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___________________________________________________________________________________________________________ 
 

Abstract: The effects of different environmental enrichments on the behaviors of four captive jaguars, 

Panthera onca (Carnivora, Felidae), were individually evaluated. The frequency of jaguar behaviors were 

recorded in three phases: before, during and after environmental enrichments application. These included 

hose ball, scent trail, meat tubes, cardboard boxes with meat or elephant feces, stuffed pumpkins, meat ice 

cream, meat with animal hair, bags with meat, and sounds. The enrichments reduced inactivity and the 

time duration when jaguars were out of sight, and increased general activity and maintenance behaviors of 

all tested jaguars. However, the behavioral responses expressed considering other behaviors and after the 

removal of environmental enrichments varied among individuals. When there were no more enrichments 

in their enclosures, two jaguars seemed to be in a worse condition than before the introduction of them, 

while the oldest jaguar maintained all the positive effects. The other jaguar expressed intermediate 

responses between these two patterns after the removal of the enrichments. Although the tested 

enrichments improved the welfare of the jaguars, we conclude that individual variability of response to the 

enrichments highlights the need to consider individual variation in future studies, since some individuals 

may take better advantages from the enrichments than others.  
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INTRODUCTION 

 

Captive conditions in zoological institutions 

restrict the interactions animals may have with 

their natural environment. In this context, 

environmental enrichment, which is any 

technique developed to improve the conditions of 

an animal in human care by making modifications 

to its environment (Newberry 1995), is an 

approach widely applied for animals in zoological 
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institutions (Mellen & MacPhee 2001). Enrichment 

aims to increase the ability of the animal to 

overcome challenges, expand its behavioral 

repertoire and the positive use of the environment, 

and reduce or eliminate aberrant behaviors, such 

as stereotypies (Young 2003). These behaviors are 

composed of regularly repeated movements with 

no apparent purpose or goal (Dantzer & Mormède 

1983), which may be induced by frustration, 

repeated attempts to cope with the environment, 

or also brain dysfunction (Mason 2006). Thus, 

preventing or, at least, reducing the appearance of 

abnormal behaviors, such as stereotypies, by 

successful environmental enrichment 

implementation is relevant for welfare purposes. 

In this context, many studies have evaluated 

environmental enrichment effects considering the 

behavioral changes expressed by animals facing 

the enrichments (see Swaisgood & Shepherdson 

2005).  

Taking into account that conditions of the 

environment and maintenance routine may vary 

considerably among different captivities, we may 

expect that individuals vary their response facing 

environmental enrichments. Considering wild cats, 

which are common animals in zoos expressing 

some kind of stereotype or much inactivity, 

deserving more attention to environmental 

enrichment programs, many studies have reported 

a significant individual variation of response when 

these animals are exposed to environmental 

enrichments (Bond & Lindburg 1990, Lyons et al. 

1997, McPhee 2002, Van Metter et al. 2008, Vidal et 

al. 2016). This individual response is so significant 

that other studies have even focused on the effects 

of enrichments on the behaviors of just one 

animal (e.g., Markowitz 1995, Walters 2003). It is 

reasonable to expect that such individual 

variability may be a consequence of natural 

differences of internal state among individuals, 

such as differences of health state, age or also 

particular preferences. However, such individual 

variability of response when facing enrichments 

may also be influenced by differences of 

environmental conditions among different 

captivities. In fact, different sizes and structures of 

captive environments affect the behavior of 

individuals of several wild cat species (Lyons et al. 

1997). Moreover, differences of wild cats being 

individually housed or grouped in captivities may 

also affect individual responses to enrichments 

(e.g., Bond & Lindburg 1990). Thus, the relevance 

to evaluate environmental enrichment effects on 

the behaviors of zoo felines in an individual level is 

evident. 

Furthermore, no single type of environmental 

enrichment is indefinitely effective for wild cats 

(Mellen 1997). These animals frequently get used 

quickly with environmental enrichments such as 

toys, smells and changes in the structure of captive 

environments (Mellen 1997). Therefore, it is 

important to keep a constant search for different 

enrichments that improve the welfare conditions 

of captive wild cats. In addition, different 

enrichments may affect different behaviors of 

these animals (e.g., Powell 1995), complementing 

the effect of each other depending on the 

behaviors expressed in response for different 

enrichments. In this line, providing different 

enrichments for the same animals may also allow 

wild cats to perform a wider range of behaviors 

and being more active, besides reducing the 

probability of animals getting used to the 

enrichments (Powell 1995). 

Considering wild cats frequently housed in 

zoos, the jaguar Panthera onca (Carnivora, Felidae) 

is a species that is intensely threatened by habitat 

degradation and fragmentation, illegal hunting 

and conflicts with cattlemen. Such conditions 

have led to a high risk of extinction in the wild in 

the medium run for this species (Ministério do 

Meio Ambiente 2003), which is considered Near 

Threatened by the International Union for 

Conservation of Nature (IUCN 2007). For this 

reason, preservation of healthy individuals in zoos 

is fundamental to ex situ conservation and the 

survival of jaguar populations in the wild. However, 

the reduced reproductive success in zoological 

institutions has been a barrier that must be 

overcome. Morato et al. (1999) demonstrated that 

male jaguars in zoos expressed a high level of 

morphologically abnormal sperm. In this way, 

considering that poor animal-welfare conditions 

may also threaten reproduction in zoos, there is a 

need to seek approaches that improve the 

conditions of these animals, such as by providing 

and monitoring the effects of different 

environmental enrichments. Despite of this, as far 

as we know, just few peer-reviewed papers 

considered the effects of environmental 
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enrichments on the behaviors of jaguars (Charlton 

1998, Skibiel et al. 2007, Castillo-Guevara et al. 

2012, Vidal et al. 2016). In this context, the effects 

of several environmental enrichments on the 

behavior of four captive jaguars were individually 

evaluated here. We hypothesized that the 

environmental enrichments would increase the 

active behaviors and decrease the inactivity of the 

jaguars, although each jaguar can also express 

significant individual responses.  

 

 
 

MATERIAL AND METHODS 

 

Specimens and enclosures 

We studied two males (‘Alexandre’ and ‘Cabeção’) 

and two females (a melanic variant of P. onca 

‘Negona’ and ‘Gabi’) jaguars (Table 1) in 2008 at 

Rio de Janeiro Zoo Foundation (RIOZOO), located 

in a wooded area of 138,000 m2 at Quinta da Boa 

Vista Park, Rio de Janeiro state, Brazil. This work 

was authorized by the Ethics Committee at 

RIOZOO, and all procedures attempted to avoid 

animal suffering. 

Three of the jaguars had access to two 

enclosures. The outdoor area had 85 m2 with 

cement walls, a grid and a dirt floor, a cement stair, 

wooden platforms, a waterfall and overlapping 

tree trunks. Overnight or for routine-management 

purposes there was also an indoor area of 5 x 3 m, 

where the animals could be separated. One of the 

jaguars (Cabeção) was maintained in an extra 

sector of 52 x 58 m that contained an iron platform 

with cement and grid walls, a dirt floor, a small 

cement ramp, a wooden trunk and a small water 

fountain, with a background chamber of 4 m2 for 

management. 

 

Daily management 

Every morning, the zookeepers cleaned the 

outdoor enclosures before the jaguars were 

released from the indoor chambers. Only Cabeção 

was maintained in the extra sector during the 

entire study. The jaguars were released into the 

enclosure or the extra sector around 08:00 h and 

returned to their individual indoor chambers at 

17:00 h. During the hours when the public visited 

the zoo, there were always only two jaguars in the 

outdoor enclosures. Gabi or Alexandre was 

released with Negona to the outdoor enclosures 

on alternate days. All jaguars were fed on alternate 

days and food, 2 kg of meat (chicken or bovine 

heart/muscle) was provided only inside the 

chambers, invariably during the three test phases 

(before, during and after enrichments). In the 

period leading up to the study, no enrichment was 

provided for these study jaguars. 

 
 
Table 1. Demographic data from the year of 2008 for the four studied jaguars (Panthera onca; Carnivora, Felidae) at 
Rio de Janeiro Zoo Foundation (RIOZOO), Brazil. 
 

Name 
Age 

(years) 
Born 

Rearing  
condition 

Time at  
RIOZOO (years) 

Parents 

Cabeção 18 Zoo of Brasília city Old and debilitated 9 - 

Alexandre 11 Captured in the field - 8 - 

Negona 13 Captured in the field 
Frequently limp with the 

right front leg 
9 - 

Gabi 6 RIOZOO - 6 
Negona and 

Alexandre 

 

 

Behavioral observations 

First, ad libitum observations were carried out in 

diurnal periods over 20 hours to familiarize the 

researchers with the jaguars and to organize an 

ethogram (Table 2). The jaguars were then 

observed in three phases: before (first phase), 

during (second phase) and after (third phase) the 

application of environmental enrichments (Table 
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3). Observations were carried out each 30 s (focal 

scan sampling; 120 observations hour–1) for 

two hours per day, which were distributed 

between 08:00 h and 17:00 h (one hour in the 

morning and one hour in the afternoon). The 

number of observation hours varied among the 

jaguars and phases, but each individual was 

observed for, at least, 20 h in each phase (Table 3). 

Moreover, as data were compared by a proportion 

test (see Statistical analyses), they were 

proportionally corrected in the analyses. In the 

second phase (during enrichment), the jaguars 

were always observed during two consecutive 

hours following the introduction of each 

environmental enrichment, which was removed 

24 hours later. This procedure was repeated for all 

tested enrichments. 

To carry out the observations, researchers 

remained in an area above the enclosure, outside 

the animal’s view. Binoculars were used to identify 

the behaviors. In the extra sector, there was no 

area outside the view of the jaguars. Thus, to 

minimize the influence of the human presence, 

researchers stood in front of the extra sector for

 

 
Table 2. Ethogram of the observed behaviors of the four jaguars (Panthera onca; Carnivora, Felidae) at Rio de Janeiro 
Zoo Foundation (RIOZOO), Brazil. Feeding behaviors were not registered, as the animals were always fed in the 
background chambers, where observations could not be carried out, and because many of the enrichments involved 
food items (which could influence the feeding responses for the regular diet). 
 

Behavioral classes Description of behaviors 

Inactivity 
Animal not moving around and did not express a directed gaze to the environment; 
could be sleeping or lying 

Active Standing 
Jaguar not moving around, but expressed a directed gaze to the environment; could 
be sitting or standing 

Maintenance 
Urinating, defecating, licking, scratching, sharpening the claws or ingesting 
vegetation of the enclosure, but these behaviors were never related to stereotyped 
actions 

Drinking Drinking water in the small fountains or in the waterfall 

Vocalizing Animal emitted any kind of sound through its mouth 

Affiliative/sexual Jaguar playing or involved in an attempted copulation with a conspecific 

Agonism Animal expressed any agonistic displays to another jaguar 

Movement Moving around the enclosure 

Human interaction Jaguar interacted or expressed directed gaze to visitors or zookeepers 

Environmental interaction 
Animal interacted with the enrichment provided by feeding, exploring, 
manipulating or rubbing against the enrichment items 

Out of site 
Jaguar was in any specific point of the enclosure that partially or completely 
prevented appropriate visualization 
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Table 3. Observation periods of the behaviors of the four jaguars (Panthera onca; Carnivora, Felidae) at Rio de Janeiro 
Zoo Foundation (RIOZOO), Brazil. In each observation phase, each jaguar was observed 1 hour in the morning and 1 
hour in the afternoon per day, except on the second phase when jaguars were observed during two consecutive hours 
following the introduction of enrichments. Observation time varied among jaguars and there were days when it was 
only possible to make one period of observation. 
 

Observation phases 
Year period 

(2008) 

Jaguars 

Negona Alexandre Cabeção Gabi 

Before enrichment (first) Jan-Mar 43 h 20 h 21 h 28 h 

During enrichment (second) Mar-Apr 20 h 21 h 21 h 20 h 

After enrichment (third) Apr-Jun 25 h 26 h 20 h 20 h 

 

 

15 minutes before starting to record the behavioral 

activities. Because two observers recorded the 

behaviors, training sections were carried out, 

during which the behaviors of the same jaguar 

were registered by both observers during the same 

period. Later, the behavioral records across the 

observers were compared. This process was 

repeated until at least 90% of equal records across 

all the observers were achieved (based on Del-

Claro 2002). 

 

Environmental enrichments 

The environmental enrichments were always 

delivered in the morning or in the afternoon, at 

different time varying between 09:00 h and 16:00 h. 

We prepared the items with the materials available 

at the zoo or with recycled items, which were 

delivered in the enclosures with the help of the 

zookeepers. Most enrichments included food 

items (feeding enrichments), but we also tested 

other kinds of enrichment aiming to maximize 

sensorial capabilities (sensorial enrichments) or to 

maximize physical and manipulative skills 

(occupational enrichments) of the jaguars. In total, 

we applied nine different enrichments in ten 

sessions, with no more than one session per test 

day and just one enrichment per session, except 

the scent trail that could or could not precede 

other enrichments (Table 4). Meat ice cream was 

applied twice, with and without smell trail. Thus, 

aiming to avoid possible habituation of the jaguars, 

no enrichment, but scent trail, was repeated.  

 

Statistical analyses 

Individual analyses were applied to characterize 

each jaguar, thus identifying possible differences 

of response among them, especially considering 

that they were housed in different enclosures, and 

that one was old and debilitated (Cabeção). The 

Goodman proportion test (Goodman 1964) was 

used to compare the frequencies of each 

behavioral class among the test phases (before, 

during and after the environmental enrichments) 

for each jaguar and to compare the individual 

interaction of the jaguars with the enrichments. As 

Goodman’s proportion test compare frequencies, 

not means or medians, it was not necessary to test 

the normality or homogeneity distribution of the 

data for the analysis. Significant differences were 

considered at p < 0.05. 

 

 

 

 

RESULTS 

 

All jaguars significantly reduced ‘inactivity’ 

behaviors with environmental enrichments 

(second phase) (Figure 1). However, ‘inactivity’ 

was re-established (Gabi), significantly increased 

(Negona and Alexandre) or decreased (Cabeção) in 

the third phase, compared with the first phase 

(Figure 1). All individuals significantly increased 

‘active standing’ and ‘maintenance’ behaviors 

with environmental enrichments (second phase; 

Figure 1). However, Cabeção maintained this 

significant increase in ‘active standing’ in the third 

phase, when there was no environmental 

enrichment, whereas the other jaguars 

significantly reduced these behaviors in this phase, 

such that only Gabi maintained significant higher 

levels of ‘active standing’ than in the first phase
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Table 4. Details and classifications of the environmental enrichment items offered to the four jaguars (Panthera onca; 
Carnivora, Felidae) at Rio de Janeiro Zoo Foundation (RIOZOO), Brazil. 
 

Environmental enrichment Description 

Hose ball (occupational) 
An empty plastic gallon (4-5 litre) container wrapped with 
strips of firefighter’s hose, forming a network that was secured 
with screws 

Scent trail (sensorial) 
Animal blood or cinnamon were used to create scattered trails 
inside the enclosures, which may or may not lead the subject 
animal to another hidden enrichment 

Meat tubes (feeding) 
Cardboard tubes filled with bovine/chicken meat or dead mice 
and closed on both sides with wood shavings; tubes were 
placed in the vegetation or in hollow parts of the tree trunks 

Cardboard boxes with meat, wood  shavings or 
elephant faeces (feeding and sensorial, respectively)                      

Cardboard boxes with wood shavings that  contain pieces of 
bovine meat or elephant faeces  closed by their overlapping 
flaps 

Stuffed pumpkins (feeding)                             

Large pumpkins cut in half, seeds removed and filled with 
bovine meat; the two halves are held together with sheets of 
brown paper; this item was preceded by a scent trail or placed 
on platforms 

Meat ice cream (feeding) 
Pieces of meat wrapped in sheets of brown paper over which 
animal hair was wrapped; for example, hair from Llamas 
(Lama glama); these items were hidden around the enclosure 

Bags with meat on the floor (feeding) 
Pieces of meat were wrapped in bovine-blood soaked feed bags 
and placed on the floor of the enclosure 

Hanging bags with meat (feeding) 

Meat wrapped in feed bags and hung up with ropes; this item 
could be combined with scent trails. This enrichment was not 
offered to Cabeção because he could not jump because of his 
disability 

Sound enrichment (sensorial) 
A CD (one hour duration) with sounds of rain, ocean, 
waterfalls, thunder, birds, dogs and jaguar vocalizations was 
played at the side of the enclosure 

 

(Figure 1). In the third phase, ‘maintenance’ 

behaviors were re-established to the same levels of 

the first phase, for Alexandre and Gabi, but not for 

Negona and Cabeção (Figure 1). Negona 

significantly reduced this behavior to lower levels 

and Cabeção maintained it in a significant higher 

frequency in relation to the first phase (Figure 1). 

Furthermore, considering the interaction with the 

environmental enrichments, Cabeção interacted 

significantly more when compared with the other 

jaguars (Figure 2). 

All jaguars significantly increased ‘movement’ 

behaviors with the environmental enrichments in 

the second phase (Figure 1). In the third phase, 

although Gabi reduced these behaviors, 

‘movement’ was still in a significant higher level 

than in the first phase (before environmental 

enrichments), whereas Cabeção maintained the 

high levels of ‘movement’ behaviors detected in 

the second phase (during environmental 

enrichment; Figure 1). Moreover, Negona and 

Alexandre re-established these behaviors to 

frequencies similar to those in the first phase 

(Figure 1). Considering ‘human interaction’ 

behaviors, both Alexandre and Cabeção 

maintained similar frequencies detected in the 

first phase, which were then significantly reduced 

when the environmental enrichments were 

removed in the third phase (Figure 1). However, 

Negona significantly reduced and Gabi 

significantly increased this behavioral frequency 

during the implementation of the environmental 

enrichments, while Negona maintained this 

response and Gabi re-established this behaviora
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Figure 1. Individual effects of environmental enrichments on the behaviors of jaguars (Panthera onca; Carnivora, 

Felidae) at Rio de Janeiro Zoo Foundation (RIOZOO), Brazil. Proportions of a same behavioral class with different 

lower-case letters are significantly different among the test phases (Goodman proportion test – among multinomials; p 

< 0.05). 
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frequency after the removal of environmental 

enrichments (Figure 1). The jaguars expressed 

significant different behavioral frequencies for 

‘out of sight’, ‘drinking’, ‘vocalizing’, ‘affilia-

tive/sexual’ and ‘agonism’ behaviors (Figure 1). 

Moreover, Alexandre developed a habit of pacing 

in the third test phase (just occurrence – 

qualitative data), a behavior not observed for any 

other jaguar in any other phase. 

 

 

 

DISCUSSION 

 

The individual variability expressed by the jaguars, 

especially after the removal of the environmental 

enrichments, related to how the individuals 

interacted with them, highlight the importance of 

analyzing environmental enrichment effects 

individually. Moreover, the results support the 

hypothesis that the environmental enrichments 

improved the conditions of the four jaguars, 

regardless the individual variation of response, as 

indicated by behavioral changes expressed by all 

tested jaguars, like a reduction in ‘inactivity’ and 

an increase in activity-related behaviors. 

Considering that there are, to our knowledge, only 

a few peer-reviewed publications in this area for 

jaguars in zoos (Charlton 1998, Skibiel et al. 2007, 

Castillo-Guevara et al. 2012, Vidal et al. 2016), and 

that a systematic assessment of the environmental 

enrichment effects is the exception (Mellen & 

MacPhee 2001), the study reported here also adds 

to this literature. 

 

 
 

Figure 2. Interaction of the jaguars (Panthera onca; 
Carnivora, Felidae) with environmental enrichments at 
Rio de Janeiro Zoo Foundation (RIOZOO), Brazil. 
Proportions with different capital letters are 
significantly different (Goodman proportion test – 
among multinomials; p < 0.05). Cabeção (highlighted in 
the figure) interacted significantly more. 

The jaguars expressed some responses that 

were common for the four tested individuals. 

However, they also expressed significant 

individual responses for ‘drinking’, ‘vocalizing’ 

and ‘human interaction’ behaviors, besides 

differences in ‘affiliative/sexual’ or ‘agonism’ 

interactions, excluding Cabeção that could not 

interact with other jaguars, considering the three 

test phases (Figure 1). After the enrichments 

removal, there was also individual variability 

considering active-related behaviors (‘active 

standing’ and ‘movement’) and inactivity. These 

indicated that Gabi and mostly Cabeção probably 

took better advantages of the environmental 

enrichment than Alexandre and Negona (Figure 1). 

This may indicate behavioral plasticity or 

differences related to the different physio-

logical/environmental conditions of the jaguars. 

In fact, Sellinger & Ha (2005) demonstrated 

different responses between two captive jaguars 

exposed to public visitation and also Vidal et al. 

(2016) found individual differences of three 

jaguars exposed to spice environmental 

enrichment. Moreover, these findings agree with 

studies evaluating environmental enrichment 

effects in other wild cat species, which found 

significant individual variability of response (Bond 

& Lindburg 1990, McPhee 2002, Van Metter et al. 

2008). Thus, we highlight the need to evaluate the 

environmental enrichments effects at an 

individual level, as each animal may respond in a 

particular way, being more or less affected by the 

environmental enrichments.  

Moreover, such individual variation of 

response when exposed to enrichments could also 

be related to the differences of age, health state 

and sex. According to Van Metter et al. (2008), 

African lions and Sumatran tigers from different 

ages and sex responded in different ways when 

facing environmental enrichments. This same 

author suggested that future studies should 

evaluate the environmental enrichment effects 

considering such variables as possible sources of 

individual variation of response. Despite sex may 

not account to explain our findings here, since 

both males or females better or worse responded 

to the environmental enrichments provided 

considering the variation of response for 

‘inactivity’ or active-related behaviors after the 

removal of the enrichments (Figure 1), age and 
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associated health state differences may have 

influenced our results. Cabeção interacted more 

with enrichments than the other jaguars in our 

study (Figure 2), thus indicating that the oldest 

and most debilitated jaguar benefited the most 

from the provision of enrichments. This is 

reinforced by the fact that the effects more 

indicative of an improvement in the condition of 

the jaguars (‘inactivity’, ‘active standing’ and 

‘movement’) were only maintained by Cabeção 

when the enrichments were no longer in the 

enclosure (Figure 2). Moreover, as most 

enrichments evaluated here (six out of nine) 

included food items, it is also possible that 

individual food preferences could also have 

influenced our findings. This highlight the need to 

evaluate environmental enrichment effects 

individually. 

Despite such significant individual variability 

of response, the enrichment items reduced 

‘inactivity’ and ‘out of sight’ behaviors, except for 

Cabeção that was in an enclosure out from visitors 

area and without a hiding place, and increased 

‘maintenance’, ‘active standing’ and ‘movement’ 

behaviors in all tested jaguars (Figure 1). Thus, the 

environmental enrichment improved the welfare 

of these four jaguars, because excessive inactivity 

has been considered as stressful for the animals 

(Davey 2007, Maia et al. 2012) or as a negative 

behavior in jaguars (Godinez et al. 2013). 

Moreover, an increase in non-stereotypic active-

related behaviors (‘active standing’ and 

‘movement’) may indicate that the jaguars were in 

a better condition during the enrichment (Bashaw 

et al. 2003). The reduction of ‘out of sight’ 

frequencies by the animals (Figure 1) may reflect 

that the four jaguars interacted with the 

enrichments in the visible area and also may be an 

effect of the increase in ‘movement’ behaviors. 

Thus, environmental enrichments may also have 

improved the public experience with these 

animals, considering that Godinez et al. (2013) 

demonstrated that the public form larger crowd 

sizes when the jaguars are visible and active. The 

general increase in ‘maintenance’ behaviors in the 

second phase may be a consequence of most 

enrichments involved food items, thus the jaguars 

may have licked after interacting with such 

enrichments.  

Providing more than one environmental enri-

chment to African lions allowed them to perform a 

greater behavioral range and better stimulated 

such animals to be more active, reducing the 

probability of their habituation to the provided 

enrichments (Powell 1995). In this line, here we 

used several different environmental enrichments 

to avoid habituation of the jaguars that, in fact, 

resulted in an increase of the active behaviors of 

all tested animals. Moreover, most of the 

enrichments (seven from ten different items) we 

used included food items. According to 

Shepherdson et al. (1993), simple changes 

involving feeding methods were sufficient to cause 

significant behavioral changes of small captive 

wild cats, as we also observed here for the tested 

jaguars. Furthermore, here we found that, 

regardless the individual variation, the simple 

different enrichments we tested improved the 

jaguars’ conditions. Thus, considering that no type 

of enrichment is permanently effective and that 

captive wild cats frequently get used quickly with 

environmental enrichments (Mellen 1997), we 

highlight the possibility of using the environ-

mental enrichments we proposed here as 

alternatives to improve the conditions of the 

environment of, at least, captive jaguars. We 

recommend that future studies evaluate if similar 

environmental enrichments with the ones 

provided here would also improve the welfare 

conditions of other felines, as some studies have 

demonstrated that a same environmental 

enrichment improved the conditions of different 

wild cats (McPhee 2002, Skibiel et al., 2007). 

After the removal of the environmental 

enrichment items, almost all general positive 

effects of the enrichments were abolished, except 

for Cabeção, which maintained a lower frequency 

of ‘inactivity’ and higher frequencies of ‘active 

standing’ and ‘movement’ behaviors in the third 

phase compared with the first one (Figure 1). In 

some cases, the behavioral changes expressed 

after the removal of the enrichments reflected a 

possible worse condition of the animals in this 

phase. ‘Inactivity’ was higher and ‘active standing’ 

was lower when there was no more environmental 

enrichment in the enclosures than in the first 

phase for Negona and Alexandre (Figure 1). 

Moreover, Alexandre started pacing, a common 

stereotype in captive wild felines, after the removal 

of the environmental enrichments, behavior not 



 
 
 

72 | Environmental enrichment in captive jaguars 
 

Oecol. Aust. 22(1): 63–73, 2018 

observed before for any tested jaguar. This fact 

highlights the need to maintain environmental 

enrichment implementation systematically, other-

wise, the benefits may be lost and the welfare 

conditions may even be worsened, at least, for 

some individuals. These findings agree with 

Castillo-Guevara et al. (2012), who found similar 

results for four captive jaguars.  

In summary, the individual variability 

expressed here by the jaguars highlights the need 

to consider individual variation in future studies 

focused on the effects of environmental 

enrichments. Some individuals should better 

interact and take more advantages from the 

enrichments while others could be in a worse 

condition when enrichments are removed than 

they were before the implementation of them. 

Moreover, regardless such individuality of 

behavioral response, the different enrichments 

tested here improved the welfare conditions of the 

studied jaguars.  
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