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Abstract impact both the mental and physical conditions of 
many animal species. With marine mammals fea-

Central to the growing concern for animal welfare tured in numerous facilities globally, along with 
is the need to enrich the lives of animals living heavy media attention in recent years, it is impor-
in enclosed settings, including marine mammals tant to highlight the role that enrichment plays in 
whose lives in human care (i.e., captivity) have their welfare.
come under heavy scrutiny in recent years. This 
article is a brief review addressing environmen- What Is Enrichment?
tal enrichment, its link to animal welfare, and its 
application to marine mammals. We define envi- The official field of enrichment, although relatively 
ronmental enrichment and address the factors that new, has received considerable attention, includ-
call for it. Additionally, we highlight the role that ing an increase in the number of environmental 
research and zoos play in implementing enrich- enrichment definitions in the literature (e.g., see 
ment. Finally, we address factors to take into con- Newberry, 1995; Shepherdson, 1998; Behavior 
sideration regarding environmental enrichment and Husbandry Advisory Group [BHAG], 1999; 
for marine mammals, including a review of differ- Swaisgood & Shepherdson, 2005), with most defi-
ent types of environmental enrichment. nitions alluding to or referring to enrichment’s role 

in animal welfare. For example, Shepherdson’s 
Key Words: welfare, enrichment, zoos, marine (1998) widely cited definition states that enrich-
mammals, stereotypy ment is “an animal husbandry principle that seeks 

to enhance the quality of captive animal care by 
Introduction identifying and providing the environmental stim-

uli necessary for optimal psychological and physio-
When addressing a Pork Industry representa- logical well-being” (p. 1). Another similar example 
tive who argued that all ethical questions can be is the Behavior and Husbandry Advisory Group’s 
answered scientifically, Rollin (2011) stated that (BHAG) (1999) definition which mentions that 
“if we . . . were asking the question of how to raise providing behavioral choices for animals as well as 
swine in confinement, science could certainly eliciting species-typical behaviors are important for 
answer that question for us. But that is not the enhancing animal welfare.
question [we are] asking. What we are asking is, 
ought we raise swine in confinement? And to this Environmental Enrichment  
question, science is not relevant” (pp. 105-106). and Stereotypic Behaviors
Like Rollin, we believe that maintaining an ani-
mal’s welfare should be a vital part of maintain- With the advent of marine mammals in enclosed 
ing animals under human care, part of the daily settings, environmental enrichment features promi-
responsibilities of farm workers, zookeepers, lab nently in reducing stress (Carlstead & Shepherdson, 
technicians, and pet owners. What we address 2000), which can be the outcome of several sources. 
in this article is how we maintain one aspect of For example, one source results from animals not 
animal welfare (via science). Central to the animal being able to express species-specific behaviors or 
welfare conversation is the need to ensure that behaviors found in the wild (e.g., the inability to 
captive animals get the best care, both mentally express social behavior in socially isolated primates 
and physically. Environmental enrichment, there- housed in enclosed settings; Harlow & Harlow, 
fore, plays a vital role in animal welfare and can 1965), which, after prolonged periods, can lead to 
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reduced welfare (Hughes & Duncan, 1988; Friend, environments, such as barren environments or envi-
1989; Goldblatt, 1993; Swaisgood & Shepherdson, ronments where social species are reared in isola-
2006). Ross (2006) found that two polar bears (Ursus tion, can cause lasting damage to the central nervous 
maritimus) housed at the Lincoln Park Zoo sig- system such as impaired brain development and the 
nificantly decreased pacing and other stereotypical elicitation of abnormal behavioral patterns facili-
behavior (see below for definition) and significantly tated by stress and its impact on the brain (Mason 
increased the amount of time engaged in social et al., 2007). Both of these factors can consequently 
play after being given access to an off-exhibit den. result in the development of stereotypic behaviors. 
Although the time spent in the den did not increase Therefore, identifying factors that affect or cause ste-
by much, the choice to access the den (rather than reotypic behavioral patterns is important for deter-
the amount of time spent in the den) likely created mining the type of environmental enrichment that 
the changes in behavior. Therefore, the opportunity can most effectively reduce negative welfare and 
to express behavioral choice in their environment reduce or entirely eliminate stereotypic behavior, 
(similar to what would be found in a wild environ- although complete elimination is rare (Swaisgood & 
ment) led to a reduction of detrimental behavior and, Shepherdson, 2006; Mason et al., 2007).
in turn, negative welfare. It also is important to note that not all repeti-

It is important to note, however, that it may not tive behavior is a sign of stress or reduced welfare 
be necessary for animals in captive environments to (Mason, 1991). For example, sharks and dolphins 
express all of their species-specific behaviors. For in aquariums are often seen swimming repetitive 
example, there may not be a need to express anti- circles around a tank, which resembles stereotypic 
predator behavior in a captive environment, unless behavior. However, instead of being an abnormal/
a threat (regardless of whether it is real) is perceived stereotypic behavior, this action may have resulted 
(Young, 2003). Other sources of stress include lack from a motivation to perform patrolling behavior 
of control over their environment and boredom (Young, 2003; Miller et al., 2011). Additionally, 
(Wood-Gush & Vestergaard, 1989; Wemelsfelder, surface-directed behavior of dolphins, when their 
1991; Goldblatt, 1993; Newberry, 1995; Swaisgood heads remain above water for a significant amount 
& Shepherdson, 2006). Oftentimes, these sources of of time, may also resemble stereotypy but instead 
stress can lead to stereotypies/stereotypic behaviors could result from dolphins’ interest in complex envi-
or behavioral patterns that are repetitive with little ronmental stimuli above the water’s surface (Clark, 
variation and seem to be functionless (Mason, 1991). 2013), including monitoring for the availability of 
Not all repetitive behaviors are indicators of an prey (e.g., dusky dolphins [Lagenorhynchus obscu-
abnormal mental state (see below for a more detailed rus]; Würsig & Würsig, 1980).
distinction). Stereotypic behaviors that most likely Given our preceding discussion, it is important 
indicate stress or abnormal mental states include to take the following into consideration when using 
those resulting from frustration, attempts to cope enrichment to reduce negative welfare, including 
with a suboptimal environment, or brain dysfunc- stereotypic behavior: opportunities to express spe-
tion (Mason et al., 2007; Mason & Rushen, 2008). cies-specific behaviors, opportunities to exert con-
Some common examples of stereotypic behavioral trol over their environment (including being given 
patterns are pacing (e.g., polar bears and big cats), a variety of behavioral choices), the presentation 
fur or feather plucking (e.g., ocelot), and excessive of novel stimuli on a regular basis (to keep animals 
licking (e.g., giraffes) (Hancocks, 1980; Carlstead, stimulated and interested), and a highly complex 
1991; Ross, 2006; Mason et al., 2007). captive environment both socially and physically 

With a total of 600,000 birds and mammals in as much as is possible (Goldblatt, 1993; Newberry, 
zoos worldwide (International Union of Directors 1995; Kuczaj et al., 1998; Carlstead & Shepherdson, 
of Zoological Gardens [IUDZG], 1993), it is esti- 2000; Swaisgood & Shepherdson, 2006; Swaisgood, 
mated that at least 10,000 of them exhibit stereo- 2007; Hoy et al., 2010).
typic behavioral patterns. Therefore, environmental 
enrichment is most often implemented in a zoo or Personality and Enrichment
laboratory setting to help reduce stereotypy that 
might lead to impacted welfare (Mason et al., 2007). Many zoos and aquariums worldwide provide 
As mentioned previously, these abnormal patterns enrichment (e.g., as devices or environmental stim-
of behavior can manifest for a number of reasons uli) to their animals. These devices/stimuli are usu-
(Mason et al., 2007), including being unable to per- ally meant to diversify the behavioral repertoires of 
form species-specific behaviors, lack of sensory the animals housed within a certain exhibit or labo-
stimulation, or lack of control in their environment ratory. However, animal caretakers note that one 
(Swaisgood & Shepherdson, 2006). Continued stress type of enrichment often does not work for all indi-
resulting from these factors can affect particular viduals, even within a single species (Swaisgood & 
regions in the brain. Additionally, insufficient rearing Shepherdson, 2005). While one solution would be 
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to broaden the enrichment technique to attract all Keeping Enrichment Novel
animals, another solution could be to tailor particu-
lar enrichment techniques for specific animals based In addition to personality, the novelty of enrich-
on their individual personalities. Animal personality ment to an animal is important. Just like children 
refers to an individual animal’s distinct and consis- (and even adults), animals can habituate to enrich-
tent behavioral traits, which remain stable over time ment items in their habitat and tire quickly of them. 
and across situations. This area of research has blos- Therefore, it is important to vary enrichment on a 
somed over the past few decades; and many species, regular basis, introducing novel items frequently, 
both in the wild and in captivity, have been studied as well as keeping these objects available for dif-
(see Highfill & DeVere, 2016). Overall, examining ferent amounts of time to avoid boredom or possi-
individual differences enables animal caretakers to ble habituation. To illustrate this approach, Kuczaj 
better understand and predict the behavior of ani- et al. (2002) found that when a novel object was 
mals (Vazire & Gosling, 2004). left in the habitat of 12 different species (consisting 

The issue of tailoring enrichment to animal per- of marine mammals and two different species of 
sonality was addressed by Bacon et al. (2000), who birds) over a 60-min period, these species habitu-
examined the effect of enrichment items tailored ated to the object over time, including a decrease 
for use by individual pandas (Ailuropoda melano- in levels of play with the object. However, when 
leuca). In their article, Bacon et al. explained that varying the time intervals of exposure to a novel 
their two adult pandas had distinctly different per- object (from 1 to 15 min), these species were more 
sonalities: Bai Yun was described as energetic and likely to continue to play with the object.
confident, yet easily bored, whereas Shi Shi was 
characterized as reserved and finding little interest The Face of Environmental Enrichment
in objects besides food. With these differences in 
mind, the researchers developed separate enrich- In addition to concerns related to stereotypy and 
ment goals for each animal based on individual personality, the overall type of enrichment imple-
needs. For Bai Yun, they wanted to alleviate her mented at zoos and aquariums needs to be taken 
boredom with a source of mental stimulation; they into consideration. Enclosed facilities typically 
also wanted to elicit more natural behaviors in an take two approaches to environmental enrichment: 
effort to prevent the development of stereotypic (1) the naturalistic approach, which is aimed at 
behaviors. Their goals for Shi Shi were different reproducing a species’ natural environment; and 
in that they wanted to (1) increase his exploratory (2) the behavioral engineering approach, which 
behavior by encouraging an interest in his sur- uses enrichment that is targeted at satisfying appe-
roundings and (2) specifically decrease his wan- titive needs, regardless of whether the enrichment 
dering and door-directed behaviors. Furthermore, looks natural (Yerkes, 1925; Tudge, 1992; Young, 
Shi Shi was an older male, so they wanted to 2003). Not all practitioners (e.g., zookeepers, train-
provide physical exercise to help with his muscle ers, animal caregivers, etc.) are in agreement on the 
tone. For their study, Bacon et al. began by pro- best approach, with many opposed to anything that 
viding both pandas with the same types of enrich- looks non-naturalistic (although non-naturalistic 
ment (e.g., heavy scatter of food, frozen ice blocks enrichment may be used off exhibit) (Young, 2003; 
with food, and bamboo puzzle feeders) and then Kutska, 2009). For example, Hancocks (2007) states 
modified them according to their specific needs. that, in some cases, non-naturalistic enrichment in 
The pandas showed marked differences in their zoo exhibits resembles trash piles consisting of col-
responses to the same enrichment items. For orful objects, plastic toys, and other synthetic mate-
example, Shi Shi was not interested in frozen ice rial. Although he is of the belief that these objects 
blocks with food; he would only briefly paw at may be enriching, he argues that this undermines 
the blocks and then leave the area. Bai Yun, on the purpose of zoos, which is to demonstrate the 
the other hand, would interact with the ice blocks relationship animals have with the natural habitat. 
for extended periods of time by biting, chewing, This argument is based on the notion that zoos are 
and manipulating the block to retrieve the food proponents of environmental education, and the 
inside. She nearly doubled her normal foraging habitats, therefore, need to look as naturalistic as 
time, which helped alleviate her boredom. Based possible. Hancocks is aware of trying to balance the 
on their individual preferences, the researchers needs of the animals with environmental education 
were able to modify the enrichment techniques and mentions with admiration Terry Maple, former 
that worked best for each panda. This study exem- president of the American Zoological Association 
plifies the importance of considering individual and former director of Zoo Atlanta, who stated that 
animal personalities when developing realistic the welfare of the animals should come as the top 
enrichment goals and techniques. priority in zoos and aquariums.
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Balancing the naturalistic presentation of ani- the causes of abnormal behavior difficult. Zoo 
mals for educational purposes with enrichment for personnel often use an everything but the kitchen 
animal welfare can, at times, be difficult. In our sink approach. While this approach seems to be 
view, if non-naturalistic enrichment for a given effective, it does not allow for determining which 
animal seems to be the most effective enrichment aspects of enrichment are successful. For example, 
for that animal, priority should be given to this type to determine the effectiveness of a particular enrich-
of enrichment on exhibit (in addition to whether it ment strategy, zoo personnel would have to forego 
is provided off exhibit). Interestingly, the public the seemingly effective everything but the kitchen 
is not particularly disturbed by seeing animals’ sink approach and focus on isolating each enrich-
“toys” in their enclosure. For example, zoo visi- ment strategy separately. Short term, this would 
tors reported a polar bear exhibit at the Central deny an animal access to a variety of enrichment 
Park Zoo to be equally pleasurable regardless of that no doubt would be stimulating, but it would 
whether naturalistic or non-naturalistic enrich- allow researchers to determine which strategy/
ment was on display (Kutska, 2009). Furthermore, strategies are more effective. In the long term, zoos 
seeing a chimpanzee (Pan troglodytes) with an would not have to waste resources with a wide-
iPad may increase the connection between visi- spread approach, but, instead, they would focus 
tors and this species, given that people can relate on the enrichment strategy/strategies that are best 
easily to animals who exhibit more human-like suited to an animal/species, making this more cost-
qualities (Bielick & Karns, 1998; Sickler et al., effective. Perhaps zoos and researchers can reach a 
2006; Harley et al., 2010; Maust-Mohl et al., happy compromise wherein researchers can glean 
2012; Makecha & Ghosal, 2017). This example this information without an animal’s welfare being 
also highlights evolutionary continuity between compromised (Swaisgood & Shepherdson, 2006; 
chimpanzees and humans, and, therefore, serves Swaisgood, 2007).
an educational purpose. In such cases, zoos may In addition, researchers need to examine the long-
work to counteract the potentially negative impact term effects of enrichment—for example, stereotypy 
that non-naturalistic objects might have on the may diminish upon initial presentations of enriching 
public’s environmental education by educating stimuli but re-emerge (due to habituation) with sub-
them on the importance and purpose of this type sequent presentation (Swaisgood & Shepherdson, 
of enrichment (e.g., using the appropriate signage, 2006). Similarly, it is important to assess the impact 
education programs, trainer and docent presenta- that enrichment has on subsequent behavior because 
tions, and other practices; see Sickler et al., 2006). some intended enrichment could have a negative 

effect instead of the intended positive outcome(s) 
Research and Environmental Enrichment for which it was designed (Hoy et al., 2010). This 

was demonstrated when a group of Sumatran orang-
Research is key in developing effective environ- utans (Pongo pygmaceus) panicked after piñatas 
mental enrichment. For example, one of the roles were placed in their enclosure (vs when the piñatas 
that environmental enrichment plays is to elicit were given to a group of Bornean orangutans, who 
species-specific behavior (Friend, 1989; Goldblatt, enjoyed destroying the piñatas), and it took staff 
1993; Hughes & Duncan, 1998; Swaisgood & 2 h to remove the piñatas from the enclosure (Hare 
Shepherdson, 2006). Therefore, understanding a et al., 2008).
species’ behavior and cognitive abilities is impor-
tant in developing appropriate enrichment. But one A Brief History on Environmental  
should exercise caution: comparing activity bud- Enrichment and Marine Mammals
gets of captive animals to those of wild counter-
parts seems a good idea, but these activity budgets Marine mammals have been kept in menageries 
will not necessarily match. For example, animals and zoos for hundreds of years (Reeves & Mead, 
in enclosed settings do not need to spend as much 1999). One of the earliest records is from 1760 
time as their wild counterparts on the lookout for when a Mediterranean monk seal (Monachus 
predators or in searching for food (Newberry, 1995; monachus) was brought into captivity (Maxwell, 
Young, 2003). 1967). Historically, polar bears and pinnipeds 

Data are scarce on how abnormal behaviors were the first marine mammals to be kept in 
develop in animals, including in marine mammals captivity. This can be attributed to the fact that 
(Clark, 2013). Understanding the source of these they are amphibious, spending time on land and 
behaviors and their development would seem to in the water, which made them easier to cap-
be vital in developing enrichment that not only ture and maintain (Reeves & Mead, 1999). The 
reduces/eliminates abnormal behaviors, but also first public oceanarium to house bottlenose dol-
treats the source and not the symptoms. Current phins (Tursiops truncatus) was Marine Studios 
methods of enrichment may make determining (now Marineland) of Florida, which opened in 
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1938 (Reeves & Mead, 1999). The middle of the the presence of five enrichment devices: (1) a 
20th century saw an explosion of oceanariums PVC sculpture, (2) a grass bed, (3) a bubble net, 
opening around the world. (4) a crate structure, and (5) a floating platform. 

Although marine mammals have been in captive Each seal was observed with each enrichment 
settings for centuries, environmental enrichment for device separately. The results indicated that pat-
any species in human care was only formally intro- tern swimming decreased and random swimming 
duced approximately 90 years ago by Yerkes (1925) increased when enrichment items were present 
when he designed play items for primates housed at (Hunter et al., 2002). Also, the amount of time the 
his lab. His goal was to provide physical and behav- seals spent exploring increased when enrichment 
ioral stimulation to a relatively sterile environment. items were in their pool. Specifically, the seals 
During the 1940s, Hediger (1950) was first to con- increased their activity the most when the bubble 
sider the psychological needs of animals housed at net was present, followed by the PVC sculpture 
the Zurich Zoo. Hediger believed that zoo exhib- and floating platform. Overall, structural enrich-
its should be constructed in a way that the animals ment benefited harbor and grey seals by reduc-
are encouraged to exhibit natural behaviors. Since ing stereotypic behaviors and increasing activity 
these pioneering studies, many researchers and zoo- levels. Thus, structural environmental enrichment 
keepers around the world have recognized the need can serve as a very beneficial, yet fairly simple 
for environmental enrichment (for reviews, see enrichment option.
Swaisgood & Shepherdson, 2005; Shyne, 2006). Certain types of structural enrichment may 

While not everyone agrees whether marine mam- have some limitations. One study examined the 
mals, especially cetaceans, should be kept under introduction of 21 familiar objects to a group of 
managed care, everyone does agree that these ani- bottlenose dolphins at a marine park (Delfour 
mals need to live enriched lives, with care taken to & Beyer, 2012). Their results revealed that the 
ensure an enriched social and physical environment dolphins only interacted with about half of the 
(as for all species living under the care of humans). objects. The authors concluded that introducing 
This view is reflected in the Animal Welfare Act’s objects should not be the only type of enrichment 
stipulation that marine mammals, many of which are offered to these animals. They also noticed differ-
social, be housed with at least one other conspecific ences in behavior toward the objects by individual 
(Kulpa-Eddy et al., 2005). Marine mammals provide dolphins, which supports the approach of devel-
an interesting case for environmental enrichment oping individual enrichment profiles. 
because of their aquatic environments. Terrestrial 
humans must think outside their land-locked box to Food-Related Enrichment
provide these animals with the best kind of environ- Another common approach to environmental 
ment—socially and physically. enrichment is providing animals with a wide vari-

ety of food items and feeding methods. The goal 
Marine Mammal Enrichment of this method is typically to encourage natural 

foraging behaviors. Grindrod & Cleaver (2001) 
Environmental enrichment can be categorized in examined the effects of a variety of enrichment 
a number of ways. In a recent meta-analysis of interventions with the harbor seal. The enrich-
enrichment research, de Azevedo et al. (2007) ment technique that was the most impactful on the 
reported five main types of enrichment discussed group was the “fish pull,” which involved tying a 
in the literature: (1) structural (e.g., adding furni- (dead) fish to a fishing line and pulling it across 
ture or toys), (2) food related (e.g., hiding food), the pool quickly. All of the seals in the group were 
(3) sensory (e.g., adding a new smell), (4) social interested in the fish action and, subsequently, 
(e.g., changing social groups), and (5) cognitive would chase and compete for the item. Overall, 
(e.g., puzzles). All of these types of enrichment providing food-related enrichment can serve as 
have been used with marine mammals with vary- a simple and naturalistic method for increasing 
ing degrees of success. species-typical behaviors.

Structural Enrichment Sensory Enrichment
One of the easiest methods for providing envi- More recently, environmental enrichment has 
ronmental enrichment to animals is to offer them started to include more sensory-focused items 
objects that they can manipulate. One study such as odors, sounds, and tactile stimulation. For 
examined the effects of structural environmental example, Samuelson et al. (2017) examined the 
enrichment on the behavior of seven harbor seals effect of olfactory enrichment on the behavior of 
(Phoca vitulina) and two grey seals (Halichoerus captive California sea lions (Zalophus california-
grypus) (Hunter et al., 2002). Behavioral obser- nus). Four sea lions were exposed to four natural 
vations of the seals were made with and without odors (potting soil, sand, kelp, and sardine oil) and 
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four non-natural odors (orange, banana, vanilla Cognitive enrichment in the form of training 
extract, and cinnamon). Each scent was rubbed also seems to be promising. Kastelein & Wiepkema 
on the wall and tested individually. Overall, the (1998) reported that stereotypic swimming in a 
olfactory enrichment significantly reduced pattern Steller sea lion (Eumetopias jubatus) who received 
swimming and increased utilization of the habi- 60 min of training per day was reduced from 7.2 
tat. In general, sensory enrichment techniques can to 0.5%. Similarly, dolphins trained to whistle at 
serve as a creative, novel, and cost-effective way a specific frequency to receive a food reward (via 
to enrich the environments of captive animals. a dispenser) did so even in the absence of a food 

reward (Mackay, 1981). These studies provide 
Social Enrichment compelling evidence that cognitive enrichment 
It is rarely possible for captive animals to live in can stimulate individuals of different species by 
social groups similar to the ones they would main- providing both novelty and challenge. 
tain in the wild. However, for the well-being of 
captive animals, it is important to understand the Environmental Enrichment and  
species’ natural social groupings and, when pos- Marine Mammal Re-Release
sible, house the animals accordingly. For example, 
Yeater et al. (2013) examined the effects of merg- Special consideration needs to be given to plan-
ing two small groups of three rough-toothed dol- ning environmental enrichment for animals that 
phins (Steno bredanensis) together to form a group are being re-released back into the wild. This is 
of six. The integration of the two groups was seen especially important for marine mammals which 
as a success and provided the opportunity for new are often rescued after stranding. For example, it 
social partnerships to form. Furthermore, the larger seems reasonable that creating a captive environ-
social group did not appear to change the already ment that resembles an animal’s wild environment 
established interaction patterns previously present and, more specifically, its release site, is impor-
in the trios. Most notable was the formation of a tant for successful re-introduction (Newberry, 
new social dyad between the two juvenile males, 1995). Part of modifying the captive environ-
which previously had been housed separately. ment includes designing the appropriate envi-
Male–male alliances have been observed in wild ronmental enrichment to elicit important behav-
dolphin populations, so the integration of the two iors needed in the wild (e.g., foraging behavior, 
groups potentially allowed for a more natural social predator avoidance, etc.). Although animals that 
dynamic for the two young males (e.g., Connor et are rescued and subsequently released do not 
al., 1992, 2000). Thus, Yeater et al. (2013) and sim- need to fine-tune their survival skills, an environ-
ilar studies suggest that placing animals in accept- ment that does resemble their wild environment 
able social groups in captivity can provide environ- (e.g., feeding opportunities that resemble the 
mental enrichment. wild) is important to maintain behaviors needed 

in the wild. For example, Cincinnati Zoo and 
Cognitive Enrichment Botanical Gardens, which is a partner with the 
To date, cognitive enrichment has only been pro- U.S. Fish and Wildlife Service’s Manatee Rescue, 
vided to a few animal species, yet it produced Rehabilitation, and Release Program, uses differ-
one of the highest success rates when compared ent feeding methods with their manatees deemed 
to other types of enrichment (de Azevedo et al., for re-release vs the manatees that will remain 
2007). Clark et al. (2013) presented an underwa- with the zoo. BamBam, one of their manatees that 
ter maze device (UMD) to dolphins at Six Flags was recently released back in the wild, was used 
Discovery Kingdom. For this UMD, the dolphins to feeding on the bottom. The zoo’s veterinarian 
had to navigate a rubber ball through a maze con- wanted to feed BamBam sweet potatoes, which 
structed of PVC. Interestingly, none of the female float (it can be dangerous for manatees to feed at 
dolphins (all housed separately from the male the surface because of boats, etc.), so BamBam’s 
group) even approached the UMD; however, the trainers developed a feeding log where “sweet 
male dolphins approached the UMD during the potato fries” could be inserted and the log would 
first introduction. Ultimately, two of the six male not float (Garrett, 2016; Figure 1). Additionally, 
dolphins successfully solved the UMD. While the certain toys cannot be used with manatees deemed 
UMD did not seem to decrease repetitive swim- for re-release—for example, red balls cannot be 
ming patterns, the males spent more of their time used because they resemble the red buoys that are 
under water when the UMD was in the pool. present where boat traffic passes (L. Garrett, pers. 

comm., 8 August 2016).
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Conclusions
potential individual effects of different types of 

It is clear that research on enrichment, environmen- enrichment while taking personality and individ-
tal and social, is vital, and zoos are an appropriate ual preferences into consideration. Additionally, 
and accessible venue in which to assess enrichment adding to the scarce data on visitor perceptions of 
in animals (Robinson, 1998). Additionally, given enrichment will allow us to fully and more effec-
the evidence presented in this article, enrichment tively use zoos and aquariums as a powerful edu-
is undisputedly effective for elevating animal wel- cational tool. This is especially important to facili-
fare. Shyne’s (2006) meta-analysis of environmental ties that house marine mammals and to those that 
enrichment research solidifies this evidence. Their have come under heavy scrutiny within the past 
analysis, which included 54 studies, yielded 63 effect decade. Swaisgood (2007) summarized the need 
sizes. Ninety percent of the 63 effect sizes went in for enrichment nicely when he stated,
the predicted direction, which indicated that animals 
produced less stereotypic behavior when exposed to I opine that enrichment is the key concept 
environmental enrichment than in the baseline condi- for those interested in maintaining wild ani-
tion. Shyne’s results strongly support the notion that mals in captivity, a fundamental need on par 
environmental enrichment has a positive influence with food and water. The gold standard is to 
on managing the behavioral patterns of captive zoo understand how we should provision captive 
animals. animals with an appropriate environment that 

The field of environmental enrichment is con- prevents the development of welfare problems 
sidered relatively new, but it is also integral to in the first place. (p. 143) 
maintaining positive animal welfare. Research 

in this area must continue, including assessing 

Figure 1. Sweet potato enrichment at Cincinnati Zoo and Botanical Gardens (Garrett, 2016)
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