose 

 arrhythmias q 10-15min PRN  max dose 

  max 8mg/kg over 10min.   

     
Lorazepam sedative, 

seizures 
0.04mg/kg IM 2mg/ml kept in refrigerator 

(controlled drug)     

     
LRS Dehydration, 66ml/kg SQ p/d PUPS   

 shock 500-1000ml SQ p/d   
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Drug Indication Dosage Strength Comments 

ADULT 

     
Mannitol reduce 

intracerebral 
1500mg/kg 200mg/ml 20% solution 

 pressures, 
diuretic 

IV ONCE   

     
Meloxicam anti-inflammatory 0.3mg/kg 5mg/ml injectable 
(Metacam®)  IM, PO 1.5mg/ml oral 

     
Midazolam status epilepticus 0.5-1.0mg/kg IV or IM 5mg/ml 0.5mg/kg dose 
(controlled drug)  0.5-2mg/kg per rectum or  1.0mg/kg dose 

  intranasally  2.0mg/kg dose 

    kept in safe 
Phenobarbital status epilepticus 2-4mg/kg IM or IV 65mg/ml 2mg/kg dose 
(controlled drug)  q30min., NTE 20mg/kg  4mg/kg dose 

    NTE this dose 

    kept in safe/ med 
kit 

Prednisolone Sodium   shock 11mg/kg 100mg btl= 
10mg/ml 

10mg/ml 

Succinate  IV or IM 500mg btl= 
50mg/ml 

50mg/ml 

(Solu-Delta-Cortef)     

     
Sodium Bicarbonate Metabolic  1 mEq/kg IV then 84mg/ml initial dose 

 acidosis 0.5mEq/kg q 10-15min (1mEq/ml) 0.5mEq dose 
    during CPR     
Compiled by Murray 2016 
 

Surgery: The sea otter may be subjected to a variety of surgical procedures. For the most part, the 
techniques involved are similar to those commonly described in most small animal patients, taking into 
account differences in anatomy. Recommended protocols for one of the most commonly employed soft 
tissue procedures, the ventral midline celiotomy, are provided below. The laparotomy may be performed 
for a variety of reasons, including exploratory examination, radio transmitter implantation or removal, 
acute abdominal issues, etc. With the exception of surgical implantation of radio transmitters, there is little 
information regarding surgical manipulation of the sea otter. The surgical procedures follow the basic 
tenants of any soft tissue or orthopedic procedure in a carnivore. 

As with any invasive aseptic surgical procedure, and after chemical immobilization (see Section 7.5), 
appropriate preparation of the surgical site is indicated. The pelage is critically important for 
thermoregulation in the sea otter, as these animals do not have the thermal support of a substantial 
subcutaneous fat layer. For this reason, it is not recommended to shave the fur from any surgical site. In 
the zoo and aquarium setting in which food is readily available and haul out sites are accessible and safe, 
shaving small areas less than a few cm2 is probably tolerable to the otter. In general, however, shaving 
should not be done. In its place, a combination of a water-soluble disinfectant gel can be prepared by 
mixing a 10% povidone solution in sterile, water-soluble lubricating jelly. This 50:50 combination of sterile 
lubricating jelly and povidone-iodine solution may then be worked into the fur and a part down to skin 
level created over the incision site. 

For those surgical procedures requiring further isolation from the skin and fur, such as extensive 
celiotomies or orthopedic procedures, this can still be accomplished without shaving the fur. Following the 
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previously described skin preparation, the skin incision is made. A sterile surgical drape may then be 
attached to the subcutis on both sides of the incision with either suture material or surgical staples. 
Creation of this second drape barrier effectively isolates the incision site from the skin and fur. 

 

Recommended protocols for laparotomy: Laparotomy techniques are relatively straightforward, excepting 
that sea otters should be returned to the marine environment immediately following recovery from the 
anesthetic event. For that reason, surgical technique, particularly as it applies to tissue handling and 
suturing, is critically important. Using a 50:50 combination of sterile lubricating jelly and povidone-iodine 
solution, a ventral midline “part” should be combed into the fur. The length and location of this site will 
vary but is generally 8–10 cm (3.1–3.9 in.) in length located midway between the umbilicus and the 
prepuce in the male, and slightly cranial to the midway point in the female. It is important that the fur be 
parted all the way down to the skin level. 

A skin incision of 5–6 cm (2–2.3 in.) should then be made in the center of this prepared site. Once the 
subcutis is dissected to the level of the linea alba, a secondary set of sterile surgical drapes can be 
attached with surgical staples to the subcutaneous fat. This facilitates maintenance of a sterile field during 
the actual celiotomy. The sea otter has the densest hair concentration of any mammal, and these hair 
follicles require adequate blood supply. Veterinary surgeons will encounter substantially more capillary 
hemorrhage than is noted in most terrestrial mammal laparotomies. Direct pressure is typically adequate 
to control hemorrhage.  

The exposed linea can be elevated, and a stab incision with a surgical blade made to enter the 
abdomen. The incision should be extended cranially and caudally with Metzenbaum scissors. In most 
otters, the surgeon will note a visible potential space between the peritoneum and the falciform ligament. 
The ligament is easily violated with digital manipulation; however, one should exercise caution, as two 
paramedian vessels are generally located within this structure. Damage to either may result in substantial 
hemorrhage. The surgeon should take this opportunity to perform a limited exploration of the portion of 
the peritoneal cavity that is visible. It is not uncommon to find evidence of inflammatory disease or 
verminous peritonitis in the sea otter. 

Closure is routine but should be meticulous. The peritoneum and linea alba can be closed with either 
a simple interrupted, or cruciate mattress suture pattern of appropriately sized polydioxanone sutures 
(PDS, Ethicon Co, Somerville, NJ 08876) (M. Murray, personal communication, 2011). The subcutaneous 
drapes can then be removed, if used during the procedure. The subcutis can be closed in a continuous 
pattern, ensuring that dead space between the abdominal musculature and subcutis is closed. A 
continuous subcuticular pattern should be used to approximate the skin margins. The skin can be closed 
with a simple interrupted pattern and may be over-sewn with large cruciate mattress sutures (M. Murray, 
personal communication, 2011). While this set of five layers seems quite cumbersome, it is critically 
important that a very secure closure be affected. Not only will the otter have to be returned to the aquatic 
environment within minutes of closure, but also the intense grooming efforts that are part of the otter’s 
thermoregulatory mechanism will aggressively attempt to undo the surgeon’s closure. 

 

Surgical idiosyncrasies: As with any species, there are several idiosyncrasies of the sea otter as a 
surgical patient that warrant discussion. While none of these precludes surgical intervention, they should 
be carefully considered when contemplating surgical intervention. 

 

• Sea otters can reach every point on their body. Therefore, no suture line is safe from the post-
operative grooming efforts of the otter. 
 

• The fur is exceptionally dense, making good skin closure difficult. 
 

• The skin has a substantial blood supply. There tends to be much more hemorrhage associated 
with skin and subcutaneous incisions than one typically encounters in other carnivores. 
 

• Deep to the skin, but superficial to the body wall, is a well-developed cutaneous trunci muscle. It 
also is well-endowed with a blood supply. 
 

• The skin moves freely over the body. Closures should be done in a fashion to close dead space, 
as seroma formation is a common sequela otherwise. 
 

• The falciform ligament is also well developed. Two substantial paramedian blood vessels can be 
found just lateral to the midline. 
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For all other procedures, the basic concepts of surgery apply: aseptic technique, knowing the 
anatomy, controlling hemorrhage, and “don’t cut it if you don’t know what it is.” 

 

Postoperative considerations: The most significant postoperative consideration is the need to return the 
otter to the aquatic environment within minutes after recovery. This is mandated by the tendency of the 
sea otter to overheat when maintained in typical ambient temperatures. 

Postoperative analgesia may be indicated, particularly in those cases in which the clinician 
anticipates significant postoperative pain. In addition to the increased comfort level afforded by 
analgesics, it is likely that their use speeds return to normal grooming and food consumption. A 0.2–
0.4mg/kg subcutaneous or intramuscular injection of Butorphanol every 8–12 hours has been anecdotally 
shown to be safe and effective. The non-steroidal anti-inflammatory drug, meloxicam, has also been used 
successfully and safely at traditional dog/cat doses. 

The adult sea otter maintenance caloric requirement has been calculated to be 189–253 kcal/kg/day 
(see Chapter 6.1). As with most carnivores, there is likely to be an increased demand for energy, or entry 
into a hypermetabolic state, during the postoperative period. Estimates in other species suggest the 
increase to be between 1.2–1.5 times the baseline. Since the sea otter normally consumes a relatively 
large amount of food daily, there is a volume limiting factor which 
should be considered. For that reason, feeding easily digested 
and assimilated food items of high caloric density is prudent 
during the post-operative period. 

Despite the idiosyncrasies and apparent difficulties 
associated with the sea otter as a surgical patient, they appear to 
be durable surgical candidates. Their tenacity and stoic nature 
seem to enhance their innate healing capacity. 

 AZA-accredited institutions must have a clear and 
transparent process for assessing animal welfare and wellness, 
as well as for identifying and addressing sea otter animal welfare 
concerns within the institution (AZA Accreditation Standards 1.5.0 
and 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 
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. Given the wide variety of 
zoos and aquariums that house sea otters, the AZA Marine Mammal TAG cannot provide specific 
recommendations for the best approaches to take to communicate animal welfare issues effectively within 
every institution. All animal caretakers that work with sea otters should be aware of institutional protocols 
in place for them to identify, communicate, and address potential animal welfare issues that are 
associated with the care and management of these animals. 

 

Euthanasia and necropsy: 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 sea otters both in their care and in the wild. As stated in Chapter 6.4, necropsies should be 
conducted on deceased sea otters 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 Standard 2.5.1). 
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 AZA Sea Otter SSP Program-approved active 
research requests that could be filled from a necropsy. Additionally, both USDA and USFWS must be 
notified of sea otter deaths and/or euthanasias of facility-held sea otters. Copies of necropsy reports 
should be submitted to the AZA Sea Otter SSP Veterinarian Advisor Michael Murray, DVM, at Monterey 
Bay Aquarium (See Appendix H). 

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. 

AZA Accreditation Standard 
 

(1.5.0) The institution must have a 
process for assessing animal welfare and 
wellness. 
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As a result of the relatively precarious status of some sea otter populations, pre-euthanasia planning 
should include the collection of a variety of ante-mortem biologic samples, such as blood, urine, and 
potentially other tissues associated with research oversight and committee-approved requests for 
biological samples. The use of a consistent and thorough necropsy procedure results in the collection of a 
consistent sample set, which can then be compared to data from other sea otters. Necropsy protocols 
should be standardized to the greatest extent possible between institutions. (See Appendix H for Sea 
Otter SSP Necropsy Protocols and Forms.) Prosectors should be prepared to collect samples not only for 
histopathologic evaluation, but also for potential bacterial, fungal, and viral isolation, as well as specimens 
to be harvested and frozen for future use. 

In order to safely and humanely euthanize a sea otter, some form of chemical restraint is 
recommended. This immobilization facilitates the collection of appropriate biological specimens, such as 
blood and urine ante mortem. A combination of fentanyl citrate (0.22–0.33 mg/kg) and midazolam (0.07–
0.11 mg/kg) administered intramuscularly will typically result in appropriate immobilization at the lower 
dose and actual anesthesia at the higher dose within 10 minutes of administration. 

After the injection is administered, the sea otter may be transferred into a kennel, capture box, or left 
within the net basket until sedated. Once the otter is adequately sedated, it may be placed in dorsal 
recumbency for access to the vascular system for euthanasia. After ante mortem sampling has been 
completed, the sea otter may be euthanized with a commercially available euthanasia solution containing 
sodium pentobarbital given at a rate of 1.0 ml per 2-5 kg body weight, but typically not less than 3.0 ml. In 
most cases, the compound is administered intravenously via the jugular veins which are easily identified 
on the ventro-lateral aspect of the neck between the angle of the jaw and the thoracic inlet. A wetting 
agent, such as isopropyl alcohol, will aid in the identification of the vessel.  

Under some circumstances, direct intra-cardiac administration of euthanasia solution is preferable. 
Typical of the mustelids, the heart is located in the caudal aspect of the thoracic cavity, just cranial to the 
manubrium. As the sea otter’s thorax is dorso-ventrally compressed, an apical heartbeat is generally 
easily visualized in the dorsally recumbent animal. An appropriately-sized needle, typically 22-20-gauge 
1.5-2.0 inch, may then be inserted between the ribs on either side just cranial to the site of the apical 
heartbeat. Aspiration will confirm entry into one of the cardiac chambers, and the euthanasia solution is to 
be administered slowly. If no blood is recovered upon aspiration, the needle should be repositioned to 
assure entry into a cardiac chamber. It should be noted that the chemical characteristics of the 
euthanasia solution might render the heart difficult to assess during necropsy when the solution is 
administered via intra-cardiac route. 

The very dense pelage of the sea otter is a very effective insulator, and as such cooling of sea otter 
carcasses to slow autolysis may be problematic. When an otters dies or is euthanized, bodies should be 
protected within appropriately sized plastic bags and immediately immersed in iced water, or they may be 
placed in a freezer for 2-3 hours to accelerate cooling. Once core body temperature has reached an 
appropriate level, typical refrigeration is adequate. Upon completion of the necropsy, USFWS must be 
notified and can offer recommendations for the disposition of the carcass.  
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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. Successful reproduction of managed sea otters (defined here as producing a viable pup that 
lives to at least 2 years of age) has been a relatively rare event and few U.S. institutions have been 
successful. The first ex situ sea otter pup raised from conception to adulthood occurred in 1979 at the 
Seattle Aquarium, Seattle Washington. In North America, 18 successful pups have been born with the 
majority of those being E. kenyoni: nine at the Seattle Aquarium and seven at the Vancouver Aquarium 
(Casson 2016). In recent years, North American facilities housing sea otters, in conjunction with the US 
Fish and Wildlife Service (USFWS), have agreed to a moratorium on breeding of sea otters in human 
care to preserve space required for rescued non-releasable sea otters from threatened populations listed 
under the Endangered Species Act (ESA). Letters of Authorization from the USFWS required for the 
placement of non-releasable stranded sea otters now clearly prohibit breeding. 

In the unlikely event that breeding were to occur or that reproductive research were to continue, it’s 
important to be able to monitor a female’s reproductive cycle when breeding is attempted, as this will help 
to address some of the common complications that can be associated with sea otter reproduction, 
including frequent abortions, stillbirths, and pup death within the first month or two of life (Da Silva & 
Larson, 2005). Reducing the number of stressors within an otter’s environment during pregnancy and for 
at least 6 months after birth can help to avoid many of these reproductive issues (Da Silva & Larson, 
2005). In general, the reproductive cycle of female sea otters can be described using a combination of 
three approaches: non-invasive fecal steroid measures, weight changes, and behavioral indicators (Da 
Silva & Larson, 2005). 

Sea otters are polyestrous, and reproductive cycling occurs most frequently in late winter/early spring, 
and in late summer/early autumn (Larson et al., 2003). The time lag between the two main cycles is 
approximately 60 days, but does vary (Larson et al., 2003). Although daily variation in patterns of social 
affiliation may change dependent on age and reproductive status, most sea otters housed together in 
zoos and aquariums will congregate together while sleeping. When females are in estrus, the male will 
remain in close contact and may become increasingly aggressive during mating bouts. When not in 
estrus, females may congregate away from the male while sleeping, and when caring for young, a mother 
is likely to show significant aggression towards a male. 

In some managed settings, regular body weight analysis in combination with fecal hormone analysis 
(Larson et al., 2003) is often utilized for determining the reproductive status of adult females. Extraction 
and radioimmunoassay (RIA) techniques have been validated for sea otters for measuring estrogen and 
progesterone metabolites in fecal samples (Larson et al., 2003). Hormonal blood analysis may also be 
used, although restraining a sea otter for blood sampling can be stressful, and testing methodologies 
have not been validated for use in sea otters.  

 

Reproductive cycles: Sea otters are sexually mature between 2–5 years of age. Most females breed for 
the first time at 4–5 years (Garshelis et al., 1984; Jameson & Johnson, 1993), and approximately 70% of 
14–15-year-old females are still reproductively active (Bodkin et al., 1993). The youngest female housed 
in a zoo or aquarium to be impregnated and give birth to a live pup that survived to maturity was 
approximately 2 years of age and the youngest male to sire a pup was also 2 years of age (AZA, 2016). 
Although mild periodicity may be present (Kenyon, 1969), sexually mature male sea otters experience 
active spermatogenesis throughout the year (Lensink, 1962). 
 

Estrus: Based on observations of male-female pairing, it is suggested that estrus lasts anywhere from 1–
5 days (Kenyon, 1969; Vandevere, 1970; Brosseau et al., 1975; Garshelis et al., 1984; Nakajima et al., 
1988). In zoos and aquariums, signs of estrus include an increase in mating behavior, reduced food 
intake, and constant attention and/or physical contact from a male. Other signs noted by zoos and 
aquariums responding to the 2005 AZA Marine Mammal TAG sea otter survey include increased genital 
grooming, cooing or soft vocalizations, reduced interest in training sessions, frequent distraction caused 
by other animals, and increased female-to-male grooming. Similar behavioral changes are frequently 
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observed in all-female groups, with maternal-style clinging to cohorts, food sharing, and vocalization 
commonly noted. It is not known whether sea otters are induced ovulators (Riedman & Estes, 1990). 
 

Copulation: Copulation is achieved in water in a ventral-dorsal position. The male bites the female’s 
nose, or back of the head and holds onto her chest from behind with his forepaws. While in this position, 
the male will use one of his rear flippers to position his extruded penis into the vaginal canal. Copulation 
typically lasts approximately 20 minutes. Females will often fight to break free and significantly aggressive 
behavior is not uncommon. The female’s nose is often cut during copulation. After mating, the male and 
female separate and both engage in vigorous swimming and grooming. 
 When females are caring for their young, they generally copulate after the female and pup separate 
(Kenyon, 1969; Calkins & Lent, 1975; Garshelis et al., 1984). If males and females are not separated 
during the period of maternal care in zoos and aquariums, it is common for the female to mate before 
separating from her pup. This is likely due to the extended period of mother-pup dependency that is 
commonly observed in these environments.  
 

Medical complications: Unlike another mustelid, the domestic ferret (Mustela putorius furo), there is no 
evidence that female sea otters suffer from bone marrow suppression secondary to estrogen intoxication 
associated with failure to breed. The most common mating-related medical problem is associated with the 
male’s tendency to grasp the female by the nose for copulation. This may result in a variety of injuries to 
the nasal pad and muzzle from minor abrasions and excoriations to complete avulsion of the nasal pad 
and damage to the maxilla, nasal bones, and turbinates. The exact cause of the exuberant male behavior 
is unknown; however, there is evidence that it may be associated with toxoplasmosis. This phenomenon 
needs further investigation. In zoos and aquariums, prevention may be accomplished by separation of 
females from offensive males during estrus periods. 
 

Future research: There are a number of aspects of sea otter reproduction that need further investigation. 
Sea otters are one of the species that utilize embryonic diapauses or delayed implantation as a 
reproductive strategy. This phenomenon needs to be better understood as it relates to the reproduction of 
sea otters. Another area with potential impact on sea otter populations in zoos and aquariums involves 
collection, storage, and use of sea otter semen. This would lead to further investigation of artificial 
insemination of the species, a potentially important tool in future animal management. Pup development, 
learning behaviors, etc. have been preliminarily investigated but further studies are warranted.  
 
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 Regional 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 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 being used to meet the needs identified in the 
AZA Studbooks without having to re-locate animals. Males are trained to voluntarily produce semen 
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 of, 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 must be considered. Appropriate 
transaction documents (and loan agreements, if appropriate) must be fully completed before AI is 
attempted. 

Currently, artificial insemination of otters has not been successfully performed, and no protocols are 
in place to address this subject in zoos and aquariums at this time. It is currently unknown if sea otters 
are induced ovulators like other mustelid species (Rowlands & Weir, 1984; Amstislavasky & Ternovskaya, 
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2000), but if they are, there may be several challenges associated with artificial insemination that will 
need to be addressed if this technique is attempted. 

 

Semen collection: There are currently few published data available on the collection of semen in otters 
or other approaches that would facilitate the development of effective assisted reproduction techniques 
(Ballou, 1992; Wildt et al., 1995; Blottner, 1998; Howard, 1999; Bateman et al., 2008). Operant 
conditioning training has not been used as a tool for the collection of semen from male otters. When 
semen collection has been performed with these species, the current approach has been to use electro-
ejaculation techniques with anesthetized otters (Bateman et al., 2008). Anesthetic protocols for sea otters 
can be found in Chapter 7.5 of this manual. Bateman et al. (2008) used a 13 mm (0.5 in.), three 
longitudinal electrode rectal probes and alternating current stimulator, and followed a protocol used by 
Howard et al. (1986). These techniques could be further investigated and enhanced for possible use with 
all species of otters in zoos and aquariums. 

The timing of semen collection in male otters may need to be associated closely with peak 
reproductive activity based on levels of testosterone to ensure high quality and high concentrations of 
semen from species showing specific seasonality in reproduction (Bateman et al., 2008). 

 

Reproductive hormone monitoring: Non-invasive fecal hormone monitoring has been successfully 
used to monitor the seasonality of reproductive hormone secretion in male and female otters, and has 
effectively tracked pregnancy and/or pseudo-pregnancy in two species of otter (Bateman et al., 2008). 

Successful artificial insemination approaches require a firm understanding of species-specific 
reproductive behavior and physiology, and will ultimately require the ability for animal caretakers to 
predict estrus in females reliably (Bateman et al., 2008). 

  
8.3 Pregnancy and Parturition  

It is extremely important to understand the physiological and behavioral changes that occur 
throughout an animal’s pregnancy.  

 

Pregnancy and gestation: Researchers have shown that sea otters delay implantation of a fertilized egg 
(Sinha et al., 1966; Kenyon, 1969; Jameson & Johnson, 1993). There are differing reports as to how long 
the total gestation period lasts (see Table 24). A delay of 3.5 months appears to be fairly predictable, as 
total gestation times for sea otters are consistently within the range of 210–218 days (Jameson & 
Johnson, 1993; Riedman et al., 1994; Monson & DeGange, 1995). Larson et al. (2003) calculate average 
total gestation to be 217 days.  

 

Table 24. Estimated gestation periods for sea otters 
Estimated gestation period1 Reference 

4–6 months Loughlin et al., 1981 
7–8 months Antrim & Cornell, 1980 
6.5–7 months Brosseau et al., 1975 
6 months Jameson & Johnson, 1993 
7.5 months Schneider, 1973 
10–12 months Kenyon, 1969 
6–6.7 months Various U.S. facilities  

1 These different periods may be due to variable lengths of delayed implantation.  
 

Pregnancy in sea otters can be determined using four fecal samples collected at least 100 days after 
behavioral indicators of estrus are observed in the female (Larson et al., 2003). Behavioral indicators of 
estrus can be difficult to determine, as sea otters commonly engage in copulation even when not in estrus 
(Da Silva & Larson, 2005). More reliable behavioral indicators can include females associating very 
closely with males for approximately 2–3 days and performing mating behaviors to a greater extent than 
other behaviors, such as eating or grooming (Kenyon, 1969; Jameson & Johnson, 1993). If there is a 
significant shift in hormone levels, based on fecal hormone assessments, at around 100 days post-estrus, 
then this can be used as an indicator that the female will potentially give birth in the next 100–120 days 
(Da Silva & Larson, 2003). Behavioral indicators of pregnancy are subtle, and can be difficult to 
determine, but generally include increased difficulty shown by females in hauling out, and increased 
grooming of the genital area in the last couple of weeks of pregnancy (Da Silva & Larson, 2005). Da Silva 
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& Larson (2005) also show that an increase in weight greater than 15% above baseline weights may 
show that a female sea otter could be pregnant and that birth may occur within 3 months.  

If pregnancy were to occur, an increase to food offered is recommended to keep food intake at 
normal percent/body weight levels. Protrusion of the mammae and fetal movement can also be observed 
in the last month of pregnancy but can also be obscured by the dense fur of the otters. 
 

Parturition: Although parturition in sea otters housed in zoos and aquariums is most commonly observed 
to take place in the water, it has been reported both in the water (Sandegren et al., 1973) and on land 
(Barabash-Nikiforov, 1947; Jameson, 1983), with an equal number of cephalically and caudally-oriented 
births (Kenyon, 1969). Although twins have been reported (Lensink, 1962; Schneider, 1973; Jameson & 
Bodkin, 1986), sea otters normally give birth to only one pup at a time. Within a few hours of parturition, 
food intake is decreased and more lower-body grooming may be observed. In the water, the mother will 
begin forward rolls while grooming the vaginal area and eventually give birth in the water. Grooming of 
the pup begins immediately and will continue until the pup is clean.  

Nakajima et al. (1988) reported that the placenta was delivered from 39 minutes to 10 hours and 23 
minutes after parturition at the Izu Mito Sea Paradise, Numazu. Observers of births at the Seattle 
Aquarium noted that the placentas were delivered between 5.5–18 hours postpartum. Medical 
intervention may be necessary if the placenta is not passed within 24 hours of parturition. As not many 
births have been observed, there is little data that indicates impending parturition of this taxon.  

 

Separation of females with offspring: Behavioral monitoring is important when females and dependent 
pups share space with other animals, especially when interactions with the other animals could affect 
care-giving behavior and pup survival. Temporary separation of the mother/pup from the group may be 
required if aggression is observed or if the exhibit mates have a history of aggression towards a pup and 
should be considered on a case-by-case basis. If the delivery date can be approximated, moving the 
adult male away from the expecting female in advance is advised unless previous experience indicates 
another course of action. For sea otter births at one aquarium, greater success was obtained when only 
minimal changes were made to the management of the expecting mother (Casson, personal 
communication, 2015). While it is generally recommended to remove males from the enclosure, the 
aquarium had four successful births where the male was present the entire time. It should also be noted 
that the aquarium rarely moved an expecting mother into an isolation area, but rather left her in the 
primary exhibit and moved potentially aggressive animals into another area. 

 

All-female groups: In multi-female groups, other females may try to steal pups, or may interfere with 
rearing in other ways. Indicators of anxiety in the mother can include the performance of stereotypic 
swimming behaviors, excessive grooming, or even a lack of grooming. In addition, the female may reduce 
her food intake due to hesitancy to leave the pup, and this can have adverse influence on lactation. 
Interference, direct and indirect, may result in pup abandonment.  

When aggression is observed in any group, it may be necessary to relocate one or more of the other 
animals. Each enclosure has unique limitations, each group has its own behavioral dynamics, and the 
animals’ interactions may change from one exhibit to another. In most cases, separations need only be 
temporary, for example, to allow mother/pup bonding or proper pup rearing and development without 
interference. Separated animals should be housed in a space that meets the requirements for a primary 
enclosure (see Chapter 2.1). It should be noted that making significant spatial or social changes to a 
female that is just about to give birth or has just given birth can affect her behavior. Again, the decision to 
move expecting mothers should be considered on a case-by-case basis. 

 

Reintroductions: The timing of reintroductions should be based on the level of experience of the mother, 
the relationships of otters within the group, and previously displayed behavior. Reintroductions can be 
attempted at least by the time the pup is independent in fulfilling its own daily needs (see pup behavioral 
development below). All reintroductions should be performed under controlled conditions as much as 
possible (see Chapter 5.3 for additional information); this is particularly true when reintroducing a male 
otter to females and pups. Pups should not be introduced to males before the age of 6 months and 
depending on the male’s behavior, it may be advised to wait until the pup is as much as 1 year old. 
 

Pup behavioral development: At birth, a sea otter pup weighs 2.04–2.27 kg (4.5–5 lb) and measures 
560–570 mm (22–22.4 in.) in length (Kenyon, 1981). Pups are born with their eyes open and with their 
first set of teeth erupting. The natal pelage differs in color and structure from adult pelage (Kenyon, 1969). 
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At birth, the pelt has a light brown, woolly appearance that is gradually lost by the time pups are 3 months 
old. Due to the buoyant nature of the natal pelage, young pups are unable to dive more than a few inches 
under water.  

 

Vocalization: Sea otter pups have high frequency vocalizations that can be heard from long distances. 
Most of the sound is concentrated between 3–5KHz with a wide range of harmonics (Sandegren et al., 
1973). 

 

Nursing: Sea otter pups begin to nurse soon after birth. Young pups lie belly down on their mother’s chest 
with their head positioned over the two lower abdominal nipples. As pups grow larger, they will nurse 
while positioned in the water next to their mother, with their forepaws and head resting on her abdomen. 
Casson et al. (1987) reported that signs of nursing  were noted as early as 1 hour postpartum, although 
nursing was not confirmed until 2.5 -11.5 hours postpartum. Nakajima et al. (1988) reported that sea otter 
pups at the Izu Mito Sea Paradise began nursing 41 minutes to 2 hours and 36 minutes after birth. 

 

Grooming: Hanson et al. (1993) reported that the first observed behavior in a mother following births at 
the Seattle Aquarium was pup grooming. The mother spent more than 50% of her time grooming her 
pups during the first 24 hours, and 25–33% of her time grooming the pups during the next 5 weeks. 
Grooming the pups gradually decreased to 12% by the 12th week. 

 

Mothers self-grooming: Hanson et al. (1993) reported that a sea otter spent an average of 17.1% of the 
time grooming herself during the first 12 weeks after the birth of her four pups. Studies on mothers in the 
wild reported self-grooming at 25.3%, 15.3%, 13.0% (Estes et al., 1982), and 10% of the time (Sandegren 
et al., 1973). 

 

Pup self-grooming: Hanson et al. (1993) reported that pups studied at the Seattle Aquarium made 
attempts at self-grooming, such as licking their paws, at the age of 1 week. Observations on the same 
pups showed a continual increase in self-grooming that peaked at an average of 11% of the time 
observed by their 7th week and continued for the duration of the 12-week study. Payne & Jameson (1984) 
noted that 3½-week-old pups spent 15% of their time grooming and that by 14 weeks the pups were 
nearly self-sufficient in grooming.  

 

Mother resting: Hanson et al. (1993) reported that a sea otter mother spent approximately 38% of the 
time resting during the first 12 weeks. 

 

Pup resting: Hanson et al. (1993) reported that sea otter pups born at the Seattle Aquarium were 
observed resting approximately 75% of the time during the first 2 weeks of life. A gradual decrease in 
resting was noted beginning in the 3rd week. By the 12th week, pups were observed resting at similar 
amounts to their mother of around 38% of the time. 

 

Foraging: Sea otter pups reared in zoos and aquariums should be provided with social and environmental 
conditions that allow for the development of behavioral milestones associated with foraging, including 
pounding objects together on their chest; diving, searching, and retrieving food items; successfully 
manipulating partially prepared or cracked open live-prey such as mussels, clams, and crabs; opening 
open whole live mussels; pounding open whole live clams; and feeding on live crabs where provided 
(Nicholson et al., 2007). These behaviors are closely matched with developmental stages of sea otter 
pups parent-reared in the wild (Payne & Jameson, 1984). 
 
8.4 Birthing Facilities 

As parturition approaches, animal care staff should ensure that the mother is comfortable in the area 
where the birth will take place, and that this area is “baby-proofed.” Moving animals from one area to 
another is dependent to the individual and should be dealt with on a case-by-case basis. No other 
changes to the enclosure are recommended. Removal of animals from the exhibit should only be 
considered if a drastic change in behavior is observed during pregnancy. All management decisions 
involving expecting mothers should be looked at on a case-by-case basis, taking into account the 
individual animals, the exhibit-mates, and the exhibit space. Care should be taken to observe any 
changes of behavior in the female that are triggered by the separation when physical and visual 
separation occurs. A compromise between the needs of the female, safety of the newborn, and the 
management of the collection will need to be determined. After birth, the female and newborn should be 
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carefully monitored to ensure that nursing occurs within the first 24 hours. Sea otters do not use nesting 
materials and generally give birth in the water. Potential birthing areas should be critically examined to 
safely accommodate small pups that may be left floating on the surface. Holes in the rock-work and dry 
resting space should be removed to assure that pups are not able to get stuck. Skimmers should be 
grated with two-inch mesh so that pups are kept away from all suction lines. Dry resting areas should 
slope to drain and should remain clean to avoid soiling the pup’s fur.  
 
8.5 Assisted Rearing 

Although most mothers successfully give birth, there are times when they are not able to properly 
care for their offspring, both in the wild and in ex situ populations. Due to the breeding moratorium in the 
United States, almost all situations requiring assisted rearing pertain to rescued orphans. When a pup 
comes ashore without its mother, something catastrophic has occurred in the pup’s life. The mother might 
have died; illness or injury might have caused her to abandon her pup; a strong wave might have carried 
the pup beyond the hearing range of its mother. Regardless of the cause of separation, a newborn sea 
otter cannot survive much longer than 24 hours without care and feeding (Johnson & Myer, 2015). 
Fortunately, animal care staff in AZA-accredited institutions are able to assist with the rearing of these 
offspring if necessary. Sea otters can be successfully raised from birth using hand-rearing protocols, and 
without any parental assistance, when necessary. However, there is a significant time and personnel cost 
associated with hand-rearing a sea otter, and a facility can spend $50,000 raising a single pup to 6 
months of age. Allowing pups to be parent-reared is highly recommended.  

Hand-rearing of animals in the absence of conspecifics or surrogate parents can have various 
negative effects on the behavioral competence, reproductive success, and potentially the survival, if 
animals are released into the wild, as appropriate imprinting and social learning does not occur (Johnson 
& Myer, 2015). Nicholson et al. (2007) show that rearing orphaned sea otter pups with surrogate females 
provides an environment that promotes the development of species-appropriate behaviors, facilitates 
social learning, and minimizes the human influence on behavioral development. While this research was 
focused on the success of releasing orphaned pups back to the wild, ensuring that animals in zoos and 
aquariums are behaviorally competent will help them to cope more effectively with conditions in zoos and 
aquariums as well. 

Providing opportunities for surrogate-reared animals to feed on natural prey items including live rock 
crabs, clams, and mussels helps the pups to utilize their species-appropriate foraging and feeding 
behaviors most effectively (Nicholson et al., 2007). 

To promote rapid growth of the young and to offset their high rate of heat loss in an aquatic 
environment, high fat and low lactose levels are hallmarks of the milk of marine mammal species. In 
overall composition, the milk of sea otters tends to resemble milk of pinnipeds and cetaceans more so 
than that of terrestrial mustelids, ferrets, and badgers (Jenness et al., 1981). See recipes and caloric 
content for various formulas which have successfully been used in hand rearing sea otters in Appendix I. 
 

Sample sea otter pup rearing protocol from the Alaska SeaLife Center (Carrie Goertz, personal 
communication 2018): 
 

Newborn sea otter pups must be fed formula by bottle or stomach tube for the first 2-3 months of age. 
Solid food should be introduced by 1 month of age in small pieces. The amount of formula fed is 
gradually decreased as solid food intake increases 
 

Very young pups adapt to a nursing bottle more readily. Human infant bottles with disposable bags 
work well. The standard human rubber nipples should be cut in an “X” pattern. Most pups are more 
comfortable feeding while on their ventrum (belly), but different feeding techniques may be explored if 
the pup refuses a bottle. Occasionally, pressure needs to be applied to the bag to deliver the formula 
more rapidly. A clean terrycloth towel can be pushed over the nipple to help simulate the feeling of fur.  
 

Older pups may not have a strong enough suckle reflex and may have to be tube fed until weaned 
onto solids. A red rubber catheter (12-14 Fr. 16”) works well using a 30-60 cc syringe to deliver 
formula. Sea otter pups have a strong gag reflex and resist passage of a stomach tube even after 
several weeks. Formula can also sometimes be given to older pups in the form of frozen cubes, if the 
otter will eat what is offered. 
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Daily formula intake should start at an amount equal to 30-35% of the pup’s body weight divided into 
8-10 feedings for the first 1-3 weeks of age, then gradually increase formula to 35% of body weight 
and decrease feedings to 4-6 times per day. 
 

Adjust total formula according to weight gain. Pups should increase weight by 1% body weight each 
day until weaned. Weigh pups at the same time each morning and preferably when coat is dry. The 
weight may plateau every 2-5 days.  
 

Most pups need fluid support and supplemental dextrose (in formula) for up to 3 weeks. Amounts will 
vary according to the pup’s health status and veterinarian recommendation. 
 

Sample Schedule for a Pup (1-10 weeks):  
Pups generally require a minimum of 2 people working together around the clock. Shifts are 
broken down into 8- or 12-hour shifts. 
 

1. Prepare and refrigerate formula for next 12-24 hours. Label container with date and time 
prepared. 

2. Warm formula bottle in a warm water bath at each meal. 
3. Weigh pup in the morning and check rectal temperature before each feeding for pups under 6 

weeks and pups that have large, rapid fluctuations in body temp. 
4. Adjust formula/fluids volume if not gaining weight or dehydrated. 
5. Bathe pup in clean saltwater. Rinse off any urination and/or defecation. Allow pup to float in pool 

until tired or becoming wet. Towel-dry by rubbing and blotting fur in circular pattern to wick water 
away from skin. 

6. Feed pup (30-35% of total body weight), keeping pup on its stomach or preferable way  
7. Rinse pup again to remove food debris. Allow float time. 
8. Place pup on towel covered table or in lap (not cradled up). Thoroughly dry and groom. Start 

with towel drying, then dry (hair dryer at room temp.), comb and separate hairs until all 
dampness is removed. Avoid overheating pup with warm air or holding it for more than a few 
minutes.  

9. Allow pup to nap and/or play for 1-3 hrs. Then this process is repeated. 
 

Weaning Pups: 

• 3-4 weeks old: Offer small pieces of clam, squid, peeled shrimp, or other seafood before 
formula feeding. Always record solid food consumption.  

• 6 weeks: Open clam or muscle shells, loosen muscle 
• 8-10 weeks: Offer unpeeled shrimp, whole crab legs 
• 12-16 weeks: Offer intact clams and muscles 

 
Gradually decrease formula equal to the measured amount of solid food. Most pups should be 
on solid foods by 4 months of age. 

 
More information on hand-rearing sea otter pups can be found in Hymer (1991), Styers & McCormick 

(1990), Williams & Hymer (1992), and Tuomi (2001). 
 

8.6 Contraception 
Sea otters cared for in AZA-accredited institutions are regulated by the USFWS and are prohibited 

from breeding to preserve space for rescued non-releasable sea otters from threatened populations listed 
under the Endangered Species Act (ESA). Letters of Authorization from the USFWS required for the 
placement of non-releasable stranded sea otters now clearly mandate no breeding. Reproduction can be 
prevented by separating the sexes, long term chemical contraception or by permanent sterilization. The 
contraceptive methods most suitable for sea otters are outlined below. More details on products, 
application, and ordering information can be found on the AZA Reproductive Management Center (RMC) 
webpage:https://www.stlzoo.org/animals/scienceresearch/reproductivemanagementcenter . 

The progestin-based melengestrol acetate (MGA) implant, previously the most widely used 
contraceptive in zoos, has been associated with uterine and mammary pathology in felids and is 
suspected to have similar effects in other carnivores (Munson, 2006). Other progestins (e.g., Depo-
Provera®, Ovaban®) are likely to have the same deleterious effects. For carnivores, the AZA Reproductive 

https://www.stlzoo.org/animals/scienceresearch/reproductivemanagementcenter
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Management Center now recommends GnRH agonists, such as Suprelorin® (deslorelin) implants or 
Lupron Depot® (leuprolide acetate), as safer alternatives.  
 

Gonadotropin Releasing Hormone (GnRH) agonists: GnRH agonists including Suprelorin® implants or 
Lupron Depot® achieve contraception by reversibly suppressing the reproductive endocrine system, 
preventing production of pituitary (FSH and LH) and gonadal hormones (estradiol and progesterone in 
females, and testosterone in males). The observed effects are similar to those following ovariectomy in 
females or castration in males, but these effects are reversible. One side effect was weight gain which 
should be managed with diet. GnRH agonists first stimulate the reproductive system, which can result in 
estrus and ovulation in females or temporary enhancement of testosterone and semen production in 
males. Then, down-regulation follows the initial stimulation. The stimulatory phase can be prevented in 
females by Depo-Provera® or daily Ovaban administration for one week before and one week after 
implant placement (Wright et al., 2001). 

GnRH agonists should not be used during pregnancy, since they may cause spontaneous abortion or 
prevent mammary development necessary for lactation. They may prevent initiation of lactation by 
inhibiting progesterone secretion, but effects on established lactation are less likely. New data from 
domestic cats have shown no effect on subsequent reproduction when treatment began before puberty; 
no research in prepubertal sea otters has been conducted, however. A drawback of these products is that 
time of reversal cannot be controlled. Neither the implant (Suprelorin®) nor the depot vehicle (Lupron®) 
can be removed to shorten the duration of efficacy to time reversals. Larson et al. (2012) found 
Suprelorin® to be an effective contraceptive in sea otters, and reversible as documented by a live birth 
following treatment. However, the duration of suppression in females was much longer than expected, 
with 6-month and 1-year implants lasting between 3 and 4 years in females. Further research is 
recommended.  

Although GnRH agonists can also be an effective contraceptive in males, they are more commonly 
used in females. Monitoring efficacy by suppression of estrous behavior or cyclic gonadal steroids in 
feces is usually easier than ensuring continued absence of sperm in males, since most institutions cannot 
perform regular semen collections (see Section 7.2 for additional information). Suprelorin® has been 
tested primarily in domestic dogs, whereas Lupron Depot® has been used primarily in humans, but should 
be as effective as Suprelorin®, since the GnRH molecule is identical in all mammalian species. If used in 
males, disappearance of sperm from the ejaculate following down-regulation of testosterone may take an 
additional 6 weeks, as with a vasectomy. It should be easier to suppress the onset of spermatogenesis in 
seasonally breeding species, but the physiological processes associated with the development of sperm 
begin at least 2 months before the first typical appearance of sperm. Thus, treatment should be initiated 
at least 2 months before the anticipated onset of breeding. Lupron Depot® or Lupron Depot® with 
cyproterone acetate (an anti-androgen) successfully reduced aggression in an all-male group at the New 
York Aquarium (Calle et al., 1997; Basinger et al., 1997; Calle et al., 1998).  
 

Progestins: If progestins, including melengestrol acetate implants, Depo-Provera® injections, and 
Ovaban® pills have to be used, they should be administered for no more than 2 years and then 
discontinued. Discontinuing progestin contraception and allowing non-pregnant cycles does not substitute 
for a pregnancy. Use of progestins for more than a total of 4 years is not recommended. Melengestrol 
acetate implants last at least 2 years, and clearance of the hormone from the system occurs rapidly after 
implant removal. Progestins are considered safe to use during lactation. 
 

Vaccines: The porcine zona pellucida (PZP) vaccine has not been tested in sea otters but may cause 
permanent sterility in many carnivore species after only one or two treatments. This approach is not 
recommended. 
 

Ovariectomy or ovariohysterectomy: Removal of ovaries is a safe and effective method to prevent 
reproduction for animals that are eligible for permanent sterilization. In general, ovariectomy is sufficient 
in young females, whereas, removal of the uterus as well as ovaries is preferable in older females, given 
the increased likelihood of uterine pathology with age. It should be noted that the use of permanent 
sterilization techniques, such as ovariohysterectomy requires US Fish & Wildlife Service approval for sea 
otters. 
 

Vasectomy: Vasectomy of males will not prevent potential adverse effects to females that can result from 
prolonged, cyclic exposure to the endogenous progesterone associated with the pseudo-pregnancy that 
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follows ovulation. This approach is not recommended for sea otters. It should be noted that the use of 
permanent sterilization techniques for sea otters, such as vasectomy, requires US Fish & Wildlife Service 
approval. 
 

Castration: Surgical removal of the testes, castration, is another option for permanent sterilization of 
male sea otters. Unlike with vasectomized animals, much of the aggressive or problematic behavior is 
extinguished after the procedure. As with the vasectomy, USFWS should be contacted and approval 
obtained prior to performing this procedure. 

A modified close castration technique has been described for use in the sea otter (McDermott, 2013). 
The procedure is similar to methods employed in domestic dogs and is associated with few post-
operative side effects. Open castration has also been performed; however, post-operative swelling is 
greater. While the duration of post-operative fertility is unknown, separation from females for several 
weeks is recommended to prevent unplanned pregnancy. 
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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). 

Sea otters have received behavioral conditioning in training programs focusing on positive 
reinforcement comparable to other marine mammal programs. Sea otters often respond to aversive 
stimuli with fear or aggression, so the use of negative reinforcement or positive punishment is 
discouraged. An animal training program with a focus on animal health, husbandry, and exhibit 
maintenance is recommended for all institutions housing sea otters. Training programs should be 
designed specifically for individual animals and should identify specific behavioral goals which are 
regularly updated. 

Placing husbandry behaviors under stimulus control allows the sea otter to participate in basic health 
care and management procedures without the need for chemical or physical restraint. Training these 
behaviors using operant conditioning techniques with an emphasis on positive reinforcement provides 
animals with mental stimulation in the form of learning experiences which can functionally replicate the 
choices necessary for survival in the wild. Sea otters have been successfully trained and conditioned to 
voluntarily participate in a variety of medical and husbandry procedures including but not limited to: 

 
• Shifting between exhibit and holding 
• Entering transport crate 
• Entering hoop net for restraint or 

transfer 
• Stationing on scale for weight 
• Allowing physical touching & 

manipulation 
• Eye exam (eye drops & focal light) 
• Opening mouth for oral examination 
• Teeth brushing 

• Auscultation with stethoscope 
• Injections 
• Blood draws 
• Radiographs 
• Ultrasonography 
• Rectal temperatures 
• Ivermectin treatment into nostrils 
• Asthma medication via inhaler 

 

Placing natural behaviors performed by sea otters under stimulus control provides an opportunity to 
highlight their unique abilities during formal and informal presentations for zoo and aquarium visitors and 
serves as the foundation for creating the emotional connection and empathy necessary to inspire 
conservation. Behaviors typically trained include: 
 

• Follow in water or on land • Spy-hop in water 

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
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• Exit water onto land 
• Enter water from land 
• Roll over (on land or in water) 
• Surface swim 
• Dive 
• Porpoise 
• Name recognition 

• Object retrieval (enrichment objects 
and foreign objects) 

• Object manipulation (stacking cups, balls 
through hoops) 

• Hind flipper stand 
• Remote stationing 
• Vocalizations 
• Shape recognition and discrimination 

 
 

Research behaviors such as object discrimination or olfactory response are trained in the same way 
as any other behavior. Successive approximations toward a desired response provide an animal with the 
opportunity for mental stimulation and physical activity. Research behaviors are selected taking into 
account an animal’s natural abilities. Diving to the bottom of the exhibit or manipulating an object in a 
research setting provides the animal the opportunity to exercise species appropriate behaviors. Examples 
of some specific research behaviors trained include: 

 

• Habituation to breathing through/into air chamber. 
• Touch the appropriate target to indicate the presence or absence of a scent 
• Dive to a target 
• Extended targeting underwater 
• Surface under a metabolic dome 
• Maintain station under a metabolic dome for up to 15 minutes 
• Extend stand (to allow thermal images to be taken) 
• Extended targets (to take pit tag readings) 
• Defecate on cue (for hormone analysis) 
• Go through various sized and shaped openings in doors to determine what size openings on crab 

traps need to be to prevent the accidental drownings of sea otters 
 
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 sea otters 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.  

Enrichment programs for sea otters should take into account 
the natural history of the species, individual needs of the animals, 
and facility constraints. The sea otter enrichment plan should 
include the following elements: goal setting, planning and 
approval process, implementation, documentation/record-
keeping, evaluation, and subsequent program refinement. The 
sea otter enrichment program should ensure that all 
environmental enrichment devices (EEDs) are “sea otter” safe 
and are presented on a variable schedule to prevent habituation. 
AZA-accredited institutions must have a formal written enrichment 
program that promotes sea otter-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). 

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. 
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Washington sea otter activity budgets 

resting feed groom play travel nurse other

Sea otter 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). 

Enrichment initiatives provided to sea otter should be designed to promote a wide range of species-
appropriate behaviors, and to encourage activity budgets similar to those of wild conspecifics. Table 25 
provides data on activity budgets of wild southern sea otters, and Figure 5 provides a sample of the 
activity data of northern sea otters in WA State. 
 

Table 25. Activity budgets of wild, adult male California sea otters (n=6) 
 Percentage time per behavior 
 Feeding Resting Swimming Grooming Other 
Mean ± SD  36.3±7.5 40.2±7.9 8.5±6.8 9.1±1.9 7.3±5.8 

(adapted from Yeates et al., 2007) 
 

Figure 5. Activity budgets of northern sea otters in Washington State  
Courtesy of Walker et al. 2008. 
 

Species-appropriate behaviors for sea otters include: 
• Surface swimming 
• Grooming 
• Resting at the surface of the water or on land 
• Diving/foraging 
• Barrel rolls 
• Object manipulation with front paws and/or mouth 
• Affiliative play with conspecifics including wrestling and tumbling 
• Rafting (two or more otters resting at the surface of the water in contact with each other) 
• Courtship behaviors including males biting females’ muzzle/nose 

 

Listed below is a sampling of the types of enrichment provided in sea otter enclosures to promote 
species-appropriate behaviors, and provide animals with greater control over their environments: 
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• Formal animal training 
• Frozen treats 
• Complex puzzle feeders 
• Random food scatter 
• Hiding food in exhibit 
• Carwash strips (artificial kelp) 
• Buckets 
• Containers/tubs for climbing in 
• Boomer balls 
• Live prey 
• Lengths of Tygon® tubing filled with 

frozen food & water 
• Water/hose sprays 

• Exhibit water level changes 
• Containers filled with ice 
• Feeding devices 
• Feeding ports 
• Sea water hoses 
• Animal rotation 
• Large durable plastic toys  
• Puzzle toys 
• Spices and other approved 

scents 
• Ice  
• Mirrors in underwater windows 

 

Enrichment safety considerations: Area manager and veterinarian approval is recommended for all 
new enrichment initiatives provided to sea otters as per institutional protocols. The following safety 
considerations should be considered when designing or approving enrichment initiatives that will be 
provided to sea otters:  

 

• The diameter of any openings in the enrichment object should allow paws to enter without 
becoming stuck and should prevent an otter’s head from becoming stuck. 
 

• Objects placed within the pool which provide otters the opportunity to swim through or inside the 
object should have multiple exits so an animal cannot become trapped inside.  

 

• Most objects have the potential to be pulled into the water by sea otters, so objects need to be of 
such dimensions or weight that they cannot pin an animal underneath them.  

 

• Objects, especially those placed in the water, need to have rounded corners. If otters become 
trapped underneath these enrichment initiatives, rounded objects can be more easily rolled off or 
moved than square-cornered objects.  

 

• Heavy objects need to be assessed for where they will be used. Otters are extremely strong and 
can move large and heavy objects weighing over 45.4 kg (100 lb), and water reduces physical 
weight.  

 

• Otter jaws are extremely powerful, and objects have to be able to withstand chewing and 
crunching by otters. Thin tube PVC will crack and splinter easily and can then become a health 
concern. 

 

• Objects should not permit entrapment of the otters’ teeth. 
 

• Objects should be constructed from non-toxic materials. 
 
9.3 Staff and Animal Interactions 

Animal training and environmental enrichment protocols and techniques should be based on 
interactions promoting safety for all involved. Institutions housing sea otters should have clear protocols 
for protected and free-contact management of these animals. Sea otter care has been successfully 
accomplished with both free contact and semi-protected contact methods. Exhibits should be designed to 
allow sea otters to be hand fed in a safe and appropriate manner, in addition to providing opportunities for 
more natural feeding and foraging behaviors. 

Under most circumstances, multiple sea otters can be fed by a single individual. This is true for 
mixed-sex groups, and particularly for all-female groups. When working with an all-male group, 
particularly in an open area, it is recommended that additional caretakers be present to appropriately 
separate the animals during feedings. When training sea otters, a one-to-one human to animal ratio is 
most effective. 

 

Equipment safety measures: Sea otters have incredibly fast reflexes and can quickly grab an item from 
a caretaker or carry away an item left in the exhibit. It is recommended that institutions develop protocols 
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for the use of equipment within sea otter exhibits. For example, hoses can be appropriately used in an 
otter’s presence when caution is exercised. If scrubbing utensils are used, the otters should be shifted 
into holding until the equipment has been removed from the exhibit. If scrub brushes are used, the exhibit 
should be inspected for any loose bristles remaining after cleaning. Unnecessary equipment, including 
items worn by animal caretakers such as jewelry and cell phones, should be removed prior to entering a 
sea otter’s enclosure. Necessary equipment should be secured such that it cannot be removed by an 
otter. Shifting of otters to an adjacent holding area is also recommended during staff diving activities for 
maintenance and cleaning. When it is necessary to bring medical equipment into the exhibit, these items 
should be carefully handled and monitored. It can be helpful to involve an additional staff member not 
working directly with the animal to assist in this process. 
 

Exhibit design and animal management: Safety-related information is noted in Section 2.2. 
 
9.4 Staff Skills and Training 

Sea otter staff members should be trained in all areas of sea otter 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. 

Although sea otters are the smallest of all marine mammals, they have the potential to be extremely 
dangerous to work with. Staff should be experienced and competent in animal training techniques and 
possess excellent observation and communication skills. Supervised on-the-job training followed by a 
formal competence assessment by someone experienced in managing sea otters is strongly 
recommended. The AZA Sea Otter SSP strongly recommends that institutions considering exhibiting sea 
otters for the first time send potential sea otter keepers to job-shadow and train at an institution already 
successfully managing sea otters. 

A clear understanding of the animals’ physical and behavioral requirements, as well as a thorough 
understanding of their life history, is important when working with this species. Sea otters can aggress in 
a moment’s notice and often without exhibiting obvious behavioral precursors. It takes time and patience 
to learn the subtle behavioral cues associated with the range of sea otter behavior. Staff should be in tune 
and responsive to visual and vocal cues given by sea otters that indicate their psychological state (e.g., 
fear, aggression, playfulness, sexual receptiveness etc.) Several reports outline various aspects of sea 
otter training and marine mammal training (Ramirez, Hudson, & Takaki, 1996; Ramirez, 1999). 

To thoroughly inspect an exhibit for safety and foreign objects, a staff SCUBA diver should be familiar 
with safe access and egress from a sea otter habitat. 
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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 E 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.  

Sea otters do well in informal training demonstrations and formal interpreted shows. Because the 
unique physiological needs of sea otters dictate specialized exhibit life support parameters, programs 
should be limited to those which can safely be conducted from within the animal’s exhibit. Sea otters have 
subtle and unpredictable precursors to aggression which are difficult to detect by the untrained eye and 
therefore sea otters are not good candidates for free-contact public interactive programs. Exhibits 
and holding spaces have been successfully modified to provide safe protected contact interactions under 
direct staff supervision.  
 
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. 

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 individual animals involved are consistently maintained in a manner that meets their social, 
physical, behavioral, and nutritional needs.  

 

AZA-accredited institutions that have designated program 
animals are required to develop their own Institutional Program 
Animal Policy that articulates and evaluates the program benefits 
(see Appendix E for recommendations). Program 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 program animal demonstration (AZA 
Accreditation Standard 1.5.3).  

 

TAG-recommended conservation education messages to be considered during animal programs with sea 
otter include: 

• Climate change 
• Plastics in the ocean 
• Habitat destruction 
• Oil spill response 
• Sustainable seafood choices  
• Ocean acidification and the impact on the sea otter’s primary prey species 

 
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). 
 
10.3 Program Evaluation 

AZA-accredited institutions which have an Institutional Program Animal Plan are required to evaluate 
the efficacy of the plan routinely (see Appendix E 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. Programs 
for sea otters are limited to those involving the interpretation and demonstration of natural behaviors and 
the training of husbandry behaviors performed within the animal’s primary exhibit enclosure. Public 
interaction is not recommended for this species so no additional formal Program Animal Plans are 
needed to successfully comply with all AZA standards. 

A zoo or aquarium’s Animal Welfare Committee should follow all established institutional guidelines 
and review and respond to any issues brought before them from the public or staff. Evaluation protocols 
consistent with an institution’s Education Program evaluation should be adopted to include the 
effectiveness of messaging delivered at any sea otter interpreted presentation.  

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 
 

(1.5.12) 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. 
 

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. 
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Chapter 11. Research 
 
11.1 Known Methodologies 

AZA believes that contemporary sea otter 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. 

Institutional research policies typically reflect each institution’s interest in and ability to support 
research on different topics. Thus, there is no one typical format. 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. 

 For example, research utilizing non-invasive fecal steroid measures has been performed to describe 
the reproductive cycle of female sea otters (Larson et al., 2003) as well as their responses to 
contraception strategies (Larson et al., 2012). Where surrogacy-rearing approaches are attempted, 
rearing stranded newborns with surrogate females in a controlled zoo or aquarium environment provides 
an opportunity for researchers to measure pup behavioral and physiological development, and more 
accurately calculate the energetic costs of rearing pups (Nicholson et al., 2007). This information and 
further information that can be used to refine the surrogacy-rearing approach can help both wild 
populations of sea otters and sea otters housed in zoos and aquariums. 

Sea otters have been designated as a Red SSP and will continue to have an updated studbook 
divided into the two subspecies. The AZA Marine Mammal Taxon Advisory Group helps provide direction 
for sea otter research in AZA-accredited zoos and aquariums. Sea otter research is a collaborative effort 
between a number of groups including: USGS; USFWS; DFO, Canada; California DFW; Monterey Bay 
Aquarium; The Marine Mammal Center; UC Davis; UC Santa Cruz; Alaska SeaLife Center; and 
Washington DFW. 

As we approached the 21st century, the recovery of sea otters and the restoration of nearshore 
ecosystems seemed to be proceeding as expected by many sea otter biologists throughout most of the 
north Pacific. However, it was discovered in the late 1990’s that across a vast portion of the sea otters’ 
range, some populations had rapidly collapsed and in other areas rates of recovery were diminishing. 
These turns of events led to new challenges to sea otter conservation and provided new opportunities to 
further our understanding of the biology and ecology of sea otters. Sea otter populations in zoos and 
aquariums provide a valuable resource for the study and understanding of sea otter biology and ecology. 

Scientists with valuable input about or interest in sea otters include:  
• USGS (retired): Jim Bodkin, Jim Estes, and Ron Jameson 

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. 

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. 
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• USGS (sea otter biologist): Brenda Ballachey, Elizabeth Bowen, George Esslinger, Brian Hatfield, 
Keith Miles, Dan Monson, Tim Tinker, Glenn VanBlaricom, and Ben Weitzman 

• California Department of Fish and Wildlife (retired): Jack Ames and Dave Jessup 
• California Department of Fish and Wildlife: Melissa Miller 
• Monterey Bay Aquarium: Michael Murray, Michelle Staedler, and Karl Mayer 
• Seattle Aquarium: Shawn Larson 

Essentially, all types of research paradigms have been used in sea otters, including observational, 
behavioral, physiological and invasive research, such as the implantation of instruments. Research 
testing paradigms involving sea otters have been used to better understand the normal metabolic 
physiology of the species using metabolic domes and dive towers; brainstem auditory evoked response 
testing of anesthetized sea otters; validation of serologic testing for protozoan infections; and others too 
numerous to count. 

Positive reinforcement training has allowed researchers access to sea otters for a number of metabolic 
physiology and bioacoustic studies. Having a better understanding of the “normal” metabolic sea otter is 
important as it permits extrapolation into evaluation of the needs and resources available for free ranging 
sea otter populations. 

Research paradigms conducted on sea otters in managed care include but are not limited to: mother-
pup observations; diving physiology; auditory tests; thermos-kinetics and regulation; oil spill rehabilitation 
techniques; reproductive endocrinology—regular cycling, pregnancy and contraceptives; population 
genetics; rehabilitation and release techniques; surrogate mothering; foraging behavior; activity budgets; 
ethograms; veterinary medicine. 

Samples taken from sea otters for metabolic, endocrine and genetic research purposes include: blood, 
saliva, fecal, hair, whiskers, and urine. Metabolic domes have been used to determine respiratory and 
exercise physiology. Infra-red imaging has been used to determine thermo-kinetics and heat regulation. 
Training has been done to determine eyesight and hearing acuity. 

These research efforts have improved the understanding of sea otter behavior, biology, and ecology 
that has enhanced survival in both in zoos and aquariums and in the wild, resulting in better management 
of all sea otter populations. Genetics from both wild sea otters and those in zoos and aquariums has 
contributed to a better understanding of the effects of the fur trade on sea otter genetic diversity and has 
stimulated interest in enhancing genetic diversity in situ and ex situ. 

Conservation research—science leading to long-term species conservation—is integral to the 
understanding of sea otter behavior, biology and ecology. Since two populations are now listed as 
threatened under the ESA (the southwestern stock of the northern sea otter, E. l. kenyoni, and the entire 
population of the southern sea otter, E. l. nereis), AZA-accredited facilities should be encouraged to 
conduct conservation research if they house sea otters. 

AZA-accredited institutions are required to have a clearly 
written research policy that identifies the types of research being 
conducted, methods used, staff involved, evaluations of the 
projects, the animals included, and guidelines for the reporting or 
publication of any findings (AZA Accreditation Standard 5.2). 
Institutions must designate a qualified individual 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. The Sea 
Otter SSP recommends that facilities which house sea otters 
designate at least one part-time research manager with at least 50% of duties focused on research 
activities. 

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 Plan® (SSP) Programs.  

Collaboration with state and federal agencies to support species recovery plan initiatives are ongoing, 
and intermittently this results in directed research requests. The Regional Collection Plan for the Marine 

AZA Accreditation Standard 
 

(5.1) Research activities must be under 
the direction of a person qualified to make 
informed decisions regarding research. 

AZA Accreditation Standard 
 

(5.2) The institution must have a written 
policy that outlines the type of research 
that it conducts, methods, staff 
involvement, evaluations, animals to be 
involved, and guidelines for publication of 
findings. 
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Mammal Taxon Advisory Group is published every 5 years and outlines priority conservation and 
research goals for various marine mammals, including sea otters.  

The Seattle Aquarium has extensive subject matter expertise in wild sea otter conservation genetics 
and sea otter endocrinology. Monterey Bay Aquarium has led the field in rehabilitation of sea otters and 
successful reintroduction into the wild, particularly pups through the surrogate program. The Alaska 
SeaLife Center has evaluated data from multiple international exports of sea otters and is continually 
refining transport protocols. Monterey Bay Aquarium remains the leader in sea otter medicine, both wild 
and managed. 

Since 2003, the Seattle Aquarium has hosted the biennial Sea Otter Conservation Workshop. This 
comprehensive 3-day meeting brings together zoological researchers, wild sea otter biologists from all 
over the Pacific Rim, and animal care staff from every facility exhibiting sea otters to share knowledge; 
establish research priorities; discuss best practices in animal care, welfare and management; and discuss 
new research and conservation initiatives. 
 
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 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 
 

1.2: Light: Currently, no research exists that provides recommendations for the light intensity and spectral 
requirements for sea otters. Identifying benefits and drawbacks associated with different light intensities 
to otter health and behavior would be a useful step to determine if specific recommendations are 
necessary to maximize welfare or reproductive success. 
 

1.4: Sound: Research is needed to determine what levels of sound could induce temporary threshold shift 
in hearing. This information would be critical when assessing not only environmental impacts of 
construction and boat traffic in sea otter habitats but also what levels of sound are associated with 
construction. Large, loud crowds or loud music at zoological institutions could be impacting sea otters.  
 

Chapter 2: Habitat Design and Containment 
 

2.1: Enclosure design: The sight and sound of visitors and activities outside of the sea otter enclosure 
may act as stressors for some individual animals. Although the use of high walls and windows can help 
reduce visitor noise, it is important to allow sea otters visual access to the surrounding areas. White noise 
and natural habitat noise have been utilized by some facilities to enhance the visitor experience. 
Unfortunately, there are no data available on how white noise or natural habitat noise affects the animals, 
and more research is recommended in this area. The behavioral and physical responses of the animals to 
these sounds over time can be assessed and compared to sea otters housed without the use of 
soundscapes.  
 

2.1 Enclosure size: Although minimum enclosure size recommendations are available for sea otters, 
these recommendations are unlikely to maximize the welfare of sea otters. Additional research should be 
conducted to assess and evaluate current enclosure specifications for otters, and to develop new 
recommendations based on objective data. Tracking positive and negative health and behavioral 
indicators of welfare for sea otters housed in different sized enclosures while considering the issue of 
enclosure complexity would provide useful information for future enclosure size recommendations. 
 

Chapter 5: Social Environment 
 

5.1: Multiple male and all-male groups: The main challenge for housing sea otters is managing groups of 
multiple males together. Currently, this has only been done long-term in a limited capacity. No facility has 
housed mixed-sex groupings that included multiple males for any extended period. The current breeding 
moratorium has resulted in more males being castrated. Behavioral data needs to be gathered to 
determine how much this has altered typical male aggression. This area needs further research to 
determine if it is feasible or appropriate to house multiple males in mixed-sex groups, and what 
management or enclosure design considerations need to be addressed. 
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There is currently insufficient data to provide a recommended minimum horizontal dimension (MHD) 
for sea otters housed in all-male exhibits. The AZA Marine Mammal TAG recommends that further 
research on sea otters housed in all-male exhibits be conducted to determine the influence that MHDs 
currently used have on the health and behavior of sea otters within those exhibits. 

 

5.2: Influence of conspecific groups: More research is needed to determine how much space is required 
to maintain separate sea otter exhibits within the same facility or institution so that sound, olfactory, or 
visual cues will not affect the behavior of either group. Identifying how the sight, sound, or smell of 
conspecifics affect individual sea otters, and whether such effects are influenced by age, gender, social 
grouping, or time of year, will be very useful. 
 

5.2: Mixed-species groups: Although many facilities allow sea otters visual access to other mammal 
species, compatibility issues have not been explored in much detail, and additional research would be 
beneficial. Developing lists of safe fish and invertebrate species and the approaches used to determine 
safety would also be very useful research approaches. 

 

5.3: Introductions: As introducing one male sea otter to another male can be challenging, more research 
is needed to determine appropriate introduction protocols, and to assess which individuals would be 
suitable candidates. This would include assessing the effects of different characteristics including age, 
temperament and enclosure size or design. 
 

Chapter 8: Reproduction 
 

8.6: Contraception: GnRH agonists such as Suprelorin® implants or Lupron Depot® achieve contraception 
by reversibly suppressing the reproductive endocrine system, preventing production of pituitary (FSH and 
LH) and gonadal hormones (estradiol and progesterone in females, and testosterone in males). 
Suprelorin® was developed for domestic dogs, and although it has been used successfully in both male 
and female sea otters, the duration of suppression has shown varied results in that the females were 
shown to be suppressed much longer than expected (up to 4 years using a 6-month implant) while males 
followed the pattern and duration of suppression expected by the manufacturer (Larson et al. 2012). 

Research on the effects that GnRH agonists have on the future reproductive abilities when provided 
to pre-pubertal sea otters is also needed, as current research is based on studies using domestic cats. 

 

Chapter 11: Research 
 

11.1 Known research methodologies: More empirical research is needed across institutions to assess 
current otter conditions. A practical first step to assessing otter welfare in zoos and aquariums could be to 
begin with “activity budgets” and “space usage.” There has been much written on the difficulty of defining 
welfare (Maple and Purdue 2013) as well as the difficulties in interpreting results via measures of 
physiological and behavioral changes (Mason & Mendl 1993). Creating factual, documented activity 
budgets for individual otters is a first step. A good second step would be to assess enclosure usage 
patterns for each animal by mapping where, and how long, each otter is spending its time. These two 
tools together would allow managers to evaluate enrichment programs, to understand the impact of 
exhibit design, and to make improvements based on the actions and reactions of their specific otters. 
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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 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. 

All sea otters exhibited in the North American Region are included in the managed population. As 
mentioned throughout this manual, sea otters are government owned. The USFWS, with a consensus 
agreement from all U.S. sea otter holders, has implemented a breeding moratorium. The lack of breeding 
and relatively small population size has resulted in virtually no surplus animals. Any future available 
spaces in public display facilities in the U.S. will be filled with non-releasable rescued southern sea otters. 
 
12.2 Additional Information 
 Critical work is necessary determining the impact of climate change and ocean acidification on sea 
otter conservation. Ocean temperatures and sea level rise may impact otters in northern latitudes with 
harsher and more unpredictable storms or more temperate climates which can impact susceptible 
animals such as the very young, very old, or those which are health-compromised. Ocean acidification is 
impacting sea otters’ primary prey species, shellfish, which could lead to reduced prey availability or 
reduced accessibility as prey species moves to deeper water. Compromised shellfish may increase sea 
otters’ exposure to pathogens and pollutants. 
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Appendix A: Accreditation Standards by Chapter 
 

The following specific standards of care relevant to sea otters 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). 

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

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

(11.5.2) All areas housing venomous animals must be equipped with appropriate alarm systems, and/or 
have protocols and procedures in place which will notify paid and unpaid staff in the event of a bite 
injury, attack, or escape from the enclosure. These systems and/or protocols and procedures must be 
routinely checked to insure proper functionality, and periodic drills (at minimum annually) must be 
conducted to insure that appropriate paid and unpaid staff are notified (See 11.2.5 and 11.7.4 for 
other required drills). 

(11.5.1) Institutions maintaining venomous animals must have appropriate antivenin readily available, and 
its location must be known by all paid and unpaid staff working in those areas. An individual must be 
responsible for inventory, disposal/replacement, and storage of antivenin.  

 

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 and veterinary 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. Electronic systems are preferable. 
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(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.  

(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) If the institution uses browse plants as part of the diet or as enrichment items for its animals, the 

items must be identified and reviewed for safety prior to use. 
(2.6.3.1) The institution must assign at least one qualified paid or unpaid staff member to oversee 

appropriate browse material for the animals (including aquatic animals). 
(2.6.3.2) The institution’s animal care program must address the potential risks of animals (including 

aquatic animals) being exposed to toxic plants growing in or near their exhibit space. Exhibits should 
be checked regularly during the growing season. 

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. 

(2.0.4) Complete medical records must be maintained on all animals in the collection that have received 
veterinary attention. [See 1.4.7 for animal records.] 

(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 

http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
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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 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. 
(1.5.0) The institution must have a process for assessing animal welfare and wellness. 

(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 

http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
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(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 
 (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: 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 
• permits  
• annual inventories (which include reconciliation with the previous year) 
• area journals/notebooks (including information to/from/between other animal care staff) 



  Sea Otter (Enhydra lutris) Care Manual 
 

Association of Zoos and Aquariums 105 

• 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 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: 

• 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. 
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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.   

  



  Sea Otter (Enhydra lutris) Care Manual 
 

Association of Zoos and Aquariums 107 

Appendix C: 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/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 

 
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): 

 

https://www.aza.org/Ethics/


  Sea Otter (Enhydra lutris) Care Manual 
 

Association of Zoos and Aquariums 108 

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/AnimalCare/detail.aspx?id=3150). 
 

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. 
 

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 

https://www.avma.org/KB/Policies/Documents/euthanasia.pdf
https://www.aza.org/AnimalCare/detail.aspx?id=3150
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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 (http://www.aza.org/full-participation-in-ssp-program-
policy/).  
 

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.   
 
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.   
 

http://www.aza.org/full-participation-in-ssp-program-policy/
http://www.aza.org/full-participation-in-ssp-program-policy/
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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 (eg 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 
(http://www.aza.org/full-participation-in-ssp-program-policy/).  
 

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 
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 

http://www.aza.org/full-participation-in-ssp-program-policy/
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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.  

 
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 

http://www.iucnsscrsg.org/index.php
https://www.avma.org/KB/Policies/Documents/euthanasia.pdf
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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.  

 
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. 
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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.  
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.  
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(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 D: 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 30-day quarantine period, additional mammals of the same order are introduced into a designated 
quarantine area, the 30-day 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 30-day 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 
30-day 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 -70º C  (-
94° F) frost-free freezer or a -20º 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 
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 sea otters: 
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Sea otters:  
Required: 
1. Direct and floatation fecals 
2. Vaccinate as appropriate 

 

Strongly Recommended: 
1. CBC/sera profile 
2. Urinalysis 
3. Appropriate serology (FIP, FeLV, FIV) 
4. Heartworm testing in appropriate species 
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Appendix E: 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 
make Ambassador Animal presentations to develop an institutional Ambassador Animal policy that clearly 
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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, 2001), visitors viewed animals three and four times 
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. 
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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.  

 

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 F: 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 an 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). 
To develop a comprehensive Ambassador Animal Policy, we recommend that the following components 
be included: 
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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: 

I. 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  

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. 
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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 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).  



  Sea Otter (Enhydra lutris) Care Manual 
 

Association of Zoos and Aquariums 125 

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).  
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: 
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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 G: Sample Forms Used with Sea Otters 

 
The following USFWS Form 3-200-87 can be found at: https://www.fws.gov/forms/3-200-87.pdf  

 
 

https://www.fws.gov/forms/3-200-87.pdf
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The following USDA APHIS Form 7020 can be found at: 
https://www.aphis.usda.gov/library/forms/pdf/aph7020.pdf  
 

 
 

https://www.aphis.usda.gov/library/forms/pdf/aph7020.pdf
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SEA OTTER PUP CARE RECORD 

 
Date   Shift   Attendant   

         
 

          
 

MEDICATIONS 
 

Time  Amount  Type  Comments  Time  Amount  Type  Comments 
               

 
FEEDING 

 
Time  Type  Amount  Time  Type  Amount  Time  Type  Amount  Time  Type  Amount 

                       

                       

                       

                       

 
TOTAL 

CONSUMED 
ON SHIFT   FORMULA  SOLID 

  

        
ELIMINATIONS 

 
BEHAVIOR 

 

Time  Weight  Temp  Time  Weight  Temp  Time  Weight  Temp 
                 

Time  Fecal  Urine  Time  Fecal  Urine  Time  Fecal  Urine  Time  Fecal  Urine 
                       
                       
                       

Time  Activity   Time  Activity   Time  Activity     
                
                
                
                
                
                



  Sea Otter (Enhydra lutris) Care Manual 
 

Association of Zoos and Aquariums 130 

 
Sample feeding record from Tracks Software 
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Appendix H: Sea Otter SSP Necropsy Protocols 
 

NECROPSY PROTOCOL 
February 2018 

The sea otter (Enhydra lutris) is not a commonly kept species in zoos and aquariums. It is therefore 
important that attempts are made to standardize the methods and samples collected when performing 
a necropsy on animals which have died while under human care. The existing sea otter death 
assemblage database for captive animals is rather sparse and pales in comparison to the extensive 
information that has been collected from free ranging specimens. The following protocol and checklist 
has been modified from those utilized by wildlife pathologists when performing post mortem 
examinations on wild sea otters. Its use will facilitate comparisons among captive animals, as well as 
between captive and free ranging sea otters. 

Prior to conducting the necropsy, it is recommended that clinicians reach out to other sea otter 
veterinarians regarding the potential need for biological material. There may be any number of ongoing 
research projects or clinical investigations which may benefits from additional materials. If uncertain, 
contact the SSP veterinarian or studbook keeper for assistance.  Bear in mind that recipients of “body 
parts” or “fluids” from sea otters may require authorization from USFWS or its international equivalent. 

NOTE: Section numbers below are the same as those listed in the Necropsy Checklist and Protocol 
provided below. 

1.)  If possible, antemortem radiographs are recommended, as post mortem pulmonary atelectasis 
occurs relatively rapidly. Perpendicular, whole body radiographs are suggested. Post mortem 
radiographs may provide some insight, however, artifactual changes, such as atelectasis and GI gas 
formation occur rapidly. 

2.) The sea otter’s pelage can hold a significant amount of water, which may artifactually, elevated 
body weight. Drying the fur with towels will give a more accurate weight.  

3.) Total length is taken with the head and neck extended to the tip of the tail, not including the length 
of the hairs at the distal tip of the tail. Tail length is tip of the tail to the cranial-most aspect of the 
first caudal vertebra. 

4.) The concept of post mortem condition/interval is more important in free ranging animals than in 
those kept under human care. However, an idea of interval between death and necropsy may have 
value when attempting to differentiate antemortem and post mortem changes.  

5.) The density of sea otter fur makes identification of wounds, scars, etc. difficult. By skinning the 
carcass and examining its underside, these cutaneous anomalies are much more apparent. The 
decision to preserve the pelt can be made on a case by case basis. If there is a desire to have it 
tanned, USFWS (or its international equivalent) should be contacted to ensure compliance with 
permit requirements. 

6.) The title of the section, subcutis, is a bit misleading. In general, the section describes samples which 
are accessible under the skin without entering a body cavity. Two notable exceptions to this are the 
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requests to collect and freeze representative hilar and mesenteric lymph nodes. Several of the 
tissues listed within this section, as well as within others, are not easily differentiated. It is 
recommended that tissues be individually identified using a clip-on laundry tag and labeled in pencil. 

7.) Self-explanatory 
8.)  If there is any significant pathology, both eyes may be placed in formalin. 
9.)  External examination of thoracic and abdominal viscera need not include removal at this point. The 
normal fluid volume for the thorax is approximately 10 ml or less. The same volume is normal for the 
abdominal cavity.  If there is gross evidence suggesting an infectious process within either cavity, sample 
collection for microbiology should be made. 
10.)  Self-explanatory. Use of laundry tags may be important to help identify left/right sided organs or 
various lymph nodes. 
11.)  The normal fluid volume within the pericardial sac is 2 ml or less. 
12.)  Self-explanatory. Remember that cartilaginous rings persist more distally in sea otter lungs than in 
terrestrial mustelids. 
13.)  CSF is subject to significant artifactual change. Not only is blood contamination frequent, but the 
overall volume and accessibility seems to decrease with increasing post mortem interval. The normal 
volume obtained is approximately 2.0 ml. Any significant increase in volume may be an indicator of CNS 
disease. The approach is ventral with the head fully extended. Using a 25 ga, 1” needle, and 3 ml syringe 
access on the midline just cranial to C-1. Do not apply suction until the needle is fully inserted. At that 
point, apply gentle suction and start to withdraw the needle until a flash of fluid is noted. At that point 
hold the needle in place, continue suction until fluid stops. At that point discontinue suction and 
withdraw. Continuing suction during the needle withdrawal will result in blood contamination of the 
sample. 
14.)  Collection and preservation of bile may have little importance in the diagnostic necropsy of captive 
sea otters. Bile is becoming more frequently evaluated in conjunction with bioassays for a variety of 
contaminants. In theory, exposure of zoo/aquarium animals to most of these contaminants is unlikely; 
therefore banked bile may be important as a negative control. 
15.)  Self-explanatory 
16.)  Harvested urine may be submitted for traditional urinalysis if collected from fresh carcasses. 
Additionally, like bile, it may be used as control negative sample for various contaminants or biotoxins, 
such as domoic acid. 
17.)  Self-explanatory 
18.)  Self-explanatory 
19.)  Self-explanatory 
20.)  Self-explanatory 
21.)  Self-explanatory 
22.)  Self-explanatory 
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AZA Sea Otter SSP 
 

NECROPSY CHECKLIST & PROTOCOL 
February 2018 

 
Note: It is recommended that formalin fixed tissue samples be individually identified with white 
laundry tags. 
 
Formalin = 10% buffered formalin at 10:1, formalin to tissue ratio 
 
1.) Whole body radiographs: _______ 
 
2.) Body weight: _______kg 
 
3.) External measurements: Total length _______cm Tail length________cm  

 
Xiphoid girth _________ cm    

 
4.) External exam: _____ 

Postmortem condition / interval _______  Nutritional condition _______ 

Describe any:  -oral ulcers_______ 

-dental abnormalities _______   (fractures, missing teeth, excessive wear, caries)  

-nasal mites _______    

-nose wounds _______ 

-ocular pathology _______ (keratitis, ulcers, hyphema, etc) 

-skin trauma, bone fractures _______  

-coat abnormalities _______ (matting, alopecia, etc) 

-melena staining of perianal region _______  

5.)  Skin and freeze whole pelt:  _______    
Take a section of pelt/skin (2cm x 2cm) from left temporal region for fixation in formalin 
(histology) _______ 
Sample abnormal skin as indicated ______________ 

 
6.)  Subcutis:  
   Estimate SQ fat stores (none, slight, moderate, abundant) _______   

Remove and bank the following lymph nodes in formalin (left and right where applicable):  
-submandibular _______   -axillary_______ 

-retropharyngeal _______   -inguinal _______ 

-prescapular _______  

Bank the following lymph nodes individually frozen in Whirlpac bags: 

-hilar______ (collected #9)  -mesenteric_______________ (collected #9) 
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-right inguinal _______ -right retropharyngeal_______ 

  
 Collect skeletal muscle samples for histopath:   

-temporal_______  -masseter_______  -ventral neck_______ 

-proximal front limb + part of brachial plexus_______ -intercostal_______ 

-proximal rear limb + part of sciatic nerve  _______ -diaphragm_______ 

7.)  Examine the shoulder, hip, stifle joints; save only if there is an interesting lesion: _______ 
  
8.)  Remove both eyes:  

One goes in formalin _______ The other is frozen at –80 in a Whirlpac _______  
 

9.) Open the chest and abdomen: 
Collect and freeze chest fluid for backup “serology” _______ 

 If no chest fluid or blood, collect abdominal fluid_____ 

Gross examination of internal organs, note any abnormalities_______ 

Culture (aerobic/anaerobic, fungal) anything that looks abnormal _______ 
 

10.)  Remove the “pluck” (tongue, trachea, esophagus, lungs and heart):  
Start by incising and reflecting back the tongue and cutting through the hyoid bones. Reflect 

back the tongue, soft palate, larynx and proximal trachea and esophagus. _______ 

Recheck the oral cavity for ulcers/ dental abnormalities _______ 

Check the caudal nasopharynx for inflammation/ mites  _______  Examine the tonsils _______ 

Remove and label the retropharyngeal lymph nodes _______. Place left in formalin and freeze 

the right in Whirlpac. 

Remove, measure and label the thyroids/ parathyroids then place in formalin _______ 

Remove, measure and label the thymus and peribronchial lymph nodes in formalin_______ 

Remove the tongue with the soft palate, trachea, esophagus, heart and lungs as one piece 

_______ 

Open the esophagus and trachea, note any lesions _______ 

Save tongue, soft palate, larynx, proximal trachea & esophagus as one piece in formalin _______ 

  11.)  Remove the heart and great vessels:  
 

Culture heart blood by putting swab down into ventricle through great vessel/ atrium _______ 

Open the pericardial sac _______ Culture pericardial fluid if abnormal/ estimate volume 

_______ 

Examine the epicardial surface for abnormalities and for fat in the coronary groove _______ 



  Sea Otter (Enhydra lutris) Care Manual 
 

Association of Zoos and Aquariums 135 

      Record for abnormalities in heart size/ shape of ventricles, atria, auricles _______ 
Open each side and check for valvular abnormalities, jet lesions, etc. _______ 

Obtain a heart weight (minus blood) _______ 

12.) Examine the lungs:  
Examine/ feel for masses, consolidation, etc. _______   Weigh both lungs together _______ 

Dissect down airways and look for exudate, aspirated material, etc _______ 

Culture anything that looks abnormal _______ 

Collect pieces from at least three different regions from each lung, preserve in formalin _______ 

(Make a note if lung doesn’t float in formalin) 

Examine pleural cavity for abnormalities _______ (Remember to collect diaphragm and 

intercostal muscle for histo) 

13.) CSF Tap:   
Through ventral space between occipital condyles and C1 _______  Smaller gauge needles (i.e. 
1” 25ga) work really well. Place the needle perpendicular at the distal part of this space, just 
before C1. Bank in a labeled cryovial. 
 

14.) Tap gallbladder: 
Freeze up to 10cc of bile in amber vials, aliquots of up to 4 mls each_______ 
Note approx. volume/ consistency of bile_______ 

 
15.) Collect tissues that tend to disappear quickly. (adrenals, pancreas, etc.) 

Adrenals:   Weigh/ measure _______  Tag and place in formalin _______ 
Estimate cortico-medullary ratio on cross-section _______ (Normal is ~2:1) 

 
Pancreas: Pancreas is very large and diffuse and is often mistaken for fat.  It is arranged as 
broad, intersecting light pink bands along the mesentery between the stomach and proximal 
intestine. Turns dark black and soft within hours postmortem, due to activation of its enzymes 
(lipase, trypsin, etc).  Save samples from two areas in formalin _______ 

 
Sublumbar and mesenteric lymph nodes:   Tag and save in formalin _______  

 
16.)    Genitourinary:  

Tap bladder-collect/ freeze at least 10-15cc of urine _______  (Note approx. volume, color, etc) 

Remove and weigh/ measure each kidney _______  Note any perirenal fat present _______ 

Note any abnormalities _______ Put 2x2 cm piece of each kidney in formalin_______ 

MALES: 

Check tip of penis for ulcers, trauma, etc _______ 

Check for healed fractures of the baculum _______ 

Remove testes.  Weigh and measure testes _______ 

Cut down the length of the testes and place in formalin 
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Remove distal ureters bladder, prostate and urethra as one piece and place in formalin 

_______ 

Examine inside of bladder for lesions and place whole tissue mass in formalin _______ 

FEMALES: 
Remove entire reproductive tract, open to facilitate fixation and preserve in formalin _______  
 
Measure ovaries___________ 
 
Open the ovarian bursa, count the corpus lutea (CL), corpus albicans (CA), and follicles on each 
ovary.  
 
Right CL__ Left CL____ Right CA____ Left CA____ Right Follicles_____ Left Follicles_____ 
 

     If the uterus is big, open the lumen to ensure proper fixation. 
If pregnant, examine/ culture and fix fetus, fetal membranes _______ 
Get total length, crown-rump length, and weight on any fetus_______ 

17.) Spleen: 
Weigh and measure _______   Culture if lesions are present_______ 

Place two 2 x2 cm pieces in formalin_______ 

18.)  Remove the liver: 
Remove and freeze bile in an amber vial (if not already done) _______ 

Open gallbladder and check for parasites, save small piece in formalin _______ 

Weigh entire liver _______   Record any lesions _______ 

Sample at least three different sites randomly and preserve in formalin _______ 

Try to minimize cross contaminating the liver with other tissues or bodily fluids. 

19.)  Take the skull off the body and remove the brain: 
Remove excess muscle from the top of the skull. _______ 

Cut the top of the skull with the Stryker saw. _______  

Pry off skull cap with a flamed instrument. 

Bisect brain along midline to facilitate formalin fixation_____ 

Make sure the sample contains BOTH cerebrum and cerebellum, _____  

Place the brain in its own jar of formalin_______ 

Put the pituitary and trigeminal ganglia in a snap cassette in the formalin_______  

20.)  Remove the spinal cord, only if the case has a history of potential spinal cord disease: 
Remove  ribs to within 3” of the vertebral column______ 

Remove dorsal spinous processes______ 

Remove the muscle from the dorsal vertebral column to expose the articular facets _______  
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Flex the vertebral column to check for fractures/ other abnormalities (check against 

radiographs) 

Remove the dorsal vertebral arches with the Stryker saw_______ 

(Cut at a 45 degree angle just inside the facets) 

Examine spinal cord and vertebral canal for abnormalities____   

Place the spinal cord in formalin _____ 

21.)  Remove the distal gastrointestinal tract: 
STOMACH: 
Save any parasites found in 70% EtOH _______ 

Examine mucosal surface for erosions/ ulcers _______  

Describe distribution & severity______ 

   
INTESTINES: 
Note any abnormalities _______    

Note if melena present _______ 

If there is a suspected enteritis, submit feces distal intestine/ colon for fecal pathogen and/or     

toxicological screening_______ 

Note location/ extent of intestinal twists, and culture twisted bowel for fecal pathogens______  

    
22.)  FINAL STEPS: 
 

Ship formalin-fixed tissues separately from tissues for parasite/ bacterial culture______ 

Complete medical record, gross findings, necropsy report, and sample inventory______ 

Maintain a running inventory of banked samples) 

Aim to get formalin tissue trimmed and submitted within 2+ weeks _______  

(If tissue sits too long in formalin immunohistochemistry won’t work). 
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Appendix I: Hand Rearing Formulas 
 

FORMULA 
 
Sea Otter Pup Formula (1) 

  
4 oz Clams, finely chopped 
4 oz Squid, remove beak, quill and 

ink sac 
100 ml 5% Dextrose in water 
100 ml LRS 
200 ml half & half 
2 ml Multivitamin w/iron (Hi-Vite)1 

1 tab Pet Tabs®  (DiCalcium 
Phosphate) 

2 ml Cod liver oil 
1 tsp bran (optional) 

1. Hi-ViteTM Drops is a product of Vetoquinol, Fort Worth, TX 76137 
2. Pet Tabs® is a product of Zoetus, Parsippany,NJ 07054,  

 
Finely chop clam and squid; blend until smooth. Add liquids and dry 
ingredients to the blender, and blend for 10-20 sec until mixed well. Add 
dairy products to the blender last.  Treat the dairy blend with Lactaid 
and/or lactobacillus overnight if diarrhea occurs. Add bran for fiber if 
needed. Place label with date on container. Refrigerate formula between 
feeds and discard after 24 hrs. If frozen, discard after 1 week. 

 
Sea Otter Pup Milk Matrix formula (2) 

     
75% Zoologic® Milk Matrix 30/5544 
25% Zoologic® Milk Matrix  33/403 
 Filtered fresh water (3:1 water to 

formula) 
         3. Zoologic® is a product of Pet-Ag Inc.Hamphire IL, 60140 
 
Blend milk matrix 3:1 with water until smooth. Place label with date on 
container. Refrigerate formula between feeds and discard after 24 hrs. 
 

Proximate Analysis  
Moisture 76% 
Protein 8.3% 
Fat 13.3% 
Ash 1.3% 
Carbohydrates 1% 
Calories per 
100g 

157 
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Sea Otter Pup Esbilac Formula (3) 
 

60 g Esbilac® powder4 
240 ml Fresh water 
60 g  Surf Clam tongue 

4 Esbilac® is a product of Pet-Ag Inc.Hamphire IL, 60140 
Blend water and clam until smooth. Then add Esbilac powder and blend on 
low until smooth. Place label with date on container. Refrigerate formula 
between feeds and discard after 24 hours. If frozen, discard after 1 week. 
Yields ~700mL. 

 
Proximate Analysis (Provided by Monterey Bay Aquarium) 
Moisture 79.7% 
Protein 9.1% 
Fat 6.8% 
Ash 1% 
Carbohydrates 3.3% 
Calories per 
100g 

103.3 

 
Formula is intended to be fed at ~20% of the pup’s body (so a 1.0kg pup 
would be consume 200mL per day) with meals every 3-4 hours. This 
formula passes relatively slowly through the intestines and creates firm, 
dry stool. While the pup is on the formula, supplemental SQ fluids should 
be administered at 40-60mL/kg/day generally divided and given BID-QID 
until the pup is eating enough solid food that the fluids are not needed (i.e. 
the feces is noted to disperse on its own without the fluid).  
 

Sea Otter Pup Esbilac® formula (4)  

The Alaska SeaLife Center staff has had luck utilizing 1-5ml LRS added to 
formula (3) at each feed to help “loosen” the formula to allow for easier 
passage through the nipple of the bottle. In addition to the advised use of 
SQ LRS, very young pups with frequent episodes of hypoglycemia 
(BG<55 g/dL) were given 5% dextrose solution SQ while on broad 
spectrum antibiotics. Our otters developed significant issues with gas. 
Lactase enzyme (1/2 tab per feed) was added directly to the bottle at the 
time of feeding, and infant simethicone (0.3mL per feed) was also used as 
needed. 

The use of pediatric preparations of probiotics (no colors, flavors, or 
sugars added) were administered once daily following the use of oral 
broad spectrum antibiotics to help avoid dysbiosis. Significant changes on 
the CBC indicated that this diet may not contain enough iron for some 
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infants. The use of iron dextran 10mg/kg IM weekly or 1.5mL of oral Hi-Vit 
(iron and Vit A supplement) daily may be warranted. 

Proximate analysis (Michelson Laboratories): 
 

 
  

     
 
 

 2014 
w/Esbilac® 
6 Aug 2014 

2016 w/Esbilac® 
9 Mar 2016 

Moisture 80.1 % 79.6 
Protein 10.32 % 8.11% 
Fat 6.84 % 6.78% 
Ash 1.27 % 1.30% 
Carbs 1.47 % 4.21% 
Calories per 
100g 

109 110 

Kcal of surf 
clam 

 96 

Protein of surf 
clam 

 15.82% 

Fat of surf clam  1.57% 
Carb of surf 
clam 

 4.67% 
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