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Abstract
There is increasing evidence of compromised welfare for captive African savannah elephants managed in 
confined spaces. With the trend for zoos and captive facilities to close due to public pressure, reflecting 
ethical concerns, and their limited capacity to manage ‘difficult’ behaviours, elephants will continue to 
require rehabilitation into free-ranging areas or living in the wild. During reintegration from captivity into 
a free-roaming system, management methods need to be carefully considered to ensure the individual’s 
welfare. Elephants have a sophisticated social life and exhibit complex body language, employing a 
multitude of behavioural signals and gestures to demonstrate their needs or feelings. These detailed signals 
could be valuable when assessing the welfare status of elephants as any large deviation in behaviour could 
indicate changes in elephant wellbeing. In this study, a group of African elephants (Loxodonta africana) were 
monitored as they transitioned from captivity to a free-roaming system. To track the impact of reintegration on 
elephant welfare, we recorded frequencies of behaviours categorized as Ambivalent, Assessing, Frustrated, 
and Social, and of specific behaviours within each category, across four phases of reintegration into the 
wild (Stables, Boma, Release and Free). Significant differences in rates between reintegration phases were 
observed for several categories of behaviour and specific behaviours. Decreased frequencies of Frustrated 
behaviours and an increase in social behaviours when the elephants were Free were potentially indicative of 
improved welfare in wild settings. We conclude that monitoring of behaviours is important when assessing 
elephant welfare and to establish the success of reintegration operations.

Résumé
De plus en plus d’éléments tendent à montrer que le bien-être des éléphants vivant en captivité dans des 
espaces confinés est compromis. La tendance étant à la fermeture de ces installations — du fait de la 
pression du public qui manifeste des préoccupations éthiques et en raison des capacités limitées dont elles 
disposent pour gérer les comportements « difficiles » — les éléphants qui y résident continueront de devoir 
être réintroduits dans des zones de liberté ou en pleine nature. Les méthodes de gestion de la conservation 
doivent être soigneusement étudiées afin d’assurer le bien-être des animaux durant le processus de remise 
en liberté. Les éléphants ont une vie sociale sophistiquée et ils emploient un langage corporel complexe, fait 
d’une multitude de signaux comportementaux et de gestes leur permettant d’exprimer leurs besoins ou leurs 
ressentis. Ces signaux élaborés peuvent s’avérer précieux dans l’évaluation de leur niveau de bien-être, tout 
écart important de comportement indiquant potentiellement des variations dans leur équilibre. Dans cette 
étude, un groupe d’éléphants d’Afrique (Loxodonta africana) a été placé sous surveillance lors de sa remise 
en liberté après captivité. Afin d’évaluer l’impact de la réintégration sur le bien-être des éléphants, nous avons 
enregistré des fréquences de comportements, répertoriées dans les catégories suivantes : « ambivalent », « en 
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recherche de repères », « nerveux » et « sociable », ainsi que les comportements spécifiques au sein de chaque 
catégorie, sur quatre étapes de réintroduction dans la vie sauvage : « en étable », « en boma » (abri temporaire), 
« remis en liberté », « libre ». Des différences significatives de taux ont été relevées entre les différentes phases 
de réintégration pour plusieurs catégories de comportements et de comportements spécifiques. Une baisse 
de fréquence des comportements « nerveux » ainsi qu’une hausse des comportements « sociables », relevées 
lorsque les éléphants se retrouvaient « libres », indiquent potentiellement une amélioration du bien-être de 
ces animaux dans un contexte sauvage. Nous en tirons les conclusions selon lesquelles la surveillance des 
comportements est importante lors de l’évaluation du bien-être des éléphants, et une observation minutieuse 
des comportements devrait être mise en place pour des opérations de réintégration réussies. 

Introduction
Elephant reintegration is an increasingly relevant 
concern among animal welfare and conservation 
organizations, tourists, and tour operators 
(Doyle 2017; Bansiddhi et al. 2018). Elephant 
reintegration (or rewilding) refers to the process 
of facilitating a transition from captive to free 
roaming, defined as occupancy of an area that is 
large enough to allow for natural home range size, 
foraging possibilities, and social interactions with 
other elephants within a representative age and 
sex structure (Baker and Winkler 2020). During 
reintegration from captivity into a free-roaming 
system, conservation management methods 
need to be carefully considered to ensure the 
animals’ welfare. Elephants, have a sophisticated 
social life and exhibit complex body language, 
employing a multitude of behavioural signals and 
gestures to demonstrate their needs or feelings. 
These detailed signals could be valuable when 
assessing the welfare status of elephants as 
any large deviation in behaviour could indicate 
changes in elephant wellbeing. 

Although some scientists have questioned the 
ability of captive elephants to adapt to unfamiliar 
environments (Doyle 2017; Bansiddhi et al. 
2018), numerous successful elephant reintegration 
operations have been reported in recent years (see 
for example Evans et al. 2013a, 2013b). This is 
encouraging since there is increasing evidence 
of compromised welfare of African elephants 
managed in captivity (Pretorius et al. 2023). With 
the trend for these facilities to close due to public 
pressure in response to ethical concerns and their 
limited capacity to manage ‘difficult’ behaviours, 
elephants will continue to require rehabilitation 
and reintegration into the wild (Rees 2021). 
However, fenced reserves that receive captive 

elephants are not always equipped to facilitate complete 
reintegration into free-roaming areas due to lack of 
space and adequate vegetation to allow the elephants 
to sustain themselves. To address this problem, some 
partially reintegrated elephants are subsequently 
translocated to another, larger reserve, sometimes in 
another province, where they can be fully integrated 
into a wilder system. The success of reintegration, 
especially when individuals are translocated to a 
novel environment (Goldenberg et al. 2022), depends 
on the behavioural flexibility of the species (Roos et 
al. 2024). Learning ability and behavioural plasticity 
are positively associated with animal brain size (Sol 
and Lefebvre 2000). Elephants have large brains and 
are recognized as being intelligent, self-aware, and 
socially complex (Mellor 2019). The combination of 
these qualities suggests that elephants exhibit unusual 
potential for successful release and rehabilitation into a 
novel and natural system. 

Inevitably, elephants in both captive (Morgan and 
Tromborg 2007) and wild environments (Szott et al. 
2019; Garai et al. 2022) will experience stressors, though 
the cause and duration (acute or chronic) will differ (Stead 
2000). In more natural settings, elephants regularly face 
a variety of natural stressors associated with finding 
fodder and water, avoiding predators, disease, injury, and 
interacting with other elephants (Stead 2000). In captive 
settings, stressors are related to restricted freedom of 
choice and lack of opportunity for avoidance of, or 
flight from discomforts in their environment (Morgan 
and Tromborg 2007). The consequences of such chronic 
stress are manifested as increased abnormal behaviour 
(Carlstead and Brown 2005), increased vigilance 
behaviours (Carlstead et al. 1993), reduced behavioural 
complexity (Rutherford et al. 2004) and increased 
aggression (Bartolomucci et al. 2004). 

Various methods have been developed to evaluate 
animal welfare (Jordan 2005; Boissy et al. 2007). One 
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such method assesses whether or not the basic 
welfare needs of an animal are being met according 
to the ‘Five Domains Model’ (i.e. nutrition, 
environment, health, behaviour, and mental state) 
(Mellor 2017). This approach acts as an effective 
baseline but is open to interpretation. Dawkins 
(2008) reports behavioural and physiological 
abnormalities in apparently healthy animals 
and suggests that these factors should also be 
included in welfare assessments. Stressors can 
lead to repetitive self-directed behaviours (SDBs; 
Manning et al. 2022) or stereotypic behaviours. 
These can be considered a form of displacement 
activity, with no apparent function, and as such are 
valuable indicators of discomfort (Whitehouse et 
al. 2022). They are linked to stress and anxiety in 
primates such as chimpanzees and baboons and 
have been reported across a range of other species 
including rats and domestic chickens (Troisi 1999). 
SDBs and are a potential but still infrequently 
utilised behavioural marker in elephants, and 
could include behaviours such as ‘brushing face’, 
‘touching face’, and ‘touching mouth’, which 
are considered useful welfare indicators (Mason 
and Veasey 2010; Manning et al. 2022). For 
example, Manning et al. (2023) report decreased 
frequencies of self-directed touching in captive 
elephants when tourism numbers declined during 
the Covid-19 pandemic (Manning et al. 2023). 
Studies of several successful elephant reintegration 
operations evaluate the health of elephants (dung, 
body condition), general behaviour (activity 
budget), ability to form social bonds, movement 
patterns, breeding success, and their interaction 
with surrounding human communities (Evans et al. 
2013a, 2013b; Perera et al. 2018). However, despite 
the recognition of the importance of behaviour, 
few studies of such conservation management 
interventions monitor the frequencies of different 
behaviours (Veasey 2006).

Elephants naturally display a wide range 
of behaviours in different contexts, under both 
stressed and unstressed conditions (Poole and 
Granli 2011). Specific behaviours can act as an 
indication of an elephant’s likely response to 
stimuli (Poole and Granli 2011). Similar to Garai 
et al. (2022), we looked at a range of behaviours, 
grouped into four categories: Social (affection 
and reassurance), Ambivalent, Frustrated, and 
Assessing. In a natural system, elephants exhibit 

social behaviour in the form of play, advertisement 
or attraction, reassurance, protection, and affection 
(Poole 2011). Social behaviours considered in this 
study, included only those that involve interactions 
with another elephant to demonstrate affection or 
provide reassurance. Ambivalent behaviours express 
uncertainty and indecision (Poole and Granli 2011). 
Frustrated behaviours are associated with displeasure 
and may occur when key stimuli are absent or in response 
to physical (tethering) or social barriers (Broom 1985). 
Assessing behaviours involve paying attention to the 
environment by smelling, observing, and listening 
(Poole and Granli 2011). However, behavioural 
expression is not uniform across individuals (Yasui 
et al. 2013) and varies by age, sex (Garai et al. 2022, 
Poole and Granli 2011), personality (Poole 2011) and 
past experience (Morgan and Tromborg 2007). 

The objective of this study was to determine how 
the transition from captive to wilder living altered 
the expression of specific behaviours of a group of 
African elephants. Behaviours that fell within the 
four behavioural categories (Ambivalent, Assessing, 
Frustrated, and Social) were assessed to determine 
changes in their frequencies. We hypothesized that 
the frequency and array of specific behaviours and 
behavioural categories would differ across the four 
phases of transition to wild living, namely Stables, 
Boma (an enclosure of a specified size), Release, and 
Free, and that age and sex may further alter elephants’ 
behavioural responses. More specifically, we 
predicted that reintegration into a wilder environment 
would lead to a decrease in behaviours associated with 
Frustration and Ambivalence due to less direct human 
intervention, less restriction, and more freedom of 
choice. Furthermore, we predicted an increase in 
behaviours associated with Assessment as elephants 
were exposed to environmental stimuli and began to 
rely on their own senses without human intervention. 
Additionally, we hypothesized an increase in Social 
(affective and reassuring) behaviour as interaction 
forms a crucial part of the daily lives of free-ranging 
elephants. We propose that such changes would be 
indicative of improved welfare.

Methodology

Study site
The study was carried out in the Shambala Private 
Game Reserve (SPGR) located in the Waterberg 
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Mountain region (Limpopo Province) of South 
Africa. This 10,000ha fenced reserve falls within 
the central bushveld bioregion of the savannah 
biome (Rutherford et al. 2006) and covers most 
of the elevated plateau west of the slope from the 
Magaliesberg in the south to the Southpansberg 
in the north.

The reserve hosts a variety of herbivores 
such as steenbok (Raphicerus campestris), 
impala (Aepyceros melampus), blue wildebeest 
(Connochaetes taurinus), zebra (Equus quagga), 
giraffe (Giraffa camelopardalis) and white 
rhinoceros (Ceratotherium simum). The predator 
species present include spotted hyena (Crocuta 
crocuta), lion (Panthera leo) and leopard 
(Panthera pardus). 

Study animals
SPGR currently hosts 14 elephants, ten of 
which were previously kept in captivity (Fig. 
1). In 2002, SPGR acquired three of these study 
elephants (one male, Micky, and two females, 
Mouse and Anna) from a captive elephant facility 
in Zimbabwe. These elephants were originally 
captured as calves following culling operations 
that took place in Gonarezhou National Park 
(NP), Zimbabwe, in the 1980s. Once at SPGR, 
these elephants and later some of their offspring 
(Shambala and Madiba) were used to conduct 
Elephant Back Safaris, once a day, for 12 years 
(2004–2016). The rest of the offspring, though not 
ridden, were held in the same captive conditions. 
Elephant Back Safaris operated for approximately 

one hour each morning, and then the elephant handlers 
guided the elephants out into the reserve to forage for 
the remaining daylight hours before returning them to 
their stables at night. The stables consisted of secure 
holding enclosures designed to separate the elephants 
from each other and were locked at night. The calves 
(Temba and Moya) were not separated from their 
mothers (respectively, Shambala and Mouse) at night. 
In 2019, two additional calves were born at SPGR (one 
to Mouse, and the other to Shambala) and in 2022 two 
subadult bulls were translocated to SPGR. These four 
individuals were not part of this study as they were not 
subjected to the reintegration process.

Captivity does not provide a sufficient environment 
for the social- and space requirements of an elephant. 
To ensure this group of elephants was afforded this 
opportunity, a reintegration programme was designed 
and managed by Brett Mitchell, an elephant expert in 
the reintegration of captive elephants. He was assisted 
by experienced elephant handlers who had worked 
with the elephants for many years. The reintegration 
programme was designed to ensure the elephants 
attained full autonomy by reintegrating them into a 
larger natural system, thereby improving their well-
being. The duration of each reintegration phase varied 
and was adapted to the elephants’ requirements, based 
on the herd’s behaviour and speed of adaptation to 
the new conditions. As each phase was entered, the 
duration was determined by the elephants’ behaviour 
and adaption to that phase. As soon as the transition 
was deemed successful, the next phase was started. 
Table 1 summarises the duration and the description 
of each of the phases of reintegration. 

Figure 1. Family tree of study animals on SPGR, showing the date of birth (DOB) and the sex of the elephants.
Anna, Mickey and Mouse came from Sondalani in Zimbabwe and were previously used for riding safaris, Dimpho was previously 
used for riding safaris within SPGR, but no longer is. Madiba, Moya, Sabuka and Temba were housed in a captive facility at SPGR 
and now have access to the entire 10,000 ha free release section of SPGR.
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Data collection
Behavioural data were collected over the entire 
reintegration process (Table 1). However, 
the duration of observation periods within 
each phase differed. Specifically, during the 
Boma, Release, and Free phase, observation 
periods were adapted in response difficulties 
associated with restricted access to the elephants. 
Observations in the first three phases took place 
continually between 5 March and 28 June 2016. 
Observations in the Free phase consisted of two 
data collection periods (22/06/2019–10/07/2019 
and 28/01/2020–15/02/2020), when the elephants 
had been roaming freely on the 10,000 ha reserve 
for more than three years. 

During each phase of the study, multiple 
video recordings (focal samples of approximately 
10 minutes), were taken of each elephant and 
processed upon completion of all fieldwork (Table 
2). Panasonic and Canon cameras were used to 
film the elephants during the course of this study. 

When filming the elephants during the Stables and 
Boma phases, the researcher maintained a distance 
of 20 m from the elephant that was being filmed. To 
ensure the safety of the researcher, an elephant handler 
was always present. Due to the arrangement of the 
Stable and Boma systems it was not possible to film the 
elephants from greater distances. During the Release 
and Free phases, the elephants were filmed from a 
game viewing vehicle which they were accustomed 
to. The vehicle was parked at least 30 m from the 
elephants to minimize disturbance. Filming during all 
phases was initiated only when the elephants seemed 
settled and were not directing attention to the vehicle 
or the researcher. We aimed to collect an even spread 
of all individuals during each phase of reintegration; 
however, due to restrictions imposed by the reserve’s 
road network and topography, this was not always 
possible during the Release and Free phases. To account 
for pseudoreplication, we did not process more than one 
focal sample of each elephant from the same day. The 
focal samples processed were randomly selected, and 

Table 1. Breakdown of the duration and description of different phases of reintegration of SPGR elephants from captive 
to wilder living.

Phase Date Description

Stables 5–16 Mar 2016

The elephants were not ridden; however, they were managed by the handlers 
during the day and secured in individual stables at night. Some elephants were 
tethered during certain times of the day (usually when the handlers were cleaning 
the stables areas).

Boma 17 Mar–20 May 2016

At night, the elephants roamed freely in an electric fenced 1.7 ha (4.2 acres) 
open-air boma. During the day, they were allowed to roam freely from the boma 
on the reserve up to a distance of 5 km (under the supervision of the handlers). 
The elephants were returned to the boma and closed in at night.

Release 21 May–28 Jun 2016

In the penultimate stage, the boma gate was left open permanently and the 
elephants were allowed to roam freely on the reserve without any handler 
supervision. The elephants had complete autonomy within the 10,000 ha fenced 
reserve.  

Management interventions were carried out during this phase: Collar checks and 
removal of a collar that was on Mouse, and, where necessary, redirection by the 
handlers of unwanted behaviours towards infrastructure and vehicles, to prevent 
any human–elephant conflict.

Free 22 Jun–10 Jul 2019 
28 Jan–15 Feb 2020

The elephants were roaming free for more than three years on the 10,000-hectare 
fenced reserve.

Management interventions were carried out during this phase: Quarterly GnRH 
(Gonadotropin Releasing Hormone) darting of the adult bull (Micky), and, 
where necessary, redirection by the handlers of unwanted behaviours towards 
infrastructure and vehicles, to prevent any human–elephant conflict.
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we only processed the samples if the elephants 
were fully visible. The focal samples within each 
phase were collected throughout the entire period 
allocated for the study of each of the reintegration 
phases. At the beginning of each focal sample, the 
elephant under observation was identified, with 
each elephant identification linked to date of birth, 
sex (male or female), and age (juvenile: 2–7 years, 
subadult: 8–20 years, or adult: >20 years) (Fig. 1).

Behavioural data processing
Prior to the study, an ethogram was compiled 
based on collected literature and consulted 
to record specific behavioural frequencies 
during each focal sample. Specific behaviours 
were contextualized prior to the study to form 
various behavioural categories (Table 3). The 
focal processing phase involved noting the 
number of occurrences of all specific behaviours 
exhibited by the observed elephant, continuously, 
throughout each sample. For analysis, data on the 
number of occurrences were transformed to show 
frequency of occurrence (number per minute). All 
focal recordings were retrospectively coded by a 
single researcher with considerable experience of 
observing elephant behaviour between October 
2020 and October 2021. This approach eliminated 
discrepancies between multiple observers in 

the coding of the behaviour data and minimized any 
change in interpretation over time. 

For the purposes of this study, selected specific 
behaviours were chosen for further analysis (Table 
3). However, when the behavioural categories were 
analyzed, all behaviours that fell into the category 
were considered.

Statistical analysis
We used generalised linear mixed models (GLMMs) 
to identify relative changes in behavioural frequencies 
between the four stages of reintegration. The 
reintegration phase, plus the age and sex of individual 
elephants, were included as fixed effects in the 
model. We included the elephant identification as a 
random intercept since we expected that individual 
variation might influence behavioural responses 
to the reintegration process. GLMMs were run for 
each of the four behavioural categories (Ambivalent, 
Assessing, Frustrated, and Social) and a subset of 
the most frequently recorded specific behaviours. All 
behavioural data were found to violate the assumption 
of normality (Shapiro-Wilk, α = 0.05) and therefore 
ideally a gamma distribution would have been used 
for continuous, positive, non-normal distributed data. 
However, given the limited sample size, a gamma 
distribution could not converge, and so a Gaussian 
distribution, which remains robust to non-normal data, 

Name Date of 
birth Sex Age

Stables Boma Release Free

No. Gap No. Gap No. Gap No. Gap

Anna 1984 F A 5 1 5 2 5 9 7 3
Dimpho 2008 F S 5 2 5 2 5 12 3 5
Kidibone 2009 F J 6 2 4 3 4 8 4 7
Madiba 2003 F S 5 2 6 3 4 3 4 4
Mickey 1981 M A 4 1 6 4 5 8 7 5
Mouse 1984 F A 5 2 5 3 5 8 4 2
Moya 2014 M J 5 2 3 1 3 9 5 5
Sabuka 2011 M J 5 2 5 3 5 8 6 5
Shambala 2002 F S 5 2 4 3 4 10 2 5
Temba 2013 M J 6 2 3 1 2 11 2 *

Total number of focal samples 51 46 42 44

Table 2. The date of birth, sex, age and number of focal samples analysed for each elephant 
during each phase of the reintegration process. The average gap (number of days) between 
focal samples is also shown. A = adult; S = subadult; J = juvenile.

*One focal sample was taken in 2019 and one in 2020.
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Table 3. Description of the behavioural categories into which the chosen specific behaviours were categorized (Garai et 
al. 2022; Elephant Voices 2021, 2023). (The authors recognize that elephants in captive facilities form a close bond with 
their handlers, and this was factored into the rehabilitation programme on an individual-by-individual basis.  For instance, 
the handlers themselves became monitors during the Release and Free phases, however, this was not part of the study 
design, nor scientifically measured. We understand that each elephant’s needs are unique, again this was factored into 
the reintegration programme).

Behavioural 
categories

Selected detailed 
behaviours Description

Ambivalent:
Behaviours that seem 

inappropriate or 
irrelevant, often caused 

by a direct stimulus.

Front foot swing Lift the front foot slightly and swing back and forth.

Touch mouth with trunk Elephant touches its mouth with its own trunk tip.

Trunk in own mouth Elephant places the tip of its trunk in its own mouth.

Trunk twist and twirl The trunk is folded onto itself, resulting in a twisted trunk that 
unwinds in a fast action.

Hanging trunk rotate left 
and right Trunk hangs straight while the tip is flicked to the left and right.

Brushing face Tip of trunk brushes over face (this is a fast action).

Touching face Touch any part of the face, including the ears with the tip of the 
trunk. Not a fast action.

Swing trunk through the 
legs or to the foot

Trunk kept straight while being swung through front feet or 
touches one of the front feet.

Assessing:
Gestures displayed by 

elephants to gain sensory 
information about their 

surroundings.

Smelling down Trunk held in a relaxed position while the tip of the trunk is 
curled under and points in the direction of an object of interest.

Lift trunk to smell Lifts and holds the trunk up in an S-shape.

Sudden pause to listen Sudden, short pause during any activity to listen.

Frustrated:
A range of reactions to 

unpleasant stimuli

Head shake An abrupt shaking of the head.

Throwing item Throwing an object into the air or in the direction of the cause 
of frustration.

Trunk swing/ swish The trunk is swished/swung forward in a fast action.

Social:
Behaviours displayed 

when elephants interact 
with one another. 

The behaviour was 
only noted if the 

focal elephant was 
the instigator of the 

behaviour.

Trunk Touching another elephant’s head, trunk, or body with its trunk.

Trunk to mouth Trunk to another elephant’s mouth.

Trunk on back/ head Trunk on another elephant’s back/reach over the head.

Rub with head/ body Rubbing against another elephant with its head/body.

Tusk to body The elephant gently nudges the other elephant with its tusk.

Trunk to genitals The elephant holds its trunk towards the genital area of the 
other elephant.

Tusk to head The elephant gently nudges the other elephant with its tusk.

Push with head The elephant pushes the other elephant with its head.

Push with body The elephant pushes the other elephant with its body.
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was used throughout. Tukey’s honest significant 
test (α = 0.05) was used to identify significant 
differences between the release phases, age, and 
sex levels while calculating multiple comparisons. 
All analyses were carried out in R version 4.1.2 
using the packages glmmTMB (1.1.7) and 
multcomp (1.4-18). None of the outliers that 
were identified and represented in the Fig. 2 were 
removed from the dataset or excluded from the 
statistical analysis, as these data points represent 
the natural variability in elephant behaviour. 

Results
We observed significantly higher frequencies of 
Frustrated behaviour during the Stables phase 
compared to the Boma (p < 0.001) and Release 
phases (p = 0.019) (Fig. 2c; Table 4; Table A1). 
During the Free and Stables phases, the elephants 
showed significantly higher frequencies of Social 
behaviour compared to the Boma and Release 
phases (Free vs. Boma: p = 0.006; Stables vs. 
Boma: p = 0.017; Free vs. Release: p = 0.007; 
Stables vs. Release: p = 0.019) (Fig. 2d; Table 4; 
Table A1). 

Subadult elephants showed a significantly 
higher frequency of Frustrated behaviour than 
adults (p = 0.037). No significant differences were 
reported between males and females when the 
frequencies of Ambivalent, Assessing, Frustrated, 
and Social behaviours were compared.

There were significant differences among the 
frequencies of specific behaviours in all four 
behavioural categories. Within the Ambivalent 
category, the ‘Swing trunk through the legs or to 

the foot’ was significantly more frequent during the 
Stables compared to the Release phase (p = 0.031) 
(Fig. 3A). The ‘Touching face’ behaviour was more 
common during the Free compared to the Release 
phase (p = 0.005) (Fig. 3A). Within the Assessing 
behavioural category, the frequency of ‘Sudden pause 
to listen’ occurred at significantly higher rates during 
the Free compared to the Stables phase (p = 0.023) 
(Fig. 3B). Within the Frustrated behavioural category, 
the elephants also showed significantly higher rates of 
‘Head shake’ in the Free than during the Boma phase 
(p = 0.017) (Fig. 3C). ‘Trunk swing/swish’ occurred 
at significantly higher rates during the Stables 
compared to the Boma phase (p = 0.032) (Fig. 3C). 
Furthermore, ‘Throwing item’ only occurred during 
the Stables phase, and never while in the Boma (p = 
0.024), Release (p = 0.026), or Free (p = 0.029) phases 
(Fig. 3C). Within the Social behavioural category, the 
elephants showed significantly higher frequencies of 
‘Trunk to another elephant’s mouth’ during the Stables 
phase compared to the Boma (p = 0.011), Release 
(p = 0.001), and Free (p = 0.033) phases (Fig. 3D). 
Significantly higher frequencies of ‘Push with head' 
were observed during the Free compared to the Boma 
(p = 0.01) and Release (p = 0.029) phases (Fig. 3D) 
(Table 5; Table A2). 

Discussion
Elephants communicate via a rich and complex array 
of behaviours (Poole and Granli 2011). Studying the 
occurrence and patterns of usage of specific behaviours 
in different contexts can improve our understanding of 
what these different gestures signal or express about 
the internal emotions or feelings of individuals. Such 
knowledge increases our awareness of their wellbeing 
(Mason and Veasey 2010), allowing us to intervene 
when necessary.  

This study assessed whether the different phases 
(Stables, Boma, Release, and Free) of reintegration 
(transition from captive to wild living) affected the 
expression of specific behaviours that fall within 
four behavioural categories (Ambivalent, Assessing, 
Frustrated, and Social). We hypothesized that changes 
in behavioural frequencies and the array thereof would 
occur during the transition from a captive to a free-
roaming environment, as well as between different 
age and sex groups. Specifically, it was hypothesized 
that the frequencies of Frustrated and Ambivalent 
behaviours would decrease and Assessing and Social 

Table 4. Significant differences in frequencies 
of behavioural categories among phases of the 
reintegration operation.

Behavioural 
category

Significant differences 
in frequency p-value

Frustrated
Stables > Boma <0.001

Stables > Release 0.019

Social

Free > Boma 0.006

Stables > Boma 0.017

Free > Release 0.007

Stables > Release 0.019
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Figure 2. The frequency (no./min) of behaviours in a) Ambivalent, b) Assessing, c) Frustrated, and d) Social behavioural categories 
expressed by the 10 elephants during the different phases of the reintegration process. N = number of focal samples. The crosses 
represent means, whereas the central horizontal bars show medians. The first and third quartiles are the lower and upper limits 
of the box, respectively. The length of the whiskers indicates 1.5 times the interquartile range. The points above the upper limits 
of the whiskers are outliers. The yellow circles represent outliers >1.5 interquartile ranges from the median, and the dark green 
stars represent outliers >3 interquartile ranges from the median. Minimum values were zero in all cases and maximum values 
corresponded to the uppermost outlier. The hashtag symbol (#) indicates no significant difference between different integration 
phases. Asterisks indicate significant differences as follows: *p < 0.05; **p < 0.01; ***p < 0.001.

behaviours would increase in a wilder environment 
(Free phase). Our investigation showed significant 
differences among the phases of reintegration and 
ages for some behavioural categories and detailed 
behaviours.

The elephants, particularly juveniles, exhibited 
significantly higher rates of Frustrated behaviours 
during the confinement of the Stables phase 

compared to Boma and Release phases, suggesting 
that they were stressed by the captive environment. 
The increased levels of Frustrated behaviours during 
the Stables phase could be attributed to restricted 
movement and choice of social companions, as well 
as the lack of ability to escape pressure (Wiepkema 
and Koolhaas 1993; Morgan and Tromborg 2007). 
During the Stables phase, some elephants exhibited 
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Table 5. Significant differences in frequencies of specific behaviours among phases of the reintegration operation. 

Behavioural 
category Specific behaviour Significant differences in 

frequency p-values

Ambivalent
Swing trunk through the legs or to the foot Stables > Release 0.031

Touching face Free > Release 0.005
Assessing Sudden pause to listen Free > Stables 0.023

Frustrated
Head shake Free > Boma 0.017

Trunk swing/swish Stables > Boma 0.032
Throwing item Only occurred in the Stables phase ≈0.03

Social
Trunk to another elephant’s mouth

Stables > Boma 0.011
Stables > Release 0.001

Stables > Free 0.033

Push with head
Free > Boma 0.01

Free > Release 0.029

Ambivalent behaviours up to eight times per 
minute. These frequencies were high compared to 
other phases and are higher than those reported for 
wild elephants (2–6 times per 10 minutes) (Garai 
et al. 2022). Furthermore, the higher frequency 
of Frustrated behaviour shown by juveniles and 
subadults suggests that older elephants may 
possess more developed skills in regulating their 
emotions, or be better acclimatized to captivity 
after living for many years in confinement. 

An important factor to consider is the source 
of uncertainty and stress during each phase. 
When confined to their stables, the needs to 
search for food and water and to avoid predators 
were eliminated. This suggests that uncertainty 
was most likely related to the elephants’ inability 
to escape other stressors (Morgan and Tromborg 
2007), such as boredom, physical confinement 
that prevented elephants from interacting with 
or moving away from other group members, and 
restricted access to food and water. 

Interestingly, elephants showed similar 
frequencies of Assessing behaviour during the 
Stables, Boma, and Release phases. A large, 
but insignificant, increase was observed during 
the Free phase, within which some elephants 
exhibited Assessing behaviours up to three times 
per minute. This increase could be attributed to 
increased exposure to natural stimuli and aligns 
with what is expected for wild elephants (Garai et 
al. 2022). When observations were made during 
the Free phase, the elephants had been roaming 
independently for more than three years, so it is 
probable that they had begun to recognize the need 

for assessing their environment as they were no longer 
guided and protected by the handlers. In line with this, 
we also expected the frequency of Assessing behaviours 
to increase during the Release phase, but this was not 
the case. This could be because, initially after release, 
elephants spent more time in familiar areas and only 
began to roam more widely across the reserve in the 
Free phase. 

Social behaviours were significantly more frequent 
and diverse in the Stables and Free phases compared to 
the Boma and Release phases. The lower frequencies 
observed during the Boma and Release phases could be 
attributed to the novelty of the environment, elephants’ 
increased drive to investigate, and the freedom to 
explore away from the rest of the group. The Boma 
phase was the beginning of their life as a herd in the 
wild. However, the presence of their handlers may have 
altered the behaviour of the elephants, and they might 
have found familiarity or reassurance by being near the 
handlers. Another explanation could be that, during 
the Stables phase, the elephants were kept adjacent 
to each other in small enclosures, thus increasing the 
opportunity for social interactions. 

The results showed differences between the array 
and frequencies of specific behaviours expressed by the 
elephants during the different phases of reintegration. 
This was expected as the elephants were exposed to 
different levels of freedom and environmental stimuli 
during the four phases. One Ambivalent behaviour 
that stood out was ‘Swing trunk though legs or to 
foot’, with some elephants exhibiting this behaviour 
up to 5–6 times per minute during the Stables phase, 
suggesting that repeated self-directed behaviours 
(SDBs) can represent a form of stereotypic behaviour 
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Figure 3. Strip plot showing the means (cross) and medians (blue line) of the most frequently recorded detailed behaviours within 
the categories A) Ambivalent, B) Assessing, C) Frustrated, and D) Social during the four reintegration phases. N = number of 
focal samples. The hashtag symbol (#) indicates no significant difference between different integration phases. Asterisks indicate 
significant differences as follows: *p < 0.05; **p < 0.01; ***p < 0.001.
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(Elzanowski and Sergiel 2006) with no obvious 
goal or function (Mason 1991). 

The array of Frustrated behaviours also 
differed across the four phases. ‘Throwing item’ 
was only observed in the Stables phase. This 
behaviour can be interpreted as an escalation of 
the ‘Trunk swish/swing’ behaviour and may have 
been common in the Stables phase due to physical 
restrictions (tethering) experienced. ‘Throwing 
item’ can also act as a warning signal and can 
become dangerous in certain situations (Poole 
and Granli 2011). The significant increase in 
‘Sudden pause to listen’ (freezing) during the Free 
compared to the Stables phase was encouraging, 
possibly indicating an increased engagement with 
the environment and an increasing occurrence 
of auditory or seismic communication among 
individuals (Langbauer et al. 1989). It was 
also to be expected that the increased access to 
novel areas and environmental stimuli would 
result in heightened levels of awareness. During 
the Stables phase, the adults were sometimes 
constrained (tethered) and interactions between 
adults and other group members included 
reassurance behaviours in the form of ‘Trunk to 
another elephant’s mouth’ and ‘Trunk to body’ of 
conspecifics. This was not seen at such elevated 
levels in the Boma, Release, or Free phases, when 
individuals exhibited more physically affectionate 
social interaction behaviours like ‘Push with the 
head' and ‘Rub with head’ (social rubbing).

In this study we observed higher levels of stress 
and uncertainty during the Stables phase in the 
form of increased reassurance behaviour amongst 
stablemates, as well as high frequencies of self-
directed touching in the form of ‘Swing trunk to 
leg or foot’ behaviour. The behaviours indicating 
uncertainty were mostly observed when the 
elephants could not escape circumstances such as 
being tethered or confined to the Stables without the 
freedom to express natural movement. We would 
expect significantly greater disparities between 
captive and free phases when elephants are initially 
held in more restrictive captive environments. In 
cases where reintegration is not a feasible option, 
the next most appropriate system is a genuine 
sanctuary. Such a captive setting represents a 
considerable improvement on a stable system that 
separates bonded individuals and is designed to 
ensure that the elephants experience the highest 

standards of welfare and complete freedom to make 
decisions within their (restricted) environment. This can 
be achieved by the creation of either single or multiple 
areas that are large enough to allow bonded individuals 
or mother and offspring to have the freedom to choose 
where to sleep or with whom to associate. This would 
reduce stress-related behaviours during captivity.

Conclusions
The results of the study suggest that the frequency and 
array of specific behaviours and behavioural categories 
differed between different phases of reintegration, 
although not all differences were significant. The 
results showed decreased frequencies of Frustrated 
behaviours and an increase in Social behaviours 
when the elephants were Free, possibly indicative of 
improved welfare in wild settings. 

Although additional research including longer 
observation periods, more reintegrated individuals, 
larger behavioural sample size, and direct comparisons 
with wild elephants on the same reserve would 
be required to draw more concrete conclusions, 
the preliminary results presented here suggest that 
reintegration is a vital management tool to improve the 
welfare of captive elephants. 

It would also be important to determine the timing 
of different phases of the reintegration process to 
accommodate elephants from different captivity 
systems. For example, elephants subjected to very 
restricted forms of captivity or those being reintegrated 
into reserves in faraway locations may require longer 
periods of adjustment between phases.

We acknowledge that the captive system to which 
these study elephants were subjected may be viewed 
as a more conducive to their welfare and freedom 
of movement compared to more restrictive captive 
management systems. Nevertheless, our research 
underscores that even these relatively improved 
circumstances do not allow expression of the natural 
behaviours observed in fully wild elephants.
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