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1. Abstract 

An evaluation of varied enrichment and feeding schedules were conducted on three 

spices, drill (Mandrillus leucophaeus), Pallas’s cat (Otocolobus manul) and cheetah 

(Acinonyx jubatus), at a zoo in Sweden. Varied schedules of enrichment and feeding are 

used to prevent the animals from knowing when the administration of these events are 

going to happen since anticipation can lead to a number of negative changes in the 

behaviours of the animals. Scan sampling was used to gather behavioural data of the 

animals and the data was then used to answer four questions about the extent of success 

of the varied schedule: (1) is the varied schedule experienced as unpredictable for the 

animals? (2) are there any negative behaviours associated with the scheduled 

enrichments? (3) what are the reactions to the enrichment being withheld at certain days? 

(4) what are the reactions to enrichment being withheld for two consecutive days? The 

results showed that the animals did not perceive the scheduled events as predictable; 

pacing in cheetahs and aggressive behaviours in Pallas’s cats seemed to be directly 

associated with the events; active behaviours in the drills decreased and aggressiveness 

in Pallas’s cat increased as an immediate result of withholding enrichment. Implications 

for the animals and the zoo in light of the results are discussed. 

 

Keywords: anticipatory behaviour, cheetah, drill, enrichment, Manul, Pallas's cat. 

 

2. Introduction 

Due to feeding expectations caused by predictability in the routines of food 

administration, captive animals often display stress related and abnormal behaviour 

(Bloomsmith & Lambeth 1995). Examples of anticipatory behaviours due to such 

expectation are increased inactivity and coprophagy (chimpanzees (Pan troglodytes), 

Bloomsmith & Lambeth 1995); increased self-directed behaviours, inactivity, 

vocalization and abnormal behaviours (stump-tailed macaques (Macaca arctoides), 

Waitt & Buchanan-Smith 2001) and pacing (large carnivores, Carlstead 1998). 

Providing the food at irregular times can be a way to reduce occurrences of these 

undesirable behaviours and consequently increase the welfare of captive animals. For 

instance, the study by Bloomsmith and Lambeth (1995) found that feeding chimpanzees 

on an irregular schedule both increased species-appropriate behaviours and reduced 

abnormal behaviours. Another study showed that stereotyped pacing was reduced in 

Amur tigers (Panthera tigris altaica) when provided with an irregular feeding schedule 

(Jenny & Schmid 2002). Also, Shepherdson and colleagues (1993) could show that 

providing leopard cats (Felis bengalensis) with the opportunity to search for their food 

at irregular intervals increased exploratory behaviour and reduced stereotyped pacing. 

 

An important aspect of the managing of captive animals is environmental enrichment, 

EE. The aim of EE is to increase the overall welfare of animals by promoting naturally 

occurring behaviours and thereby preventing or reducing abnormal behaviour and stress. 

Examples of ways to accomplish this are through the use of scents, by giving 

opportunities to interact with conspecifics and through the introduction of novel objects. 

More commonly, however, enrichment is provided in association with feeding. Since 

food is naturally reinforcing and interesting to animals it is easier to keep them 

interested in the EE and avoid habituation towards it (Basset & Buchanan-Smith 2007). 

Two good examples of this comes from providing fishing cats (Felis viverrinus) with 

live fish (Shepherdson et al. 1993) and Sumatran tigers (Panthera tigris sumatrae) and 
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African lions (Panthera leo) with live fish and horse leg bones (Bashaw et al. 2003), 

which reduced stereotyped pacing and inactivity by a significant amount and increased 

hunting behaviour, enclosure utilization and general behavioural diversity. The 

importance and usefulness of such food-based EE makes it interesting to examine if the 

regularity or irregularity of when the stimuli are presented might have an impact on its 

efficiency for reducing undesirable behaviours. Since it often closely resembles feeding, 

it is not unreasonable to think that food-based EE will be affected by predictability in a 

manner similar to that of regular feeding. In fact, due to the amount of evidence that 

temporally predictable feeding regimes may have negative consequences for the welfare 

of captive animals, some scientists have already even recommended animal caretakers 

to adopt the strategy of using varied enrichment schedules, despite the lack of studies on 

the subject (Basset & Buchanan-Smith 2007). Furthermore, it has been suggested that 

animals lose interest and become habituated towards a stimulus more quickly when the 

stimulus is presented at predictable times, so this practice may also have the benefit of 

making the enrichment techniques more long lasting (Tarou & Bashaw 2007). 

 

This study was performed at Parken Zoo in Eskilstuna, Sweden, which is one of the 

zoos that is currently providing enrichment and feeding to the animals in an 

unpredictable manner in an attempt to increase their welfare. The aim was to explore 

and evaluate the effects of the varied enrichment and feeding schedules for three 

different species, drill (Mandrillus leucophaeus), Pallas's cat (Otocolobus manul) and 

cheetah (Acinonyx jubatus). The varied schedule had been designed so that drill and 

Pallas’s cat was provided enrichment at the same time for five consecutive days, 

followed by two consecutive days of withheld enrichment in drill, or delayed 

enrichment in Pallas’s cat. For the cheetah the two days of withheld enrichment was not 

consecutive. To aid in accomplishing the aim, four general questions that were thought 

to provide useful and interesting information was formulated: 

 

QI. Are the animals expecting the enrichment despite the varied schedule? 

For instance, it is reasonable to suspect that the animals can use signals such as 

the sound of a keeper preparing food in a nearby room to understand that 

feeding is about to come. Alternatively, the animals may have somehow learnt 

the timings of the schedule and have a sense for when enrichment is due. For 

whatever reason, if the animals can somehow know that the feeding or 

enrichment is coming, the point of having a varied schedule is lost. Therefore it 

is logical to examine whether the animals showed any signs of increased 

anticipatory behaviour during the period prior to the enrichment being presented. 

 

QII. Are there any negative behaviours associated with the enrichment? 

Much stereotypic behaviour occur in relation to feeding, such as pacing in large 

cats and bears, and can have causal factors such as highly motivated foraging 

behaviours (Carlstead 1998). It is not unreasonable to think that this could also 

be the case for other negative behaviours in relation to the different kinds of 

enrichments provided to the animals at Parken Zoo. If the exact cause for any 

negative behaviour can be determined, enrichment can be suitably tailored to 

provide stimulation of the correct behaviour and therefore also have a higher 

chance of successfully reducing stereotypic behaviour. 
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QIII. What are the immediate reactions of the animals to enrichment being withheld? 

It has been speculated that loss of predictability in a positive event can lead to 

stress in animals (Mineka & Kihlstrom 1978). The loss of enrichment that the 

variation in the schedules caused might be perceived by the animal as a loss in 

predictability with accompanying behavioural changes as a result. 

 

QIV. Is there a difference in activity, stereotypic behaviour and aggressive behaviour 

between the two days without enrichment? 

Since one day without enrichment was always followed by one more day 

without enrichment (delayed enrichment in Pallas’s cat) for two of the species, 

the possibility that the animals learned to use the first day without enrichment as 

a signal that the next day would also be without enrichment cannot be excluded. 

 

Also, the patterns in activity levels, aggressiveness and stereotypic behaviour for the 

different species was documented and explored, as this information was of interest to 

Parken Zoo. 

 

3. Material and method 

 

3.1. Animals, management and enrichment sessions 

 

3.1.1. Drill (Mandrillus leucophaeus) 
The drills were a female-male pair that had been moved to Parken Zoo from Edinburgh 

Zoo, United Kingdom, two months prior to the start of the study. Both were born in 

1998 and have lived together for more than ten years. They were housed in an enclosure 

consisting of a building with two rooms and an outdoor area. Both rooms had wood 

shavings covering the floor and climbing opportunities in the form of large branches 

and cliff structures on the walls, the inner of the two rooms also had a ladder up to a loft. 

For the last week and a half the drills were prevented from entering the inner room due 

to the fact that there was a new species, a female-male pair of Diana monkey 

(Cercopithecus diana) introduced into the same enclosure. In the larger outer room 

there was, apart from the climbing structures, also a drinking pool; from this room the 

drills could see outside to the outdoor area through a large window. Both the inner and 

outer room had one wall of glass to allow visitors to see the drills. The rounded outdoor 

area had wood shavings and grass covering the ground and a stand of deciduous trees, 

the area was also somewhat hilly. The walls of the outdoor area were mostly made up of 

glass. All areas were connected via hatches that could be closed by keepers if needed. 

Food was provided four times a day in the form of mostly pieces of vegetables scattered 

in the outdoor area, but also commercial food pellets and fruit. The food was sometimes 

hidden in the straw to encourage searching and at some occasions various seeds were 

provided in the indoor area. 

 

3.1.2 Pallas’s cat (Otocolobus manul) 

The Pallas's cats were a female-male pair, both born in 2007 that had lived at Parken 

Zoo since 2008. They were being held in a rounded outdoor enclosure with a large pile 

of rocks in the middle, providing plenty of places to hide. A large oak, some shrubs and 

big branches on the grass covered ground; they also had access to an indoor area where 

they could drink, although this area was very seldom used during this study. They were 
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given approximately 400 grams of food per day divided in three meals, a diet consisting 

of beef pieces both with and without bone, whole dead chicken hatchlings and mice, 

fish and commercial cat food. 

 

3.1.3 Cheetah (Acinonyx jubatus) 

The cheetahs were two unrelated males, both born in 2006, that had lived at Parken Zoo 

since 2008. The enclosure was somewhat hilly with an area with deciduous trees, some 

shrubs, a large log and a pavilion providing shelter. The ground coverage was grass and 

sandy gravel. One long side where the visitors could stand was made of alternating glass 

sections and steel wire net, with an additional steel bar fence. Remaining sides was steel 

wire net. There was also a building where the cheetahs had an indoor area where they 

were kept during night. Additionally there were also a female cheetah kept in an 

adjacent enclosure, but the two enclosures only had auditory- and olfactory-, but no 

visual contact. 

The practice of keeping two unrelated males in captivity is possible since it has been 

found that unrelated males form coalitions in nature (Caro & Collins 1986). This may 

be to increase their mating opportunities and survival (Caro & Collins 1986; Broomhall 

2003), since it might be beneficial to form a male coalition in a stationary territory due 

to single males being more prone to be pushed out of a territory by other wandering 

males, coalitions or predators than coalitions (Houser et al. 2009), and thereby lose their 

reproduction chance. Also, Broomhall (2003) showed that home rages of male 

coalitions overlap with adult females, although never the core of the home range. 

They were given approximately two kilograms meat (beef, horse and rabbit) each day. 

 

3.1.4 The enrichment sessions 

Each enrichment session began with a zoo-teacher arriving at the enclosure with a 

speaker on wheels, making a distinct sound when moved. It is possible that the animals 

could use this sound or the sight of the zoo-teacher with the speaker, as a cue that 

enrichment was coming.  The zoo-teacher then announced that the enrichment event 

was about to commence and within a few minutes an animal caretaker arrived with the 

food that was to be provided to the animals. Below follows a description of the 

enrichment given to the different species. 

Drill: consisted of varied sized food pieces of mostly vegetables but also commercial 

food pellets and some fruits scattered in the outdoor area of the enclosure, either thrown 

in at different places over the glass walls surrounding the area or hidden in straw within 

the area to encourage search and foraging behaviours. 

Pallas’s cat: consisted of chicken hatchlings, mice or meat pieces attached to the line of 

a fishing pole. The cats were then made to chase the bait around the enclosure. Also, 

chicken hatchlings, mice and meat pieces were thrown into the enclosure at various 

places to encourage the cats to use their noses in order to find their food. 

Cheetah: pieces of meat fed by hand through the fence to make the cheetahs come up 

close to the audience. A speed track, where a bait was attached and then raced around 

the enclosure, was also available. Use of the speed track was attempted at two occasions 

during the observations but the cheetahs did not show any interest in running after the 

bait so they were given the treatment mentioned above instead at these times. 

 

The food given to the animals during the enrichment sessions were taken out of their 

daily rations. In other words, each species got their whole respective daily food ration 
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regardless of if their enrichment was given or withheld. The routine with variation in the 

enrichment sessions started the week before the observations in this study begun. 

 

3.2 Data collection and recordings 

To obtain data, all animals were observed with instantaneous scan-sampling with 1-min 

interval (as seen in Bashaw et al. 2003) and behaviours were recorded (see Appendix I 

for detailed ethogram). For stereotypies and aggressiveness the number of occurrences 

was noted with absolute numbers every minute. The observations were conducted 

during the summer, six weeks from June to August (week 27-32), since this was the 

time when the use of the variation in the enrichment schedules were utilized. 

Data were collected by observing the species each day on a set schedule for three weeks 

each (for detailed information on sessions as well as information about the enrichment 

schedule, see Appendix II). The first week both feline species were observed, on the 

second week the monkey species, the third week felines again and so forth. The 

observation sessions were numbered as 1, the first session of each day, 2, the second 

session and so forth, the higher the number is the later in the day the session was. 

Sessions 2.1 and 2.2 are the sessions prior to and post expected enrichment time, 

respectively, for the both feline species; sessions 3.1 and 3.2 are the sessions prior to 

and post expected enrichment time for the drills. The sessions will be referred to 

according to this system throughout the report, also the sessions prior to and post 

expected enrichment time will be referred to as pre and post session respectively. The 

pre and post enrichment sessions excluded the enrichment event itself, the pre session 

ended when the enrichment event started and the post session started when the 

enrichment event ended. Note that all species were always observed at their respective 

pre and post sessions regardless of whether their enrichment was given or not. 

 

3.3 Statistical analysis 

All statistical analyses were performed in SPSS Statics for Windows version 17.0.1, 

developed by SPSS Inc. The level of significance, α, was set to 0.05. 

The statistical unit used in the analyses was the proportion of each of the behaviours 

displayed per observation session; meaning the sum of the behaviour during a particular 

session divided by the number of minutes that the session lasted. The individuals were 

always pooled except for in the analyses of the stereotypies in drills, where each 

individual was treated separately since they displayed completely different kinds of 

stereotypies; and, of course, when checking for individual differences. 

 

To answer the first question, of whether the animals were expecting the enrichment 

despite the variation in the schedule the mean proportion of active behaviours, 

aggressive behaviours and stereotypic behaviours was tested for differences between the 

different sessions. Specifically, pre sessions on the days with enrichment was compared 

to the same session on the days without enrichment (early and late enrichment for the 

Pallas’s cats, respectively). 

The second question, are there any negative behaviours in relation to the enrichment, 

was answered by comparing occurrences of negative behaviours during the pre and post 

sessions to the remaining sessions on the days when enrichment was given at the 

expected time. 
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Question number three, what are the immediate reactions of the animals to enrichment 

being withheld, was answered by comparing post sessions on days with altered schedule 

to post sessions on days when enrichment was provided at the expected time. 

To answer the fourth and final question, is there a difference in activity, stereotypic 

behaviour and aggressive behaviour between the two days without enrichment; negative 

behaviours on day one of altered schedule was compared to day two of altered schedule. 

This was only done for the drills and the Pallas’s cats, since they were the species for 

which enrichment schedule was altered for two consecutive days. 

 

Furthermore the data was examined for changes in activity and stereotypies between the 

weeks. Also individual differences within each species were examined for activity, 

stereotypies and aggressive behaviours.  

 

Large parts of the data collected were not normally distributed, preventing parametric 

analyses to be performed in most cases. Arcsine transformation (x’ = arcsin(sqrt(x))) of 

the data were attempted as is recommended by Zar (1996) for data consisting of 

proportions, but in almost all cases this was not enough to achieve a normal distribution. 

For this reason the non-parametric Mann-Whitney U-test was used for all tests on data 

that was not initially normally distributed (no transformations were performed). In the 

case where the data was found to be normally distributed (activity per session and week 

in cheetahs) the parametric t-test was used instead. The Shapiro-Wilk test was used to 

determine if data was normally distributed. 

 

4. Results 

 

4.1 Drill 

Q I: In the drills no significant difference could be found in the combined activity of the 

male and female during the pre-session between the days with enrichment and the days 

without enrichment. See Figure 1A for an overview of the activity level over the 

different sessions. 

Q II: The female performed significantly less stereotypic behaviour during the sessions 

directly associated with the enrichment (mean = 0.24 stereotypic displays / minute and 

session, N = 18) event compared to the other sessions on days with enrichment (mean = 

0.41 stereotypic displays / minute and session, N = 14; Mann-Whitney U = 73.5, p < 

0.05; Figure 1C). There was no equivalent significant difference in the male (Figure 1D). 

Q III: There were no immediate effects of enrichment in the form of significant 

differences in activity or stereotypic behaviours on post-sessions on days of enrichment 

compared to days without enrichment (Figure 1A). 

Q IV: There were no significant differences in total activity between day one and day 

two of withheld enrichment. However, a significant difference in the proportion of 

active behaviours per minute and session was found during the pre-session between the 

two days without enrichment (t = 2.88, p < 0.05; day one mean = 0.90, N = 6; day two 

mean = 0.50, N = 6; Figure 1B). 
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Figure 1. Drills. Activity seen over different sessions and enrichment treatments, 

individuals pooled (A). Activity on the two consecutive days when enrichment was 

withheld (B). The number of stereotypic displays per minute for each session divided in 

female (C) and male (D). 

 

Both the stereotypic displays per minute of the male and female respectively and the 

proportion of active behaviours per minute increased over the study period (Figure 2A, 

B). The increase in stereotypic behaviours was significant between the first (28) and the 

last (32) week of observation in both the female (Mann-Whitney U = 100.0, p < 0.05; 

mean = 0.23, N = 18 and mean = 0.45, N =18, for respective week) as well as the male 

(Mann-Whitney U = 65.5, p < 0.01; mean = 0.03, N =18 and mean = 0.11, N =18 for 

respective week). The increase in total proportion of active behaviours between the first 

(28, mean = 0.68, N = 36,) and the last (32, mean = 0.89, N = 36) week was also 

significant (Mann-Whitney U = 304.0, p < 0.001). Additionally the difference between 

week 30 (mean = 0.75, N = 34) and week 32 was also significant (Mann-Whitney U = 

444.0, p < 0.05). 

 

The results were tested for significant differences between the male and the female in 

overall activity, activity during different sessions and changes in activity levels 

depending on withheld or provided enrichment; although no such differences were 

found. There was a significant difference in the number of stereotypic displays per 

session between the male (mean = 0.07, N = 53) and the female (mean = 0.32, N = 53; 
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Mann-Whitney U = 778.5, p < 0.001), although one should remember that these are 

completely different behaviours and may not be comparable in this way. 

 

There were no agonistic behaviours observed in the drills. 

 

 
Figure 2.Drills. Mean number of stereotypic displays over each observation week for 

female, yellow bars; male, grey bars (A). Active behaviours over the observation weeks, 

individuals pooled (B). 

 

4.2 Pallas’s Cat 

Q I: No difference was found in either activity level or amount of aggressive behaviours 

between the pre-sessions of days with early enrichment and days with delayed 

enrichment. The proportion of active behaviours per session for the Pallas’s cats is 

shown in Figure 3A; the Pallas’s cats spent a large part of the time hidden or inactive, 

hence the relatively low activity. 

Q II: On days with early enrichment there was a statistically significant difference in 

number of aggressive displays per session between the sessions in direct association 

with the enrichment event (mean 0.36, N = 36) and the other sessions (no occurrences 

of aggressive behaviour; Mann-Whitney U = 261, p < 0.05; Figure 3B). 

Q III: No significant differences in either aggressive behaviours or activity were found 

between the post-sessions of days with early compared to delayed enrichment (Figure 

3A, B). 

Q IV: In the comparison of day one and day two of altered enrichment schedule, 

aggressive behaviours were only seen on the second day, although the difference was 

not statistically significant. No statistically significant difference could be seen in 

activity between the two days. 

 

Seen over the whole observation period no individual differences were found in either 

the amount of activity or aggression. No differences in activity or stereotypic behaviour 

were found between the different observation weeks. 

 

The Pallas’s cats showed no stereotypic behaviours. 
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Figure 3. Pallas’s cats. Activity seen over different sessions and enrichment treatments, 

individuals pooled (A). Aggressive behaviours over different sessions and enrichment 

treatments, individuals pooled (B). 

 

4.3 Cheetah 

Q I: There were no significant differences seen in the proportion of active behaviours 

displayed on the pre-session of days with enrichment compared to days without 

enrichment (Figure 4A). Pacing was the only stereotypic behaviour seen in the cheetahs 

and it was only seen on enrichment days. However, the difference in pacing between 

days with enrichment and without enrichment was not enough for statistical significance 

(Figure 4B). 

Q II: No significant difference was found in pacing between enrichment sessions and 

non-enrichment sessions on the days with enrichment (Figure 4B). 

Q III: There were no significant differences in activity during post-sessions between 

days with enrichment and days without enrichment. Neither was there any significant 

difference in pacing for the same periods. 

 

 
Figure 4. Cheetahs. Activity seen over different sessions and enrichment treatments, 

individuals pooled (A). Stereotypic behaviour (pacing) seen over different sessions and 

enrichment treatments, individuals pooled (B). 
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The overall proportion of active behaviours per session of the cheetahs declined over 

the observation period (Figure 5).The difference between week 27 (mean = 0.55, N = 30) 

and week 31 (mean = 0.35, N = 28) was significant (t-test, t = 3.062; p < 0.01). 

 

 
Figure 5.Cheetahs. The amount of active behaviours divided over the observation weeks, 

individuals pooled. 

 

There were no statistically significant differences between the two individuals in overall 

activity, activity during different sessions, or overall amount of pacing. 

 

5. Discussion 

There was nothing in the results that gave statistical support to the possibility that any of 

the species anticipated when enrichment was due. Seen from a welfare perspective this 

is good because anticipatory behaviours while waiting for food or enrichment are often 

of a negative nature, like inactivity and abnormal behaviours (Bloomsmith & Lambeth 

1995; Waitt & Buchanan-Smith 2001) or stereotypies (Carlstead 1998). However, the 

Pallas’s cats show some aggressive behaviour during the pre-session on days with 

delayed enrichment, i.e. during a period when enrichment might be expected but does 

not arrive. It is not enough to be statistically significant compared to any other time, but 

considering that the Pallas’s cats does not show any aggressive behaviour whatsoever 

during the sessions when enrichment would not be expected, it is still worth considering. 

If this aggression comes from anticipation of feeding it could be of interest to examine 

the possibility of using a reliable signal, such as a bell a certain time before enrichment 

is provided, to indicate when enrichment is about to come. Such a reliable signal would 

give the cats a way of knowing that enrichment is due to arrive and give them time to 

prepare themselves accordingly and thus maximise the attractiveness of the treatment 

(Badia et al. 1979). It is very important that such a signal is given in a reliable manner, 

as unreliable feeding-signals can lead to increases in stress-related behaviours and 

aggressiveness (Carlstead 1986; Basset & Buchanan-Smith 2007). Aggressive 

behaviours were only seen during the sessions that were associated with enrichment 

(see Fig. 3B), so it is possible that the reason for aggressiveness in the Pallas’s cats is 

simply due to the two individuals being forced to be close to each other. Since Pallas’s 

cats are of a very solitary nature and females and males rarely meet except during their 

breeding period, they may want to minimise the time spent in proximity to each other 

and a reliable signal would help them do that. 
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A potential problem with the feeding schedule at Parken Zoo seems to be that both the 

drills and Pallas’s cats show altered behaviour on the second of two consecutive days of 

enrichment being delayed or not given compared to the first day. 

In the drills the activity level was significantly lower during the time prior to when 

enrichment was normally given on the second day compared to the first day. Captive 

animals often show less active behaviours than their wild counterparts and since obesity 

is sometimes an issue in captive animals, encouraging activity is usually a goal 

(Kirkwood 1991; Altman et al. 2005). To avoid this increased inactivity in the drills at 

Parken Zoo, the practice of not providing enrichment two days in a row should perhaps 

be reconsidered. When comparing the first and second day with delayed enrichment in 

the Pallas’s cats, aggressive behaviours were only seen during the second day. The 

aggressiveness seen in the Pallas’s cats, although very limited and therefore maybe not 

a problem in itself, is difficult to interpret. Since there were too few observations of this 

to allow statistical significance, the observation could very well be a complete 

coincidence. A more thorough investigation of this could perhaps yield interesting 

results. 

 

The animals’ feeding and enrichment schedules were arranged so that for the Pallas’s 

cats and drills enrichment was provided for five consecutive days. It has already been 

concluded that the animals does not anticipate the enrichment when it comes, so the fact 

that it does not appear some days should not be perceived by the animal as a loss in 

predictability, something that has been shown to lead to stress in some animals (Mineka 

& Kihlstrom 1978). Still, the immediate, presumably positive effect that the enrichment 

has would not be seen on these days, which in turn could lead to increased negative 

behaviours during these days. No sign of this was seen in the data, however, meaning 

that either the enrichment does not have much short-term effect or, more probably, that 

the enrichment has an effect that lasts for more than a few days. 

 

For two of the species observed, Pallas’s cat and cheetah, there were negative 

behaviours in direct association with the enrichment. In the Pallas’s cats aggressive 

behaviours were only seen during the pre and post sessions which are directly 

connected with the event of enrichment. This finding can probably be best explained by 

the amount of time spent inactive by the cats, though. They were very rarely seen and 

engaged in active behaviours except during the sessions associated with enrichment 

(Figure 2), therefore there were simply very few opportunities for the two individuals to 

interact. For the cheetah negative behaviour associated with enrichment was seen at 

some times in the form of stereotyped pacing directly after enrichment had been given. 

The number of occurrences for this was low (only observed three out of twelve sessions, 

in the same individual at all occasions), but as Mason & Latham (2004) states, even if 

an animal displays a low amount of stereotypies, this should always be taken very 

seriously, since it might be a symptom of low welfare. Although there were not 

significantly more pacing after enrichment than during the morning session (Figure 4B), 

the pacing after enrichment is somewhat surprising and of particular interest since large 

felids are typically know for pacing right before feeding (Carlstead 1998). The exact 

reason for such behaviour can be difficult to find. The feeding in this case involved 

having the cheetahs come all the way up to the fence where a large crowd of onlookers 

was standing, something that might indeed have been perceived by the cheetahs as a 

stressor, rather than enrichment. In a review by Hosey (2000) it is put forward that zoo 
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visitors might very well have a negative and stressful effect for the animals. 

Furthermore Carlstead (1998) states that pacing may arise from a motivation to escape 

from a threatening situation. Another possible explanation could be that although the 

nutritional needs were met the motivation to perform prey catching behaviour remained 

(Shepherdson 1993, seen in Shepherdson et al. 1998) and this motivation then was 

expressed in the form of pacing. 

 

The only species that showed any differences between the individuals were the drills, 

where the female performed stereotypic behavior significantly more often than the male. 

The female drill’s stereotypies might not be directly linked to the alteration of the 

schedules or even her present situation, however. Abelló et al. (2007) described the 

early life of this particular individual in a report about the reintroduction of young 

captive monkeys that had been removed from their family group at some early stage in 

life. The young monkeys had all needed to be hand reared for some reason; in our 

female drills’ case the mother had been physically abusive and been observed hitting 

her offspring on the head. She was reintroduced at 4.5 months of age but taken out of 

the group at night, and not permanently reintroduced into the social group until she was 

8 months old. It may very well be that the stereotypies she currently displays are a result 

of these early experiences. However, the large amount of stereotypic displays observed 

here may be overestimated, since according to Abelló et al. (2007) she started 

displaying stereotypic behaviours and signs of anxiety during oestrus already at a young 

age. This study coincided with her being in oestrous and therefore this possibility 

cannot be excluded. 

The enrichment that the drills were given had an alleviating effect on the females 

stereotypies. The amount of stereotypies shown by the female directly after enrichment 

was received was significantly lower than on the corresponding sessions on days where 

enrichment was withheld. This can probably be due to her being able to express her 

natural foraging behaviour during this time. If a decrease in her stereotypic behaviour is 

to be attained, more of such foraging opportunities may be recommendable. 

 

The activity in the drills increased over the period of study, something that usually 

would be desirable in captive animals. Here, however, it was accompanied by an 

increase in stereotypic behaviours, which may be an indication that the additional 

activity was due to stress. Especially the last week of study (32) was high in both 

activity and stereotypic behaviour. A likely explanation for this is that during this week 

the drills were prevented from entering the inner room, where they both normally spent 

a considerable amount of time. The reason for the drills being kept out of this room was 

that a new species, two Diana monkeys (Cercopithecus diana), was introduced into the 

drills’ enclosure. Furthermore the drills reacted to the unfamiliar sounds, and possibly 

also scents, associated with this new species. 

There was also a decrease in the overall activity of the cheetahs over the study period. 

As to why there was such a decrease is hard to give an answer to. Possible explanations 

may be that (1) it was due to seasonal or weather-related reasons, such as an increase in 

temperature; (2) it was because the zoo had opened for the season the week before the 

study started and the sudden increase in people initially made them more vigilant but as 

they grew used to the visitors the proportion of active behaviours decreased; (3) the 

female cheetah kept in an adjacent enclosure may have had an effect of the two males, 

for instance if she was in heat during a period of the study. 
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5.1 Conclusions and future directions 

Overall, the variations in the schedules seemed to be positive since none of the animals 

showed any significant signs of increased stress or agitation due to expectation of the 

enrichment. However both the Pallas’s cats and the cheetahs showed non-significant 

patterns of negative behaviours in relation to the enrichment, findings that warrant 

further investigation. The practice of having two consecutive days of withheld or 

delayed enrichment might not be the optimal way of introducing variation in the 

enrichment schedules for Pallas’s cat and drill. 
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Appendix I. Ethogram. 
 

Active behaviours: 

Alert lying ................ Animal disengages from all other activities with eyes open and 

aware of surroundings while laying down. 

Alert sitting .............. Animal disengages from all other activities with eyes open and 

aware of surroundings while sitting. 

Alert standing .......... Animal disengages from all other activities with eyes open and 

aware of surroundings while standing up. 

Foraging ................... Actively searching for, eating, drinking, chewing or licking edible 

substances. 

Grooming ................. Animal licks, chews or scratches its own body. 

Hunting .................... Animal actively hunts a living prey that is inside or outside the 

enclosure. 

Locomotion .............. Walking, running, climbing, jumping or pacing. 

Playing alone ........... Engaging in playful activities alone. 

Rolling ..................... Animal on one side and completely rotates to the other side while 

lying down. 

Social interaction ..... Engaging in any affiliative or aggressive behaviour with 

conspecific, including allo-grooming. 

 

Inactive behaviours: 

Lying down .............. Lying down with eyes closed or open and not vigilant. 

Sitting ...................... Sitting down and not vigilant. 

Standing ................... Standing up and not vigilant. 

 

Other ........................ Any active or inactive behaviour that do not fit the above 

behaviours. 

Out of sight .............. Animal(s) not in line of sight of the observer. 

 

Events: 

Scent marking .......... Animal releases spray from posterior toward an object. 

Vocalize ................... Animal makes noise with the mouth. 

Near wall.................. Animal less than two meters for enclosure wall (only Pallas’s cat). 

 

Stereotypies: 

Female drill .............. Animal bites on its own arm. Sometimes accompanied with violent 

flexing of upper body, apathy or some frantic bout of activity. 

Male drill ................. Animal flashes teeth towards its own reflection in window. 

 

Pacing ...................... Stereotypic pacing was defined as locomotion along a definite path 

for more than 3 min, such as along the wall of the enclosure or 

around a fixture in the enclosure (only cheetahs). 
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Appendix II - Observation sessions 
 

Table 1. Drill. Enrichment at 15.00 at Monday, Tuesday, Friday (as well as Saturday 

and Sunday, not included in study), while on Wednesday and Thursday enrichment was 

withheld. Also if one week started with the morning observation session on the Monday, 

the following Monday when observations were made started with the second session. 

The red line indicates expected enrichment time and grey fields represent observation 

sessions. The sessions pre and post expected enrichment observations was always 

conducted regardless of enrichment being provided or not. Drills were observed week 

28, 30 and 32. 

9.45-10.45 1  1  1 

      

11.00-12.00  2  2  

      

      

      

      

14.30-1500 3.1 Pre 3.1 Pre 3.1 Pre 3.1 Pre 3.1 Pre 

15.00-15.30 3.2 Post 3.2 Post 3.2 Post 3.2 Post 3.2 Post 

      

16.00-17.00 4  4  4 

 Monday Tuesday Wednesday Thursday Friday 
 
 

Table 2. Pallas’s cat. Enrichment at 11.15 at Monday, Tuesday, Friday (as well as 

Saturday and Sunday, not included in study), while Wednesday and Thursday differ with 

enrichment delayed to 15.00. Also if one week started with a morning observation 

session on the Monday, it ended with an afternoon observation session at the Monday of 

the next week of observations. The red line indicates expected enrichment time and grey 

fields represent observation sessions. The sessions pre and post expected enrichment 

observations was always conducted regardless of enrichment being provided or not. 

Pallas’s cat were observed 27, 29 and 31. 

9.15-10.15 1  1  1 

      

10.30-11.15 2.1 Pre 2.1 Pre 2.1 Pre 2.1 Pre 2.1 Pre 

11.15-12.00 2.2 Post 2.2 Post 2.2 Post 2.2 Post 2.2 Post 

      

      

14.50-15.05   3 3  

      

16.00-17.00  4  4  

 Monday Tuesday Wednesday Thursday Friday 
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Table 3. Cheetah. Enrichment at 14.30 at Monday, Tuesday, Thursday, Friday (and 

Sunday), while Wednesday (and Saturday, weekends not included in study) differed 

since enrichment was withheld. Also if one week ended with a morning observation 

session on the Monday, it started with an afternoon observation session at the Monday 

of the next week of observations. The red line indicates expected enrichment time and 

grey fields represent observation sessions. The sessions pre and post expected 

enrichment observations was always conducted regardless of enrichment being 

provided or not. Cheetah were observed 27, 29 and 31. 

9.15-10.15  1  1  

      

      

      

      

13.45-14.30 2.1 Pre 2.1 Pre 2.1 Pre 2.1 Pre 2.1 Pre 

14.30-15.15 2.2 Post 2.2 Post 2.2 Post 2.2 Post 2.2 Post 

      

16.00-17.00 3  3  3 

 Monday Tuesday Wednesday Thursday Friday 
 


