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Abstract
Environmental food and cognitive enrichment: a study of well-being for large captive cats at the Zoo of Goiânia
In order to promote research and conservation of species, zoos tend to promote the modernization of this system, such as the insertion of larger 
and adequate enclosures, environmental enrichments, and above all the conservation of species. The main objectives of this work were: to 
promote environmental food and cognitive enrichment for big cats, in addition to discussing the validity of this enrichment model. The study 
animals were 12 animals: four tigers (Panthera tigris), three puma (Puma concolor), three jaguars (Panthera onca) and two lions (Panthera 
leo). We used a basic ethogram for the analysis of behaviors, in which there was an analysis of specific behavior: rhythm and inactivity. With the 
focal animal observation method, and using the “surprise box” enrichment method, which consisted of pieces of meat inside cardboard boxes, 
the statistical results obtained indicated that enrichment increased social, rest and physiological behavior, and slowed down and downtime. 
Each species reacted in a specific way to enrichments, with better results being noticed with the Panthera onca group, followed by the Panthera 
leo, Panthera tigris and Puma concolor group, respectively. The theory of the use of environmental enrichment was proven and compared with 
other works similar to this one. 

Ciatation: Marina Cronemberger Rangel*, Nelson Jorge da Silva Jr. (2022). Environmental Food and Cognitive Enrichment: A Study of Well-
Being for Large Captive Felids at the Zoo of Goiânia. J Vet Heal Sci, 3(2), 178-189.
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Introduction  
The concept of zoos in modern times has been questioned and 
rethought worldwide. Taking into account that zoos have existed 
for thousands of years, coming from a history of use by royalty 
and nobles, with the sole purpose of showing collections of exotic 
animals and no concern for the welfare of these animals, with the 
use of a concrete enclosure and iron bars, with no areas for the 
animal to hide or isolate itself from visitation, this type of zoo 
management no longer exists. The existence of collections of wild 
animals in captivity for exclusive public entertainment is no longer 
supported, either ethically or morally [1]. 

In order to mainly promote research and conservation of species, 
modern zoos tend to promote a modernization of this system. With 
the insertion of enclosures as close as possible to the reality of 
the animal, environmental enrichment appropriate to each species, 
correct training of zoo staff for better handling of captive animals, 
and especially the conservation of species. 

The proposal for environmental enrichment for animals in captivity 
is a modern proposal for zoos, which consists of creating a more 
complex and interactive environment for animals, promoting 
challenges and novelties that simulate situations that would occur 
in nature, offering an opportunity of choice to the animal kept in 

captivity. This allows the expression of natural and species-specific 
behaviours. 

The present work evaluates the proposal for environmental 
enrichment, which consists of structural change and improvement 
of the enclosures, in addition to the management of animals, 
always aiming to improve the quality of life for the large captive 
cats in the Parque Zoológico de Goiânia (PZG). It was carried out 
from January 2018 to June 2019, for the analysis of well-being and 
influence of behaviours in a direct relationship to improve human 
exposure, as one of the fundamental playful attributions of a zoo. 
 
Material and Methods 
Study area 
The Zoological Park of Goiânia has been inserted in an urban area 
since the beginning of the construction of the city of Goiânia, being 
one of the first public green parks in the city, known as Parque 
Lago das Rosas. 
 
Focal Animals 
The animals studied for this work are composed of 12 large cats, 
being tigers, of which two males (Kael and Tigrão) and two 
females (Paula and Paola) (Panthera tigris), sussuaranas, of which 
two males (Gordão and Macho) and a female (Tronchinha) (Puma 
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concolor), jaguars, of which two males (Pacato and Tony) and a 
female (Juma) (Panthera onca) and lions, of which a female (Ana) 
and a male (Lailos) ( Panthera leo). 
 
Food 
The big cats are fed six times a week at the Parque Zoológico de 
Goiânia, from Monday to Saturday, once a day, always at 1:30 pm. 
There was no change in the amount of food offered during work. 
 
Methodological Processes 
Enrichment Method 
Surprise box - Pieces of meat (supplied by the zoo) were inserted 
into cardboard boxes, thus stimulating foraging, with cognitive 
enrichment for animals to solve the problem of opening the box 
and obtaining food, and food enrichment for modifying the way of 
providing the meal. 
 
Behaviour Analysis 
 For the behavioral analysis, the focal animal observation method 
(Focal Sampling) was used, this method consists of sampling the 
behaviors of one individual at a time, for a standardized period 
of time. For such analysis, an ethogram table was used [2]. Only 
those that would be most relevant for the analysis of improved 
well-being in relation to environmental enrichment were selected: 
rest / stopped (RP), olfactory (EO), social (S), stereotyped (EC) 
and physiological (F). 

The observation took place on alternate days, counting four days 
a week, from Monday to Thursday, with only one species being 
observed per day and alternating their order per week. In the 
month, therefore, 16 observations were made. As each species 
was observed only once a week, in the month each species was 
analyzed four times. The first two months were for observation 
before enrichment, followed by two months of enrichment, and 
ending with two months after withdrawal of environmental 
enrichment. In the end totaling six months of observations from 
all the felids. 
 
Data Analysis 
The analyses were performed with the aid of the statistical package 
SPSS, 23. The distribution of the couples according to the groups 
of felines was carried out by means of absolute (n) and relative 
(%) frequency using the Posthoc Chi-square test. The normality 
of the data was verified using the Shapiro-Wilk test. The evolution 
of behaviours according to the species and groups of cats was 
tested using the Friedman test followed by the Posthoc analysis 
by Nemenyi. The analysis of the canonical discriminating function 
was used in order to verify which of the behaviours had the greatest 
contribution in the investigation of environmental enrichment. 
The analysis of the factor variance (ANOVA-Factorial) was also 
carried out using a Generalized Linear Model (MLG) with the 
behaviours that had the greatest contribution in the analysis of 

the discriminant function. Significant comparisons were followed 
by Tukey’s multiple comparisons analysis. In all analyses, a 
significance level of 5% (p <0.05) was adopted. 
 
Ethical Aspects 
This project was submitted and authorized by the Ethics 
Committee on the Use of Animals of PUC Goiás (CEUA), 
document nº 7339180418, for the analysis of the big cats in the 
Parque Zoológico de Goiânia. 
 
Results 
It was proved that in all groups there were significant changes in 
social behavior (S). Regarding the Panthera leo group, it is noted 
that in the ‘before’ (0.00 ± 0.00) and ‘after’ (0.00 ± 0.00) phase 
of enrichment, no social behaviours were recorded, which consist 
of interaction of the animal with the box, only in the ‘during’ 
phase (1.63 ± 1.02) was expressed and analysed. Still regarding 
the Panthera leo group, it is evident that the olfactory exploration 
(EO) behaviour also had a significant value, in which it obtained 
a greater expression of the behaviour in the ‘during’ phase (1.75 ± 
1.06) and that in the ‘after’ phase this increase was slightly reduced 
(0.81 ± 0.83), but remains more expressive than in the ‘before’ 
phase (0.25 ± 0.45) (Table 1). 

Significant changes were also evidenced with the Friedman 
test in the olfactory exploration (EO) behaviour in the ‘before’, 
‘during’ and ‘after’ for the species Panthera leo, Panthera onca 
and Puma concolor, which obtained greater exploration stimulus 
due to enrichment. It is important to note that the exploitation of 
the enclosure by the felines was already verified, however with 
the stimuli these explorations became more evident and frequent 
(Table 1). 

With the Panthera onca group, significant changes were observed 
in relation to various behaviours, in this case: vocalization (V) (p 
= 0.05), olfactory exploration (OF) (p <0.001), agonism (A) (p 
= 0.05), social (S) (p <0.001), stereotyped (CE) (p = 0.01) and 
physiological (F) (p = 0.003) behaviour. These results show us 
that the Panthera onca group was the most beneficially influenced 
by enrichments, as these observed changes indicate a change in 
behaviors for greater well-being, expression of natural behaviours 
and, consequently, the quality of life of the animal (Table 1). 

For the Panthera tigris group, significant changes were found in 
physiological actions (F) (p = 0.01) and in social behaviour (S) 
(p <0.001). In relation to social behaviour, in the ‘before’ some 
frequencies of behaviour expressions are observed (0.06 ± 0.25), 
however in the ‘during’ (0.75 ± 0.95) a greater expression is already 
noticed, and in the after enrichment (0.00 ± 0.00) this behaviour is 
no longer evident (Table 1). 
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Table 1: Result of the Evolution of Behaviours Before, During and After Environmental Enrichment

  Environmental Enrichment  Before During After z p*
Panthera leo RP 2,38 ± 2,36 1,75 ± 1,69 1,31 ± 1,78 1,68 0,43 
V 0,38 ± 0,89 0,44 ± 0,51 0,63 ± 0,89 2,00 0,37 
EO 0,25 ± 0,45 1,75 ± 1,06 0,81 ± 0,83 17,42 <0,001 
D 0,00 ± 0,00 0,00 ± 0,00 0,13 ± 0,34 4,00 0,13 
A 0,06 ± 0,25 0,13 ± 0,34 0,00 ± 0,00 2,00 0,36 
S 0,00 ± 0,00 1,63 ± 1,02 0,00 ± 0,00 28,00 <0,001 
CE 1,19 ± 2,01 1,00 ± 1,63 1,69 ± 1,45 2,31 0,31 
F 0,94 ± 1,18 1,75 ± 1,00 1,94 ± 1,06 4,36 0,11 
Panthera onca RP 1,79 ± 1,93 0,96 ± 1,40 1,58 ± 1,35 3,54 0,17 
V 0,38 ± 1,13 0,00 ± 0,00 0,00 ± 0,00 6,00 0,05 
EO 0,75 ± 1,48 1,83 ± 1,20 1,63 ± 1,10 16,12 <0,001 
D 0,29 ± 0,55 0,25 ± 0,53 0,21 ± 0,41 0,18 0,91 
A 0,00 ± 0,00 0,00 ± 0,00 0,13 ± 0,34 6,00 0,05 
S 0,25 ± 0,53 2,63 ± 1,28 0,42 ± 0,65 34,71 <0,001 
CE 1,04 ± 1,81 0,29 ± 0,86 0,29 ± 0,81 8,38 0,01 
F 1,29 ± 1,49 2,38 ± 0,92 2,58 ± 1,44 11,73 0,003 
Panthera tigris RP 1,41 ± 2,05 1,09 ± 1,71 1,00 ± 1,24 0,10 0,95 
V 0,06 ± 0,25 0,00 ± 0,00 0,03 ± 0,18 2,00 0,37 
EO 0,88 ± 1,10 1,50 ± 1,19 1,22 ± 1,04 3,55 0,17 
D 0,19 ± 0,40 0,25 ± 0,67 0,31 ± 0,78 0,05 0,97 
A 0,00 ± 0,00 0,00 ± 0,00 0,03 ± 0,18 2,00 0,36 
S 0,06 ± 0,25 0,75 ± 0,95 0,00 ± 0,00 26,00 <0,001 
CE 1,22 ± 1,60 1,69 ± 2,31 1,09 ± 1,63 0,46 0,79 
F 1,44 ± 1,52 1,69 ± 1,73 2,56 ± 1,48 13,57 0,001 
Puma concolor RP 2,29 ± 2,39 1,00 ± 1,18 1,79 ± 1,53 2,29 0,31 
V 0,00 ± 0,00 0,00 ± 0,00 0,00 ± 0,00 na 
EO 0,50 ± 0,93 2,21 ± 1,41 1,33 ± 1,09 24,10 <0,001 
D 0,04 ± 0,20 0,08 ± 0,41 0,08 ± 0,41 0,01 1,00 
A 0,00 ± 0,00 0,00 ± 0,00 0,00 ± 0,00 na 
S 0,00 ± 0,00 0,54 ± 0,98 0,42 ± 1,14 7,40 0,02 
CE 0,33 ± 1,01 0,75 ± 1,54 0,00 ± 0,00 5,42 0,06 
F 1,42 ± 1,44 1,38 ± 1,66 1,83 ± 1,17 2,31 0,31 

In contrast, with the Puma concolor group there were two behaviours 
that were not expressed in any phase (na), which was vocalization 
(V) and agonism (A). However, it is evident that there was an 
improvement with results for the olfactory (EO) (p <0.001) and social 
(S) (p = 0.02) behaviours. For EO it is shown in the table that in the 
‘before’ (0.50 ± 0.93) there were already explorations of the enclosure, 
in the ‘during’ (2.21 ± 1.41) with the application of the surprise box 
an increase is shown of this exploitation, already in the ‘after’ (1.33 ± 
1.09) it is noted that the exploitation continues to be carried out by the 
sussuaranas, however relatively less than in the previous phase (Table 

1). As for the social behaviour (S) of the Puma concolor group, in the 
‘before’ period (0.00 ± 0.00) there is no expression of behaviour, only 
in the ‘during’ (0.54 ± 0.98) and in the ‘ after ‘(0.42 ± 1.14) (Table 1). 

According to the contribution of each behaviour and which were 
more relevant to the analysis, it was verified with the analysis of 
the coefficient of the discriminant function that the social behaviour 
(S) (0.84) obtained the most significant result and had the greatest 
contribution to behaviour analysis, followed by rest / stopped (PR) 
(0.49) and stereotyped behaviour (EC) (0.49), respectively (Table 2). 
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Table 2: Description of the Contribution of Each Variable to the Canonical Discriminant Function Analysis Model

  Discriminant function coefficients 
S 0,84 
RP 0,49 
CE 0,49 
V 0,41 
A 0,32 
EO 0,12 
F 0,09 
D 0,07 

PR: rest / stopped, V: vocalization, EO: olfactory exploration, D: demarcation, A: agonism, S: social, CE: stereotyped behaviour, F: 
physiological.

From the analysis of the discriminant function, it was found that the 
1st axis of the function was able to explain 70.9% of the variation, 
while the second axis 33.0%. There was a significant separation in the 
scores associated with the different groups. Regarding the 1st axis of 
the discriminant function, it was found that the groups Panthera onca 
and Panthera leo, have an inverse relationship between the groups 
Puma concolor and Panthera tigris. Those who were closest, such as 

Puma concolor and Panthera tigris, had the most similar behaviours, 
differently for Panthera onca and Panthera leo indicated by the groups’ 
centroids. 

The total adjustment of the discriminant model, that is, the percentage 
of variation found in the behaviours of the groups explained was 19% 
(Figure 1).

Figure 1: Scatter Plot Generated From the Canonical Discriminant Function Analysis Scores
Source: RANGEL, 2020

D  0,07  
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Regarding the variable social behaviour (S), it was found that in 
all species of felines different behaviours were observed from each 
other, that is, each species presented a different pattern in relation 
to social behaviour. Regarding the p of the origin of environmental 

enrichment, it is observed that there is a significant variation, 
while the comparison of the groups in relation to environmental 
enrichment indicates that the effect was not similar in the four 
groups (Table 3).

Table 3: Result of the Analysis of the Factorial Variance (ANOVA-Factorial) from a Generalized Linear Model (MLG) Using 
Social Behaviours as a Response Variable

Source r2 gl Medium Square F p 
Groups 
Environmental enrichment

0,51 3,00 
2,00

10,94
46,86

19,94 
85,43 
12,04 

<0,001 
<0,001 
<0,001 Groups * Environmental enrichment 6,00 6,60 

 Dependent variable: Social behaviour

A significant difference in social behaviour (S) was found when 
comparing the ‘before’, ‘during’ and ‘after’ of all species. A 
pattern is observed for the ‘during’ increase groups, and all have 

practically had a drop in ‘after’ behaviour expression. With the 
exception of Puma concolor which obtained an absence of 
variation from  ‘during’ to ‘after’ (Figure 2).

 
Source: Rangel, 2020 
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behavior was found with the relation of origin of the groups, with the comparison 'before', 'during' and 

'after'. There were no significant differences in relation to environmental enrichment, and the relationship 

between groups and environmental enrichment (Table 4).  

 

Table 4: Result of the Analysis of the Factorial Variance (ANOVA-Factorial) from a Generalized 

Linear Model (MLG) Using the Stereotyped Behaviours as a Response Variable 

  

Source  r2  gl  
Medium 

Square  
F  p  

Groups  

Environmental enrichment  0,11  

3,00  

2,00  

18,49  

0,88  

7,93  

0,38  

0,00  

0,69  

Groups * Environmental enrichment   6,00  3,67  1,57  0,16  

     Dependent variable: stereotyped behavio 

Figure 2: Social Behaviours Before, During and After Environmental Enrichment in the Four Groups of Cats in the PZG
Source: Rangel, 2020
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In relation to the variable stereotyped behaviour (EC), a significant 
difference from the stereotyped behavior was found with the 
relation of origin of the groups, with the comparison ‘before’, 

‘during’ and ‘after’. There were no significant differences in 
relation to environmental enrichment, and the relationship between 
groups and environmental enrichment (Table 4).

Table 4: Result of the Analysis of the Factorial Variance (ANOVA-Factorial) from a Generalized Linear Model (MLG) Using the 
Stereotyped Behaviours as a Response Variable

Source r2 gl Medium Square F p 
Groups 
Environmental enrichment 0,11

3,00 
2,00 

18,49 
0,88 

7,93 
0,38 

0,00 
0,69 

Groups * Environmental enrichment 6,00 3,67 1,57 0,16 
Dependent variable: stereotyped behavio

It was found that the relationship of stereotyped behaviour is 
different for each group. The Panthera tigris and Puma concolor 
groups were seen with a large increase in stereotyped behaviour 
from ‘before’ to ‘during’, and a drop ‘after’ enrichment. In the 
Panthera leo group, the stereotyped behaviour had a slight drop 
from ‘before’ to ‘during’, and soon ‘after’ the withdrawal of 
enrichment shows a great increase in this behaviour. 

Finally, Panthera jaguar has a decrease in stereotyped behaviour 
until ‘during’, however after the withdrawal of enrichment it is 
kept stable (Figure 3). 
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Figure 3: Line Graph Showing the Result of Stereotyped Behaviours Before, During and After Environmental Enrichment in the Four 
Groups

Source: Rangel, 2020

The only significant difference was in relation to environmental enrichment, that is, there is a significant difference in rest / stopped 
behaviour, with the comparison ‘before’, ‘during’ and ‘after’ No significant differences were observed in relation to groups and the 
relationship groups with environmental enrichment (Table 5).



J Vet Heal Sci, 2022 Volume 3 | Issue 2 |  184www.opastonline.com

Table 5: Result of the Analysis of the Factorial Variance (ANOVA-Factorial) from a Generalized Linear Model (MLG) Using the 
Rest / Stopped Behaviours as the Response Variable

Source r2 gl Medium Square F p 
Groups 
Environmental enrichment 0,06 

3,00 
2,00 

6,04 
14,03  

2,00 
4,65 

0,11 
0,01  

Groups * Environmental enrichment 6,00 2,67 0,79 0,58 
Dependent variable: rest / stopped behaviour 

The groups obtained the results of similar resting / stopped behaviours, with the exception of Panthera leo, which the fall was constant. 
However, this small variation when performed the test, was not able to produce a significant variation (Figure 4).

 
Source: RANGEL, 2020 
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Discussion 
In the present study, the use of environmental enrichment and 
its influence on the welfare behaviour of large captive cats in 
the Parquet Zoological de Goiania (PZG) were evaluated. It was 
possible to confirm the hypothesis that the use and management of 
environmental enrichment would bring benefits to animal welfare. 
The frequencies of some behaviours brought positive changes in 
relation to the later stage of enrichment, showing that the big cats 
of the PZG can still demonstrate natural behaviours and that stress 
in captivity can be avoided and relieved. 

The use of environmental enrichment proved to be positive in 
improving the welfare of the animals that received it, demonstrating 
that this technique is efficient and that it should be applied routinely 
in zoos being the same technique used in this work. However, prior 

to the study it was found that the use of AE with large cats was not 
a fixed routine, but sporadic in the PZG [3]. 

In this way, at the beginning of the study before using the AE, all 
the cats showed stereotyped behaviours in their filming, such as 
pacing and excessive inactivity, probably derived from the lack of 
stimulation in their enclosures and regarding the little built space 
of each one. One, disproportionate to their real area of living in 
nature. For example, in relation to the lion (Lailos), its enclosure 
in the PZG is 211.653 m² of total area. In contrast, in nature the 
maintenance of territory is an essential aspect of success for male 
African lions (Panthera leo), ranging from 11.5 km² to 1,002 km² 
across southern Africa, thus being a lion captive male in an area 
much smaller than his natural will behave with stereotype and 
stress [4]. 
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In a study of the behaviour of lions in relation to the space used 
in their enclosures in zoos in comparison with lions in open 
sanctuaries, it also showed that the theory that space is important 
to lions, in which subjects in enclosures tend to present greater 
expressions pacing, compared to lions living in sanctuaries with 
areas more compatible with their natural habitat [5].  

By analyzing the behaviours and results of the Panthera leo group, 
considered a social species and tending to live in groups in nature, 
it can be explained that the significant results with olfactory 
exploration (EO) and social behaviour (S) are intrinsically 
involved with all its behavioural ecology. Taking this premise into 
account, the captive lions in the PZG, after receiving the stimulus 
of enrichment, presented more actively these behaviours that 
would normally be expressed in the wild, being positive points for 
their well-being in captivity. 

In a study by Dunston in Africa, it was analyzed whether lions 
in captivity after being reintroduced into the wild would express 
natural hunting and foraging behaviours. In the study the evidence 
suggests that, by moving lions to a reserve with greater space and 
greater access to prey, these groups of captive origin are able to 
establish and defend a territory, and to become independent again 
in nature [4]. 

African lions (Panthera leo) are the only social felids that live in 
fusion-split groups, which can fragment into smaller subgroups [6]. 
Staying in captivity in which they are alone, as in the case of the lion 
and lioness in separate enclosures, is likely to trigger various types 
of stereotyped behaviours, such as pacing or excessive inactivity, 
which were observed in the two lions of the PZG. The lion always 
after feeding also presented vocalization behaviours, which drew 
the attention of all visitors there at the PZG, but the vocalization 
was not affected by environmental enrichment in the present study. 
In another study of the behaviour of African lions in a zoo in Peru, 
it was argued that it is possible that it is a way of demarcating 
territory or calling others of the same species (CORILLOCLLA; 
ALFRE-DO, 2018), for being alone in his enclosure. 

As for tigers (Panthera tigris), during their analysis, it was 
possible to observe that from handling the filming preparation to 
the feeding schedule (which were done at the same time), they 
previously presented stress behaviours and, consequently, pacing, 
both in period ‘before’, as well as ‘during’ and ‘after’ the EA. With 
the exception of the tigress Paola, who was always calm and was 
receptive to keepers and filming, the other three individuals the 
degree of anxiety was clearly observed. These observed behaviours 
are in line with the work carried out by Veroneze (2020), in which 
he demonstrates that tigers are more reserved with the insertion of 
new items into the enclosure at first, getting used to it after a few 
days of insertion. 

Comparing the results with other work carried out also with tigers 

in captivity in Moscow, it was found that there was an increase in 
foraging activities and a decrease in pacing after the insertion of 
enrichment, proving the theory that the use of EA is essential for 
your good -being in captivity [9]. 

The Panthera tigris group obtained significant results only in 
social (S) and physiological (F) behaviour. We can talk about this 
behaviour taking into account all its behavioural ecology, being 
solitary tigers in nature, extremely territorial, and often avoiding 
human contact. With the insertion of enrichment, the tigers Kael 
and Paola, who are in separate enclosures, but had a view of each 
other through bars, interacting better with enrichment only when 
they felt comfortable with the new object. Paola learned to open 
the box quickly, and showed interest in interacting with it from the 
first time, unlike Kael who remained without eating or interacting 
with the box, being necessary after the first filming with the EA 
to remove the boxes and serve Kael’s food normally for him to 
eat. However, Kael observed Paola a lot in her enclosure, and it 
is possible to observe that she accepted the box better when she 
realized that the female did not reject her, that she was not a threat, 
and initiated the interaction with the EA and improvement in BEA 
were observed. 

The tigers, Tigrão and Paula, who are allocated together in the same 
enclosure, had different results. Only the female interacted with the 
enrichment, the male was always extremely stressed, expressing 
agonist behaviours, pacing, besides showing discomfort with the 
new object inserted in his territory, in addition to the handling of 
the keepers when entering his enclosure. The social behaviour 
involved interacting with the boxes, and the physiological 
behaviour was observed after the interaction, where the tigers 
remained lying in a resting position and licking themselves after 
feeding. 

Tigers are one of the most commonly exhibited species in the 
world: they breed well in captivity are tolerant of heat and cold 
and are among the charismatic megafauna thanks to their great 
potential to attract visitors to the zoo [10-12]. However, its territory 
area, with an average of 48.40 km², cannot be reasonably supplied 
in captivity, so the best alternative would be the EA to tigers in 
captivity, so that minimize the chance of damage to the expression 
of natural behaviours [13, 14]. 

With the introduction of AE in the tigers’ environment, an 
improvement in their social behaviours and a decrease in 
stereotyped behaviours was observed, which included in addition 
to eating the meat, interacting with the enrichment box and / or 
playing / biting the box. In the ‘after’ analysis phase, it was verified 
whether the welfare benefit remained, but with the withdrawal 
of the EA, the tigers returned to their previous stress levels and 
stereotyped behaviours. Thus, this demonstrates the efficiency of 
the stimuli and the change in obtaining food, which simulates prey 
hunting, improving their well-being in captivity. 
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In relation to the Panthera onca group, the greatest number of 
significant results were obtained for the stimuli of environmental 
enrichment, being positive in relation to behaviours: vocalization 
(V), olfactory exploration (EO), agonism (A), social (S), 
stereotyped (EC) and physiological (F) behaviour. The jaguar is 
a territorial animal and uses faces, urine and scratches on trees 
to define its living area. Of solitary habit, it interacts with other 
individuals of the species only in the reproductive period, being 
that a male can mate with several females. 

In a study carried out by Veroneze (2020), it was analyzed that 
jaguars normally interact very well with the insertion of several 
different types of environmental enrichment in their enclosures, 
and in the case of the food and cognitive enrichment used in this 
work, they meet to the results found by Veroneze in his study on 
the behavior of jaguars in captivity. 

This wide range of responses to stimuli may be influencing 
behavioural ecology, as we can mention the example of the jaguar 
couple Tony and Juma, who share the same enclosure. The two 
before the application of the EA had to feed separately, as Tony 
ate Juma’s food, with the application of the EA the opposite was 
seen, Juma showed agonistic behaviours with Tony and kept him 
away from the food she found in the box and only allowed let 
him eat after she finished. It is likely that, Juma exhibited agonist 
behaviours due to the stimulus to his natural hunting behaviour, 
and, therefore, his defense when conquered. However, after 
the two ate, behaviours of play and fun were observed, mainly 
expressed by Juma, who called Tony to play. 

The male melanic jaguar (Pacato), who found himself alone in an 
enclosure, always exhibited playful behaviour with the keepers, 
including during the assembly of the cameras, showing that he 
was comfortable with the analysis of his enclosure. He often 
demarcated the camera itself that was mounted in the cabling area, 
splashing jets of urine spray on it, perhaps as a way of delimiting its 
territorial space, even though it was receptive to human presence. 

The jaguars were the most receptive to all the stimuli offered in 
the enclosures during the EA at the PZG, showing behaviours of 
anxiety when visualizing the boxes being assembled by the keepers 
in their enclosures. All three jaguars exhibited hunting behaviour, 
jumping and attacking boxes, demonstrating behaviours that they 
would perform in the wild when hunting. 

Pumas concolor have their peculiarities regarding the observed 
behaviours, presenting significant results in olfactory (EO) and social 
(S) exploration. Like cats in general, pumas are primarily nocturnal and 
twilight, with peaks of activity at dusk and dawn and with limited daytime 
activity [14]. During the enrichment that was during the day, little natural 
behaviour was observed, besides one of the felines, the male Gordão, 
presenting problems in the hind legs of arthrosis, his locomotion was 
compromised and he remained most of the time lying down. 

In an environmental enrichment study involving cougars, it was 
observed that animals that show nocturnal or twilight activity are 
unlikely to exhibit more active behaviour during the morning and 
afternoon, especially if these animals have a milder natural climate 
and start to live in a very hot climate or vice versa [15].

In a study carried out at the Campinas Zoo in relation to the 
behaviour of the whispers showed that the amount of noise that 
visitors made directly influenced their behaviour, causing the 
whispers to express less behaviour, becoming inert or hiding. 
It can be said that, with the insertion of enrichment, the female 
(Tronchinha) only interacted with the boxes after being relocated 
during the study to a new isolated area from the visitation, finally 
showing social behaviours of play that were not previously seen in 
the enclosure. With visualization of the public, demonstrating that 
the visitation was harmful to their well-being. 

Males, on the other hand, actively explored the olfactory boxes, 
carrying out foraging, but they did not open or feed them, only 
after a few weeks of study that they were comfortable and opened 
the boxes to feed and play. This behaviour shows that the species 
tends to be shy and fearful during the day, in addition to feeling 
intimidated by visiting, observing the public and managing 
enrichment, avoiding new activities. However, after feeling 
comfortable, social behaviours of playing with the boxes were 
observed, in addition to always exploring the enclosure and boxes 
olfactive [16-89]. 
 
Conclusion 
• The use of food and cognitive enrichment in large cats in 

captivity reduced stress and stereotyped behaviours, thus 
improving well-being. 

• The most observed stereotyped behaviours in cats were: 
pacing and excessive inactivity. Being typical behaviours of 
stress in captivity. 

• Social behaviour was observed in almost all cats, except the 
tiger Tigrão, demonstrating that the surprise box technique 
was efficient in stimulating the playfulness of cats, both alone 
and in couples, being well accepted by the animals, therefore, 
a proposal of enrichment that can be integrated more often 
with these animals. 

• All felines responded to the enrichment stimuli, but soon after 
the withdrawal, all returned to their previous stress levels. 
Thus, showing the importance of constantly stimulating these 
animals in captivity is necessary, in order to avoid stereotyped 
behaviours and even the death of these animals due to 
accumulated stress. 

• In addition to the poor stimulus enclosure, it was observed 
that the size of the enclosures was an observed problem that 
probably directly affects the behaviour of all felines in the 
study, being an important point for analysis in future works 
on animals in zoos and a possible modernization of these 
enclosures for each animal. 
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• The reality of many zoos prevents frequent enrichments 
from being implemented, be they financial, managerial or 
the availability of trained and trained personnel for the job of 
maintaining a routine of stimulating animals. 

• The Zoological Park of Goiânia urgently needs to evaluate the 
possibility of transferring to a larger area, with proposals for 
larger and more suitable enclosures for all animals, in addition 
to a review of the management of these animals in captivity, in 
order to avoid stress and low well-being. 

• Furthermore, it is expected that more work like this will be 
carried out in zoos that it be a routine application of AE in 
their programs for the management of animals captive there, 
so that we understand more how these animals behave.
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