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Abstract  

Due to the expansion of the human population we are an increasing threat to all wild animals. They 

are driven to exist in smaller areas and in the worst case scenario extinction. Zoos are being 

encouraged to improve the animal’s physical and social surroundings. Environmental enrichment is a 

term used for such improvements. In this behavioural study, the enrichment introduced to two Pallas 

cats (Felis manul) at Parken Zoo in Eskilstuna, Sweden, consisted of a fishing rod and a clothes peg 

with a dead mouse or chick attached. The intention was to see if the feeding enrichment could 

increase activity levels and how the cats were using their enclosure. The enclosure was divided into 

seven zones which have a varying degree of opportunities for the animals to climb, hide and rest 

above ground level. The environmental enrichment effects on the Pallas cats´ behaviour, activity 

levels and use of the enclosure were measured and recorded using instantaneous scan sampling, and 

the mean value was calculated for each individual. The behavioural and enclosure results proved that 

enrichment benefits the cats activity levels. The behaviours that showed a variation when presented 

with enrichment were: walking, climbing, grooming, aggressive behaviour, out of sight behaviour, 

crouching position, sitting and standing still.  The results showed that the cats preferred the zones in 

the enclosure that offered a larger view of the nearby enclosures. This study shows that providing 

captive felids with inexpensive, easy to administer enrichment objects can have profound effects on 

activity behaviours and their enclosure. 
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1. Introduction 

The expanding human population demands ever more land and recourses, this means that many wild 

animals and plants are being driven to exist in smaller areas due to man´s increasing demands on 

arable land, pastures, etc.  Many wild animals find it increasingly difficult to survive because their 

natural habitat is destroyed and for some species the captive population is larger than that in the 

wild, while other species exist only in captivity. It is therefore imperative that the zoos develop the 

skills, technologies, and knowledge by which to sustain healthy, breeding captive populations 

(Shepherdson, 1998).                                 

There are thousands of animals housed in captive conditions worldwide, ranging from zoos and safari 

parks to rescue centres and laboratories. The concern over the welfare of animals held in such 

settings has prompted a considerable amount of attention into ways of improving their physical 

and/or social surroundings. Environmental enrichment is the most common term for improvement of 

this nature (Wells, 2009).  

Young (2003) suggests that zoos have the greatest opportunities to implement environmental 

enrichment. The only major constraint some zoos face is the lack of money. However, given that zoos 

work with relatively small numbers of animals, even financially poor zoos can afford to implement 

environmental enrichment. The type of enrichment a zoo implements can, however, be restricted by 

the goals of the zoo itself. Modern zoos typically have four goals: conservation, education, research 

and recreation. The poorer zoos are often not so constrained by such goals and can put functional 

environmental enrichment as their priority. It is better that animals receive enrichment, even if it 

means the ability to educate the public is reduced. The function of animals within a zoo, and how 

these relate to the zoo´s goals will place restrictions on the type of environmental enrichment that 

could be used. However with some imagination it is possible to develop highly enriched 

environments for zoo animals, no matter what a zoo`s goals are (Young, 2003).  

Enrichment also enhances the experience of zoo visitors because they learn more about the animals 

by seeing them in a more naturalistic setting, displaying behaviours that would be seen in the wild 

(Shepherdson, 1998; Skibiel et al., 2007; Young, 2003). Certain zoos devote a huge amount of effort 

to alleviate undesired behaviours via occupational therapy, altered feeding regimes, and providing 

larger and more complex enclosures (Mason et al., 2006).   

Environmental enrichment is one of many tools used by animal care staff to create a more 

stimulating and complex environment that promotes psychological and physiological improvements 

of animals in captivity (Skibiel et al., 2007; Tarou and Bashaw, 2006; Young, 2003). This covers a 

multitude of innovative, imaginative, ingenious techniques, devices, practices aimed at keeping 

captive animals occupied, increasing the range and diversity of behavioural opportunities and 

providing more stimulating and responsive environments (Shepherdson, 1998; Young, 2003).  

 Substrates such as dirt, litter, mulch, vegetation, or trees may increase the biologically complexity. 

These substrates can increase the information content of the environment and encourage foraging 

and investigatory behaviour by concealing food, smells, naturally occurring insects, or other wildlife, 

etc. Barriers and landscaping can provide privacy, promote territorial behaviour, provide escape 

routes and improve social interactions. Climbing structures can provide shade and hiding places from 
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the public and their keepers, toys and novel objects encourage exploration and play, (Swaisgood and 

Shepherdson, 2005; Shepherdson, 1998; Skibiel et al., 2007). Simple toys generally produce high 

levels of responding in the first few minutes of exposure. These responses quickly diminishes on 

subsequent days of exposure which suggests that they are ineffective forms of long-term enrichment 

(Tarou and Bashaw, 2006)  

Lack of appropriate stimuli in captivity may result in boredom, an inability to cope with ordinary 

stressors, lack of motivation, lack of opportunity to perform natural species-specific behaviours, and 

development of inactive, abnormal, or repetitive behaviours (Skibiel et al., 2007; Newberry, 1995). 

Enrichment increases the ability to cope with challenges and the positive use of the environment, 

reduce or eliminate aberrant patterns of behaviour, e.g. stereotypes (Wells, 2009; Shepherdson et 

al., 1993; Swaisgood and Shepherdson, 2005; Mason et al., 2006), increase fitness, and improve 

health, all by which may influence reproductive success (Skibiel et al., 2007; Newberry, 1995; 

Dishman et al., 2008; Shepherdson, 1998). By encouraging species-specific behaviours, enrichment 

facilitates normal development and may increase probability of survival when captive animals are 

reintroduced into the wild (Shepherdson, 1998; Newberry, 1995).                                                                                                             

For animals in genetic conservation programs, modifications should be made to make the captive 

environment more similar to the environment where the animals are destined to be released 

(Newberry, 1995). Modifying the environment to resemble the future release site may also facilitate 

efforts to breed endangered species in captivity for future reintroduction, especially if the release 

site is the same as, or similar to, the captive site (Newberry, 1995). Reintroduction of captive bred 

animals presents some difficult ethical and practical challenges for zoo biologists. The many threats 

faced by released animals include predators, competitors, starvation, unstable weather, parasites, 

and disease. Unlike their wild equivalents, captive bred animals are often poorly prepared for such 

challenges. They may lack ability to find, recognise, or acquire appropriate food items, interact 

socially with other species, or identify and avoid potential predators (Shepherdson, 1998).                                                                                                                               

Future survival and reproductive success should be enhanced by providing opportunities to learn the 

characteristics of natural food items and predators at appropriate stages of development and to 

develop behavioural flexibility in response to dynamic (Newberry, 1995). On the other hand, it should 

be recognised that captive environments are typically characterised by high population densities, 

limited space, low predation pressure, readily available food, and physical barriers preventing 

dispersal and immigration (Newberry, 1995).  

Morgan and Tromberg (2006) consider that enrichment techniques in many cases have the aim of 

improving animals abilities to cope with the artificial conditions of captivity, but are often unaware of 

the sensory elements of the captive environment that animals may find stressful. How humans 

comprehend the artificial environments typical of captivity is full of sensory stimuli that might be 

alien to an animal, if not overtly stressful. Unnaturally intense or constant sound, the elimination of 

scent-marks with daily cage cleaning, tile, wire, or concrete, and exposure to lighting conditions 

might all be sources of environmental stress for animals in captivity.  

The first step to increasing the effectiveness in environmental enrichment is early planning. Before 

providing enrichment or altering an animal’s environment, it is important to consider several factors. 

First, specify the goal of the enrichment programme for each animal, because an improvement in an 
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animal’s well-being is generally measured in either an increase desirable and naturalistic behaviour 

or a decrease in undesirable or stereotypic behaviour. Increasing desirable behaviours, which are 

often referred to as species-specific behaviours can best be accomplished by identifying the 

behaviours that one wants to increase (exploration, activity levels, foraging, social behaviour, and 

hunting) and then choosing a form of enrichment that specifically reinforces or strengthens those 

behaviours. Decreasing or weakening undesirable or stereotypic behaviours can be accomplished 

through punishment, however, this method is unethical and unproductive (Tarou and Bashaw, 2006). 

The second step concerns the type of enrichment that will be provided. Enrichment procedures 

designed for the targeted behaviours will prove more effective at altering behaviour then those in 

which enrichment is provided without consideration of the relationship between the enrichment and 

the behaviour (Tarou and Bashaw, 2006).   

Shepherdson (1998) suggests that the study of animal behaviour plays a key role in helping us to 

understand what animals do in different captive and wild environments and why they act as they do. 

Studying their behaviour is as close as we can get to asking questions directly of the animals about 

their preferences and well-being.  

To provide a suitable captive environment we must examine the features of the animal’s natural 

daily life that we could simulate in the zoo. The animal must have a safe haven in which to rest and 

feel secure. This may be a den, an elevated resting place such as a tree, sufficient space in the 

enclosure to exceed the animals flight distance (Shepherdson, 1998). For mammals that make nests, 

we should provide appropriate bedding material, while social species should have the company of 

compatible nonspecific’s (Young, 2003).  

1.1. Feeding methods 

Feeding enrichment is a commonly proposed way to promote natural behaviour, greater activity 

levels and improved health in captive animals (Dishman et al., 2008; Shepherdson, 1998).                                                     

Captive animals are usually provided with a more limited selection of food types than those available 

in their natural habitats. Offering a wider selection of food types is a potential source of enrichment, 

and could stimulate food searching and handling behaviour, thereby improving physical condition. An 

increased choice of food items could also improve nutritional balance, especially when nutrient 

requirements are changing due to temperature and development changes (Newberry, 1995; Tarou 

and Bashaw, 2006).  

Food intake in captivity often requires different behaviour than that performed when feeding in the 

wild. Animals may still attempt to perform the components of feeding behaviour that have been 

shaped by natural selection. In the absence of an appropriate substrate, this behaviour may be 

directed towards pen mates or pen fixtures with harmful effects. This problem can be solved by 

identifying and providing appropriate substrates (Newberry, 1995).  

Most wild animals spend a considerable amount of time acquiring and consuming food, but many 

animals in captivity are fed pre-processed diets that do not require natural foraging tactics (Skibiel et 

al 2007). Supplementing the diet with more natural foods is a form of enrichment that can promote 

natural foraging strategies which may prevent physiological and morphological changes in captive 

animals.  
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Many animals devote a large amount of time and energy to hunting in the wild and under certain 

circumstances, may also hunt beyond requirements. In captivity, there is little opportunity to express 

their hunting behaviour, while the motivation still remains (Lyons et al., 1996; Shepherdson et al., 

1993). Depriving them of these behavioural opportunities may result in abnormal behaviour 

(Shepherdson et al., 1993). In captivity food is scattered in predictable locations which results in 

minimal searching and handling times. Food is often provided once or twice a day in limited 

quantities and this can contribute to the development of certain forms of stereotyped behaviours 

(Newberry, 1995; Lyons et al., 1996; Shepherdson, 1998). Examples include sows (Sus scrofa) 

chewing at bars and chains and the excessive preening, drinking, and pecking at non food subjects by 

broiler hens (Gallus g. Domesticus). The association between feeding and stereotypes arises from the 

powerful motivation for animals to seek out and consume food (Lyons et al., 1996).  

A danger with hunting enrichment in zoos is that you might wish to show this to the public, as it 

provides a fantastic education opportunity. Unfortunately, this often results in cues that the food is 

about to arrive. Either the enrichment is done at set times each day and the animal learns these 

schedules or the presence of education staff (or a large crowd) predicts the arrival of food. Both 

situations can create animal welfare problems and can lead to stereotypic behaviour (Young, 2003).  

 Several studies have shown that captive animals prefer to work for their food, rather than to be fed 

spontaneously, therefore meeting their needs (Shepherdson, 1998).  Methods aimed to reduce food-

related stereotypes include providing smaller, more frequent meals, scattering and hiding food in 

unpredictable locations (Newberry, 1995), feeding whole animal carcasses, joints of meat “on the 

bone” (Shepherdson et al., 1993), increasing the time and skill required to catch or extract food (e.g. 

by providing live prey) and increasing the time required to process and ingest food (Newberry, 1995).  

The amount of food an animal eats prior to its opportunity to respond for food reinforcement 

determines the animal’s rate of responding. For example, Servals (Leptailurus serval ) hunting 

behaviour diminished in response to enrichment presented after their daily meal than when 

enrichment was presented before their meal (Tarou and Bashaw, 2006).  

Ethical constraints surround the provision of live prey to predatory species. The behaviour of 

predators is altered by access to live prey. For example, squirrel monkeys (Saimiri sciureus) used 

more time, effort, concentration and skill to catch live fish than to collect monkey chow from a bowl 

(Newberry, 1995). A fishing cat (Prionailurus viverrinus) slept less, preformed more diverse behaviour 

and used more of its enclosure after it was given live fish (Newberry, 1995). On the other hand live 

prey clearly do not benefit from being caught by a predator, so there is some ethical concern even if 

the prey are low on the food chain, such as worms and crickets. A possible solution could be to 

design enclosures that can sustain a stable prey population. Methods such as hanging food high off 

the ground, moving it on a pulley system or putting it in deep water could stimulate behavioural 

changes without using live prey (Newberry, 1995; Young, 2003). 
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1.2. Stereotypes 

Stereotypes are repeated behaviour patterns with no apparent function or goal (Swaisgood and 

Shepherdson, 2005, Shepherdson, 1998). The zoo community was among the first to raise concerns 

over abnormal and stereotypic behaviours in captive animals and began to develop environmental 

enrichment strategies to deal with the problem (Swaisgood and Shepherdson, 2005). The best zoos 

and similar institutions manage their populations with care, but keeping wild animals successfully can 

be challenging, and not infrequently, animals show abnormal behaviours such as over grooming, self-

mutilation, rhythmic rocking or pacing, etc (Mason et al., 2006; Lyons et al., 1996). When discussing 

the meaning of stereotypes in a zoo environment it should be taken as a warning sign to potential 

suffering, but not used as an index of welfare (Swaisgood and Shepherdson, 2005).  Stereotyped 

behaviour is a problem where animals are exhibited because it denies the public an appreciation of 

how an animal’s behaviour is adapted to its natural environment (Shepherdson, 1998). Behavioural 

stereotypes are often associated with housing conditions that deviate greatly from the natural 

environment. The size and type of enclosure are important. Smaller, less complex enclosures are 

known to result in stereotypic, self-destructive, and other atypical behaviours (Shepherdson, 1998).  

Abnormal behaviour patterns not seen in the wild are well documented and suggest that modern 

enclosures are still inadequate, even when compared to the barren and sterile cages of the past 

(Lyons et al., 1996). Young (2003) suggests that the sooner the problem is addressed the more likely 

it is that environmental enrichment will be effective in treating the problem.  

Most stereotypic animals occur in agricultural systems, in some types of farms nearly all animals are 

stereotypic at certain stages of production, and this gives us a total of tens of millions of affected 

individuals. Laboratory animals represent the next most stereotypic group: the many millions of mice 

kept for research leads us to believe that their stereotypic behaviours are numerous (Mason et al., 

2006).  

1.3. Small cats  

Small cats (Felis, Lynx spp.) are considered poor exhibit animals because they tend to be inactive, 

spending large amounts of time out of sight or asleep; when they are active they frequently engage 

in stereotyped patterns. Unfortunately, most species of small cats are endangered or threatened in 

the wild. In captivity breeding is a high priority. Captive felids often spend the hours immediately 

prior to schedule feeding times engaged in repetitive locomotory activity at points in their enclosure, 

from which they can see the approach of the keeper (Shepherdson et al., 1993).                                   

The Pallas cat (Felis manul) is included on the IUCN Red list under some degree of endangerment and 

is listed on Appendix II of CITES (Swanson, 2006). It is a small-sized wild cat known for its flattened 

face, short sturdy legs, small ears and thick, long fur to withstand the cold. Their weight ranges from 

2-4,5 kg in the adult cat and can be up to 50-65 cm in length. The Pallas cat is adapted to cold arid 

environments in the mountains and grasslands of Central Asia as Mongolia, 

Iran, China, Russia, Tibet and Kazakhstan (www.indiantiger.org. www.parkenzoo.se.). During the day 

the cat uses protruding rocks, caves, and burrows to scout and sleep.  It is a nocturnal hunter and its 

diet consists of small rodents, birds and insects. They hunt by sneaking up on their prey, waiting 
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outside the preys´ dens and ambushing them. If the dens are shallow, they have been known to 

sometimes fish up the prey with their paws. 

According to parkenzoo.se (2010) the Pallas population has decreased in number because humans 

hunted for their fur, and have also been subject to poisoning through eating wild hares, which in 

their turn have been poisoned by man.    

1.4. Purpose of this study 

My thesis is a behavioural study of the effect of one type of environmental enrichment for the Pallas 

cats at Parken Zoo in Eskilstuna. The environmental enrichment consisted of a fishing rod and a 

clothes peg with a dead mouse or chick attached. A Zookeeper could then get the cats to chase after 

the prey by moving the fishing rod back and forth.                                                                                       

Behavioural studies before and after the environmental enrichment was conducted to see if the 

feeding enrichment could address an important concern for captive felids. I asked whether 

enrichment could increase activity levels, which are often low in a captive environment, potentially 

leading to obesity and other health problems. I also surveyed how the cats were using their 

enclosure.  

2. Methods  

The subjects in this study were two Pallas cats (Felis manul), one female named Frida and one male 

named Benny, at Parken Zoo in Eskilstuna, Sweden. Both cats were born in captivity and have been 

housed together in their enclosure since February 2008. The cats were fed dead mice, chicks, or rats 

once a day at 14.00 hours, seven days a week. The individuals were displayed together in their 

outdoor enclosures. The study subjects were housed in an enclosure with a naturalistic design with 

grass, tree-trunks, a large standing tree, shrubs, and a large rock structure with seven burrows 

creating a living environment for a wild animal, there is an additional burrow located in an 

indentation in the wall at the rear of the enclosure. I divided the enclosure into seven different 

zones, zone  A was the front part of the enclosure, zone B a shrub, zone C the rock structure, zone D 

another shrub, zone E a standing tree, zone F the tree-trunks, and zone G the rear part of the 

enclosure (Figure 1).                                                                                                                                                                               
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Figure. 1. A diagram of the enclosures zones.   

2.1. Data collection 

Observations for the experimental treatments were collected between 21 September and 22 

October 2009, when the zoo was closed for visitors. A number of 154 observations were recorded 

during a four week period. This experiment consisted of two baseline weeks (five days a week, the 

cats were fed according to the normal procedure), and two enrichment weeks.  The enrichment 

week consisted of an additional feeding at 11.30 hours with the fishing rod. One week of no 

enrichment occurred between each treatment to allow behaviour to return to baseline. Each cat was 

observed for two 20 minutes sessions between 10.20 and 12.10 hours and two 20 minute session 

between 13.20 and 15.10, using instantaneous scan sampling at one minute intervals. I used 

observation periods of 2 hours, to be sure that any changes in both active and inactive periods could 

be captured. During each scan, behaviours of the cats were recorded, according to a list of 

behaviours (Table 1) created from observing the Pallas cat´s activities prior to the start of the project, 

and the cat´s position in the enclosure.                                                                                                                                                                           

Nineteen behaviours were then categorized as active or inactive. Active behaviours included running, 

climbing, walking, feeding, social interactions. Inactive behaviours included out of sight, lying down, 

crouching position , sitting, standing still, grooming, scratching, and urinating/defecating.   

2.2. Data analysis 

The data was calculated for each animal during all observation days. A mean value was calculated for 

all active and inactive behaviours, which was then used in the analysis. Analyses was performed using 

windows excel (2007). The graphs I have chosen to illustrate are: Walking, climbing, grooming, 

aggressive behaviour, out of sight, crouching position, sitting, standing still, zone a, zone c and zone f. 

Due to the small sample size, I will show descriptive results graphically and without further statistical 

analyses. 
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TABLE  1. Ethogram of behavioural categories for the Pallas cats. 

Active behaviours  

Running With the help of all four paws, moves quickly in a given direction from 

one area to another.  

Climbing  Moves up or down various objects.  

Walking With the help of all four paws, moves in a given direction from one area 

to another. 

Feeding  Takes the prey in its mouth and swallows it whole.   

Social interactions   Involved in a physical contact with or without aggression with another 

cat in the vicinity.  

 

Inactive behaviours 

Out of sight                             Not visible.  

Laying down Lays with its stomach against the surface.  

Crouching position Crouching (all four paws beneath its body).   

Sitting Supported by two extended front legs and two flexed legs..  

Standing still Is stationary.  

Grooming Licking the body or front paws and then across the face and head.  

Scratching Moves a hind leg to an ear or another part of the body and 

scratches.  

Urinating/defecating Emptying of bodily fluids.  

 

 

 

3. Results  

3.1. Activity levels  

Active behaviours   

During the afternoon period on both enrichment and baseline weeks the cats´ showed considerable 

more walking behaviour than in the morning period. During the mornings on enrichment weeks the 

cats´ walking increased compared to baseline weeks (figure 1a).  The female´s climbing behaviour 

increased during the morning period on baseline weeks while the male climbed more during the 

afternoon period on enrichment weeks (figure 1b). When provided with enrichment both female and 

male cats showed an increase in grooming .The female showed a noticeable decrease in grooming 

during the afternoon period on enrichment weeks compared to baseline weeks (figure 1 c).                                                                                                                            

An increase in aggressive behaviour towards each other was shown during the baseline period (figure 

1d) 
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a)  

 

b)  

 

c)  
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d)  

 

 

Figure. 1. Mean number of observations of walking (a) climbing (b) grooming (c) and aggressive behaviour (d).   

Inactive behaviours  

A decrease in the male´s, out of sight observations is noticed during the afternoon period on the 

enrichment weeks (figure 2a). The female sits in the crouching position more during the morning 

period on both baseline and enrichment weeks and a noticeable increase for both cats can be seen 

during the afternoon period on the enrichment weeks (figure 2b). When the female was provided 

with enrichment she showed a decrease in sitting behaviour. The male sat more during the mornings 

on the baseline weeks (figure 2c). A decease in the standing still behaviour was noticed for both cats 

during the enrichment weeks (figure 2d).  

a)  
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b)  

 

c)  

 

d)  

 

Figure. 2. Mean number of observations of out of sight (a) crouching position (b) sitting (c) and standing still (d).  
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3.2. Enclosure utilization 

The male spends more time in zone A during the morning period on enrichment weeks compared to 

baseline weeks. During the afternoon period on baseline and enrichment weeks, the male shows an 

increase in the time spent in zone A. The female displays a great difference in activity in zone A.  

During the morning period on baseline weeks she is absent but on enrichment weeks she is visible 

and shows interest in the enclosure area (figure 4a).  The female uses zone C more compared to the 

male. Both cats show more interest in zone C during mornings on baseline weeks compared to 

enrichment weeks.  An increase in interest is shown during the afternoon period on enrichment 

weeks compared to baseline weeks (figure 4b). The male shows an increase in interest in zone F 

during enrichment weeks while the female shows a decrease (figure 4c).  

a)  

 

b)  
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c)  

 

 

Figure. 3. Mean number of observations of zone a (a) zone c (b) and zone f (c).   

4. Discussion 

Environmental enrichment is a concept which describes how the environment of captive animals can 

be changed for the benefit of the inhabitants and provides the necessary stimuli for optimal 

psychological and physiological well-being (Shepherdson, 1998). Behavioural opportunities that may 

arise or increase as a result of environmental enrichment can be described as behavioural 

enrichment (Young, 2009). Research focused on enrichment often assesses the effectiveness of a 

certain type of enrichment. An example of enrichment could involve a comparison of an animal’s 

behaviour before and after new stimuli has been introduced to their environment.  

Activity levels  

In the study, simple changes to the method of feeding resulted in changes in the behaviour of the 

subjects.  The results show, on baseline and enrichment weeks, an increase in walking by both cats in 

the afternoon. This is probably due to the fact that the cats were waiting for the arrival of their food. 

The fact that their walking increased during the mornings on enrichment weeks is most certainly 

because they were waiting for their enrichment which came at 11,30 hours.                                                                          

A thought as to why the female climbed more during the mornings on baseline weeks could possibly 

be because she was waiting for her enrichment to arrive, and that the males climbing activity 

increased during the afternoons on enrichment weeks is probably due to the arrival of the daily food.                                                                

The increase in grooming for both cats on enrichment weeks is due to the fact that cats often groom 

themselves after they have eaten. That the female showed a decrease in grooming in the afternoon 

could properly be because she has already had a session in the morning.                                                                  
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The fact that the cats were more aggressive towards each other on baseline weeks could possibly be 

that on enrichment weeks they have an additional feed which in turn leads them to groom more and 

show less interest in each other. The aggression that comes forth is mostly shown by the female in 

the form of springing up to the male, striking him with her paw and hissing. The fact that the male 

showed a decrease in the out of sight observations during the afternoons on enrichment weeks could 

be that he was stimulated by the enrichment in the morning and was hoping that another visit from 

the zoo keeper would arrive. The females favourite site in the enclosure is the rock structure where 

she sits crouched up most of the day. That both cats showed an increase in crouching during the 

afternoons on enrichment weeks could be because they were calmer due to the stimulation they 

received in the morning.  A simple explanation why the male cat sat more during the mornings on 

baseline weeks could be explained by expectation of his enrichment. That the female showed a 

decrease in sitting on enrichment weeks shows that she became more active. This behaviour can be 

explained by her learned anticipation of food at specific times. This can also explain why the cats 

were not standing still as much during enrichment weeks.  

Enclosure utilization 

Enclosure size can influence abnormal behaviour patterns. Elevated locations were used, particularly 

if there was a good view of the area in close proximity of the enclosure. The diversity of enclosure 

space used increased on days when enrichment was presented. The male being more active in zone 

A is probably due to the enrichment being given in the morning, he walks around searching for the 

zoo keeper. That his activity levels increased in the afternoons is a sign that feeding schedules are 

learnt. The female is showing a noticeable increase in zone A during the mornings on enrichment 

weeks due to the food being presented by the zookeeper.                                               

 The fact that both cats show an interest in zone C (the rock structure) could be because it offers a 

good view over the area around the enclosure and reminds them of their natural habitat. An interest 

is also shown during the mornings on baseline weeks in hope that a zoo keeper will arrive with their 

enrichment. This could be explained by the fact that they cannot distinguish between baseline and 

enrichment weeks. The fact that the males interest in zone F increased on enrichment weeks could 

be a sign of searching and waiting for food. Another suggestion could be that the male climbs up the 

tree to be able to survey the nearby enclosures. The females decrease in interest can be explained 

that she prefers to be on the rock structure in zone C. These observations conclude that the cats 

prefer certain areas in the enclosure that provide height and improve surveillance.  

Conclusions 

This study shows that providing captive felids with inexpensive, easy to administer enrichment 

objects can have profound effects on activity behaviours. The enrichment used shows the 

importance of introduction of novel objects to change behavioural patterns. It is essential to 

introduce animals to a certain amount of unpredictability, if one of the goals of maintaining animals 

in captivity is conservation. Captive animals rely on routine to reduce anxiety about environmental 

features that they cannot control themselves (food, water and shelter).                                                                                                       

I believe that the challenge is to determine the optimal balance of unpredictability and routine that is 

ideal for the cats. Measuring the long-term effects of enrichment on the health and welfare of 
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captive animals is a challenge, and observed behavioural changes do not always translate directly 

into improved physical health. However, zookeepers have very little time and recourses to devote to 

enrichment projects. Therefore, for enrichment techniques to work they must provide the maximum 

impact possible while requiring little daily effort or time commitment on the part of the zoo staff. 
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