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Reintroductions are an important management tool for the conservation of threatened
species. Personality or temperament of individuals is likely to influence survival in the
reintroduction success of released individuals. We studied behavioural traits related to
personality in the globally endangered Yellow Cardinal Gubernatrix cristata and analysed
whether these traits were associated with the outcome of a reintroduction programme in
Argentina. We found that exploratory behaviour and anti-predator responses were corre-
lated in Yellow Cardinals. Individuals with higher activity levels in the presence of a pred-
ator had a lower risk of mortality following release. Also, less neophobic individuals with
increased exploratory behaviour moved farther away from the release site. High activity
levels in terms of a predatory response could outweigh the cost of higher exposure to
predators and may be beneficial in decreasing predation probability. We recommend the
enhancement of predatory responses before release, especially in individuals with inherent
low mobility. Long-term monitoring of future releases will help understand how individ-
ual variation in behaviour influences reintroduction success in this species.

Keywords: conservation, exploratory behaviour, Gubernatrix cristata, release, risk-taking
behaviour, wildlife trafficking.

Reintroductions of endangered species (i.e. the
intentional movement of an organism into a part
of its native range from which it has disappeared
or become extirpated in historical times; Arm-
strong & Seddon 2008) have become a conserva-
tion strategy used with increasing frequency in
recovery programmes (Seddon et al. 2007, Sed-
don 2010). These often constitute an immense
cost in terms of effort and resources and it is
worthwhile determining the factors affecting their
success. Such factors involve characteristics of the
release site (habitat suitability, threats, the pres-
ence of an existing population), the translocation
protocols (handling, transport, release method), as

well as individual characteristics (such as health
condition, age and time spent in captivity; Letty et
al. 2007). Behaviour should also be considered in
reintroductions (Sutherland 1998, Ewen & Arm-
strong 2007, Greggor et al. 2016, Merrick &
Koprowski 2017), as behavioural traits such as
risk-taking (response to a potentially dangerous sit-
uation) and exploratory behaviour (response to a
new situation) could play a key role in survival of
reintroduced animals and adaptation to their new
environment (Smith & Blumstein 2008, Page et
al. 2019, Moiron et al. 2020, Wilson et al. 2022).
For example, bolder captive-bred Swift Foxes
Vulpes velox showed a lower post-release survival
(Bremner-Harrison et al. 2004), whereas Desert
Tortoises Gopherus agassizii with higher explor-
atory behaviour were more likely to find and use
refugia, which led to higher survival following
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release (Germano et al. 2017). The novelty of the
new environment can generate an acute stress on
released individuals (Letty et al. 2007), and the
way each individual copes with that stress and
reacts to the new environment may influence rein-
troduction success (Cockrem 2013). These beha-
vioural traits are usually studied in the framework
of animal personality research. The term personal-
ity refers to behavioural differences between indi-
viduals that are consistent in time and are
correlated in different contexts and situations
(R�eale et al. 2007). Behavioural traits usually mea-
sured as personality components are aggressive-
ness, sociability, activity, risk-taking (boldness) and
exploratory behaviour (R�eale et al. 2007, Merrick
& Koprowski 2017). These personality traits can
correlate with each other at the individual level,
forming so-called behavioural syndromes (Sih et
al. 2004, Garamszegi et al. 2013). Also known as
‘coping styles’ (Koolhaas et al. 1999, Carere et
al. 2010), behavioural syndromes describe how
individuals cope with stressful situations and posi-
tion them along a proactive–reactive axis, where
proactive individuals are characterized by actively
exploring new environments and being both
aggressive and risk-taking, as opposed to reactive
individuals, which are less aggressive, less bold and
have lower activity levels while exploring new
environments. Personality traits can have a direct
influence on the individual’s fitness, as they are
related to mortality and fecundity (Smith &
Blumstein 2008).

The Yellow Cardinal Gubernatrix cristata is a
South American passerine categorized as Endan-
gered in the IUCN Red List (BirdLife Interna-
tional 2022). Currently, its largest populations
occur in the Espinal ecoregion in Argentina (Reales
et al. 2019, Dom�ınguez et al. 2020). Threats include
habitat loss and the capture of individuals to stock
the illegal cagebird market (BirdLife Interna-
tional 2022), although brood parasitism by the
Shiny Cowbird Molothrus bonariensis also affects
population viability (Dom�ınguez et al. 2015, Aten-
cio et al. 2020). For the past 4 years, a management
plan for rescued individuals from the illegal pet
trade has been carried out in Argentina following
IUCN guidelines for the management of confiscated
live organisms (IUCN 2013). After being seized by
governmental wildlife authorities, rescued Yellow
Cardinals go through a sanitary rehabilitation at the
wildlife recovery centre ‘Fundaci�on Temaik�en’.
After completion of this rehabilitation process, they

are released back into areas with suitable habitat
within their region of origin, determined by the use
of molecular markers (Dom�ınguez et al. 2019).

In this study we examine exploratory and risk-
taking behaviours in Yellow Cardinals recovered
from illegal wildlife trafficking to determine
whether a behavioural syndrome exists in this spe-
cies and to discover whether exploratory and risk-
taking behaviours are associated with the survival
of released individuals.

METHODS

Behavioural tests

We carried out three behavioural tests to character-
ize personality in Yellow Cardinals at the Temaik�en
Species Recovery Centre (CRET, after its acronym
in Spanish) during 2018, 2019 and 2021. We mea-
sured exploratory behaviour by subjecting birds to
a novel environment test and a neophobia test.
Although neophobia can be characterized as risk-
taking or boldness (Frost et al. 2013, Brust &
Guenther 2017, Collins et al. 2019), we follow
R�eale et al. (2007) in considering neophobia pri-
marily an exploration measure, as it constitutes a
response to a novel stimulus (Germano et al. 2017,
Tan & Tan 2019, Vernouillet & Kelly 2020, also
reviewed in Takola et al. 2021). The third test was
an anti-predator response test used as a measure of
risk-taking behaviour (R�eale et al. 2007, Krenhardt
et al. 2021, Sbragaglia & Breithaupt 2022).

All behavioural tests were recorded using a
Sony HDR-CX110 handycam. The neophobia and
novel environment tests were carried out in the
mornings (08:00–10:00 h) and the anti-predator
test was carried out in the afternoons (15:00 and
16:00 h). Behavioural tests were performed on dif-
ferent days. Due to logistical constraints within the
recovery centre, not all individuals could be tested
for all three behavioural responses (novel environ-
ment test n2018 = 8, n2019 = 20, n2021 = 21; neo-
phobia test n2018 = 0, n2019 = 19, n2021 = 20; anti-
predator response test n2018 = 5, n2019 = 18,
n2021 = 14). Behavioural responses should ideally
be tested repeatedly to diagnose a personality pat-
tern (Dingemanse & Wright 2020), although per-
sonality tests in threatened species should be
carried out with the least manipulation of the ani-
mals involved (Richardson et al. 2019). To mini-
mize stress and handling, we were reluctant to
obtain repeated measures for each behavioural test
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and so the behavioural measures obtained in this
study should be considered as proxies for personal-
ity rather than personality traits per se.

Upon arrival at the recovery centre, birds were
housed in 8-m2 enclosures 2.4 m in height. Each
bird went through a comprehensive recovery pro-
cess, which includes strict quarantine, medical
check-ups and health rehabilitation. Only when
they were discharged by the team of veterinarians
and biologists, judging them fit for release accord-
ing to international animal welfare protocols
(World Association of Zoos and Aquariums 2003),
were behavioural tests carried out.

Exploratory behaviour
Exploratory behaviour was measured as the
response of an individual in the presence of novel
stimuli using two different tests: a novel environ-
ment test (response to a novel environment) and a
neophobia test (response to a novel object).

Novel environment test. We carried out a novel
environment test on 49 Yellow Cardinals. Each bird
was tested once in an octagonal 2.8-m-high
experimental cage of 19.30 m2 containing four
artificial perches, each of them in a different
quadrant (Fig. 1). Yellow Cardinals were captured
from their original enclosure and transported to the
experimental arena in a wooden transport cage with
a sliding door. The transport cage was then placed
inside the experimental arena (Fig. 1). Due to the
high levels of stress that the capture process is likely
to elicit, we set a long acclimation period (45 min)
before the sliding door was opened for the bird to
enter the arena. The closed, wooden transport cage
precluded the bird becoming familiar with the
experimental arena during the acclimation period.
The sliding door was opened from behind, so that
the bird did not see the person who opened it. We
recorded the total number of hops and flights,
number of quadrants visited (1–4) and number of
quadrant changes during the first 5 min after the
bird entered the experimental arena. The total
number of hops and flights constitutes a variable
that describes the Cardinal’s overall mobility in the
new environment, and the number of quadrants
visited and number of quadrant changes describes
the individual’s movement around the experimental
cage.

Neophobia test. We conducted a neophobia test on
39 Yellow Cardinals to obtain another measure of

exploratory behaviour. In 11 cases, the neophobia
test was carried out in the same experimental
arena as the novel environment test; the remaining
28 birds were tested in their original housing
enclosures. The difference in testing enclosure was
accounted for in the analysis. To study the
Cardinal’s response to a novel object, we presented
the bird’s regular diet on a familiar feeding plate on
top of a green cloth early in the morning. The
green cloth was used as the novel object in the
experiment. Neophobia was measured as the
latency to approach the novel object to a distance
of less than 1 m. All individuals were food-deprived
from the night before, so all birds had a strong and
similar motivation to eat.

Risk-taking behaviour

Anti-predator response test. Anti-predator response
was tested in 37 Yellow Cardinals, either in the
experimental arena (n = 23) or in original housing
enclosures (n = 14). The test consisted of
presenting a live potential aerial predator to each
Yellow Cardinal and recording the bird’s mobility
(number of hops and flights) during the first 20 s
of exposure to the predator. Two trained raptors
were used for this test, a Harris’s Hawk Parabuteo
unicinctus and a Peregrine Falcon Falco peregrinus,
both of which occur within the natural distribution
of Yellow Cardinals (BirdLife International 2022).
We chose to work only with aerial predators since
these were the only live potential predators of
Yellow Cardinals available for the trials at the
recovery centre. Initially the test consisted in having
the raptor make a direct flight of 10 m towards the
experimental arena where it ate from a decoy in
front of the cage, and nine Yellow Cardinals were
tested in this way. However, the raptors eventually
became unresponsive to training and for the
remaining 28 trials we instead had a human
walking around the Yellow Cardinal’s cage at <1 m
distance carrying the predator on a falconry glove.
The differences in testing location, approach and
predator species were accounted for in the analysis.
Anti-predator response was measured from the
moment the Yellow Cardinal saw the predatory
bird (i.e. the predator was within the Yellow
Cardinal’s visual field). We considered bolder or
less risk-averse individuals as those that presented a
higher mobility in the anti-predator test. This
assumption was made because being highly active
in the presence of a predator is considered to
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increase their exposure to them, hence putting
them in a riskier situation (Sih et al. 2003, Ward et
al. 2004, Bell 2005); conversely, reducing activity
in the presence of a threat might minimize the
probability of a prey being detected by a predator
(Chelini et al. 2009).

The protocols used in this study have been sub-
jected to an ethical review process by the Research
Ethics Committee of Fundaci�on Temaik�en
(Research Protocol #2018–01). Fundaci�on
Temaik�en is a member of the World Association
of Zoos and Aquariums (WAZA) and thus com-
plies with their standards on animal welfare
(World Association of Zoos and Aquariums 2003).

Release and monitoring

The recovered Yellow Cardinals were released in
suitable habitat within their area of origin in
Argentina at the beginning of the reproductive sea-
son (late September to early October) between
2018 and 2021. Nineteen Yellow Cardinals were
monitored after being released in a private field in
La Pampa province, Argentina (36°480S, 4°370W)
in 2019. Therefore, the survival data used for

subsequent analysis only included individuals liber-
ated in 2019. Of the released animals, 17 had
been tested for all behavioural responses in 2019.
Prior to release, the birds were banded with a
unique colour-ring combination and 17 were
equipped with radio-transmitters weighing 1.0 g
(model A1055; Advanced Telemetry Systems,
Isanti, MN, USA), which corresponds to <3% of
Yellow Cardinal mass. Radio-tags had an 88-day
lifespan and a detection range of approximately
800 m considering the characteristics of our study
area. We carried out radiotracking sessions on foot
during mornings (07:00–12:00 h) and afternoons
(16:00–19:00 h) with the exception of rainy days.
We tracked each radiotagged bird daily using a
Yagi antenna and a hand-held receiver (model
Sika; Biotrack, Wareham, UK). The Yellow Cardi-
nals were tracked until visual contact was made.
Birds were identified and their location was
recorded using a global positioning system device
(eTrex Legend HCx; Garmin, Olathe, KS, USA).
Monitoring took place during most of the breeding
season starting immediately after release (5
October–22 December). We studied whether the
behavioural traits measured were associated with

T T

T T

Quadrant
Artificial
perch

Transport
cage

Figure 1. Layout of the experimental arena in which we tested the Yellow Cardinal’s exploratory behaviour. The arena was divided
into four different quadrants, each with an artificial perch. The birds could be found perched on the cage’s mesh, on the floor or on
the artificial perch. Arrows indicate a possible movement pattern during the experiment, which would correspond to three quadrant
changes and a total of three different quadrants visited.
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Yellow Cardinal survival and the maximum dis-
tance travelled from release site.

Statistical analysis

All statistical analyses were performed in R, ver-
sion 4.0.5 (R Core Team 2020). To describe each
individual’s exploratory behaviour for the novel
environment test, we computed a principal com-
ponents analysis (PCA) using the ‘vegan’ package
(Oksanen et al. 2013), where the total number of
hops and flights (mobility), number of quadrants
visited and number of quadrant changes were
summarized on a single axis (exploration principal
component, exploratory PC) that covered most of
the variability (see Results). We performed a Pear-
son correlation test between the individual’s body
condition (estimated as the residuals of the body
mass on tarsus length regression, n = 37) and the
exploratory PC to examine whether the Yellow
Cardinals’ capacity to move was associated with
their physical condition. Tarsus length was mea-
sured from X-ray images using ImageJ software
(Abr�amoff et al. 2004).

We conducted an ANOVA test between the
different enclosures used for the neophobia test to
determine whether enclosure generated differences
in the mean response of the Yellow Cardinals. To
assess differences between enclosure and approach
in the anti-predator response tests, we conducted
two one-way ANOVA tests. Because the first
approach (direct flight of the predator towards the
bird’s cage) was only carried out in the experimen-
tal arena and the second approach (predator held
in falconry glove) was carried out in both enclo-
sures (experimental arena and original enclosure),
we explored differences in enclosures only for the
second approach. We then tested differences in
approach only for the experimental arena. We
conducted Pearson correlations between the mea-
sures from the different behavioural tests to iden-
tify groups of correlated behaviours.

A Cox Proportional Hazards Model was imple-
mented with the package ‘Survival’ (Ther-
neau 2021) in R to test the different behavioural
measures as predictors of survival of the monitored
Yellow Cardinals. We used monitoring data from
the individuals released in 2019 that had been pre-
viously tested for all three behavioural tests and
for which we had monitoring data (n = 10).
Tagged birds that were lost immediately after lib-
eration (n = 7) were excluded from the analysis.

The proportional hazards model is the most widely
used regression model for studying the survival
time using predictor variables (Fox 2002). As this
model allows the use of censored data, we were
able to include two individuals that were lost dur-
ing the course of monitoring. These two individ-
uals were followed for 10 and 13 days,
respectively. The proportional hazard assumption
required for this model was checked using the
Schoenfeld test.

We also analysed whether exploratory behav-
iour (measures from the novel environment and
neophobia tests) was related to the maximum dis-
tance travelled from the release site. To explore
this association, we performed Pearson’s correla-
tions between the released Cardinals’ maximum
distance travelled from the release site for the first
10 days after liberation and the measures obtained
from both exploratory behaviour tests. We used
the maximum distance travelled within the first
10 days after release in order to include the two
individuals that were lost during the course of the
monitoring (monitored for 10 and 13 days). For
this analysis we only included individuals for
which we had three or more GPS points, or at
least two GPS points if they survived for <3 days.

When necessary, normality and homoscedastic-
ity were tested analytically using the Shapiro–Wilk
and the Levene tests, respectively. In cases where
the normality assumption was not met, the data
were log-transformed.

RESULTS

The variables measured for exploratory behaviour
in a novel environment were standardized and
summarized in a single axis (exploratory PC) that
explained 67.42% of the variation. The loading of
all three variables measured for exploratory behav-
iour was high on this axis (correlations between
original variables and exploratory PC > 0.59;
Table 1), implying that this principal component
is a good overall indicator of exploratory behaviour
in a new environment. An individual with a high
exploratory PC score shows high mobility per se
(total number of hops and flights) as well as a high
mobility throughout the novel environment (total
number of quadrants visited and quadrant
changes) during the first 5 min of experimenta-
tion. Exploratory PC values were not associated
with individuals’ body condition (Pearson’s
R = 0.11, P = 0.53).

© 2023 British Ornithologists' Union.
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The ANOVA for different enclosures used for
the neophobia test did not show evidence of dif-
ferences in the mean response (F = 0.017,
P = 0.897). Also, the anti-predator response trials
did not show any difference in the mean response
between the different enclosures or approaches
(ANOVA, Fenclosure = 0.76, P = 0.4, Fapproach = 0.49,
P = 0.5).

There was a significant correlation between
exploratory PC values and the anti-predator test
measures (Pearson’s R = 0.51, P = 0.02; Fig. 2).
No significant associations were found between
exploratory PC values and neophobia measures
(Pearson’s R = 0.16, P = 0.35) or between neopho-
bia measures and anti-predatory behaviour (Pear-
son’s R = 0.26, P = 0.14).

Survival analysis and post-release
displacement

We were able to obtain monitoring data for 10 of
the previously tested Yellow Cardinals, of which
three survived until the end of the monitoring
period, two were lost 10 and 13 days post-
liberation, and the remaining five died after 2
(n = 2), 15, 18 and 41 days.

The Cox regression model indicated a signifi-
cant effect of anti-predator behaviour on survival

(Cox regression b = �1.16, se = 0.5, z = �2.31,
P = 0.021). The negative association indicates that
the risk of mortality is lower for individuals with
higher anti-predator response. No significant
effects of exploratory behaviour in a novel envi-
ronment (Cox regression b = �0.15, se = 2.25,
z = �0.065, P = 0.95) or neophobia (Cox regres-
sion b = 0.002, se = 0.002, z = 0.881, P = 0.38)
on survival were found. The proportional hazards
assumption for this model was met (Schoenfeld’s
global P = 0.23).

We found significant associations between maxi-
mum distance travelled from the release site during
the first 10 days post-liberation and exploratory
behaviours (Exploratory PC Pearson’s R = 0.77,
P = 0.03; Neophobia Pearson’s R = �0.75,
P = 0.03; Fig. 3).

DISCUSSION

Yellow Cardinals varied in their exploratory and
risk-taking behaviours and there was a positive cor-
relation between exploratory behaviour in a new
environment and the response to a predator. Indi-
viduals that showed higher mobility in the pres-
ence of a predator also performed increased
exploratory behaviours in a novel environment.
This pattern has been already observed for other
species (Van Oers et al. 2004, Jones &
Godin 2010) and is in accordance with the coping
styles behavioural syndrome (Koolhaas et al. 1999,
Carere et al. 2010). For this temperament indica-
tor, individuals are placed along a reactive–proac-
tive axis, where proactive individuals initiate a
flight/fight response towards stress, and are charac-
terized as being less risk-averse, more aggressive
and explore new environments actively. In con-
trast, reactive individuals are shyer, less aggressive
and less active. Although behavioural responses of
Yellow Cardinals might reveal a behavioural syn-
drome, we cannot rule out the possibility that the
association found between anti-predator behaviour
and exploratory behaviour in a novel environment
is a consequence of a carryover of a general activ-
ity level of the individuals (R�eale et al. 2007, Car-
ter et al. 2013). To be certain about the
personality component, activity trials within a
non-novel environment could be carried out to
correct for measures of activity in the novel envi-
ronment (Herborn et al. 2010).

Interestingly, the two different measures for
exploratory behaviour, novel environment and

Table 1. Correlations between the novel environment test vari-
ables and the exploratory principal component.

Selected axis Exploratory PC (69.5%)

Mobility R = 0.91 P < 0.001
Quadrants visited R = 0.59 P < 0.001
Quadrant changes R = 0.92 P < 0.001

The values shown are Pearson’s correlation coefficients (R)
and their associated significance values.
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Figure 2. The association between exploratory PC values and
anti-predator response measures (n = 35).
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neophobia, were not correlated. This absence of
significant contextual repeatability for exploratory
tests has been observed in other species (Jones &
Godin 2010, Arvidsson et al. 2017, Germano et
al. 2017, Vernouillet & Kelly 2020), suggesting
that exploration is a context-dependent behaviour
and does not necessarily reflect temperament.
Neophobia was also not correlated with anti-
predator response.

As our study species is globally threatened, we
tried to minimize manipulation and stress
throughout the study, precluding the collection of
repeated measures of behaviour. Thus, we cannot
be certain whether the behavioural responses
measured reflect personality patterns. Predation is
one of the key factors responsible for the failure
of many conservation reintroductions (Moseby
et al. 2011, Cortez et al. 2015, Lopes et al. 2017,
Destro et al. 2018). In fact, the main cause of
mortality for released Yellow Cardinals during
past liberations has been predation (Dom�ınguez
et al. 2019). The results of the survival analysis
indicated that Yellow Cardinals showing higher
activity levels when exposed to a potential preda-
tor in captivity had a lower mortality risk after
reintroduction compared with individuals that
were less active in the trials. Despite the low
sample size of our study, we did detect a signifi-
cant association of behavioural traits with survival
and post-release dispersal, suggesting that the
association between these variables is indeed very
strong. Boldness or risk aversion is a personality
trait that has been generally associated with lower
survival rates (Smith & Blumstein 2008, Carter
et al. 2010, May et al. 2016) as bolder individuals
present lower risk aversion, which increases their

exposure to predators and makes them more
likely to be predated. Our findings contrast with
most studies, as less risk-averse Yellow Cardinals
presented increased survival. Studies on fish have
shown that boldness is not always a maladaptative
trait when it comes to predation (Smith & Blum-
stein 2010), as bolder individuals take more risks
inspecting predators, which could dissuade them
from attack (Godin & Davis 1995, Brown & Dre-
ier 2002) and could also provide them with a bet-
ter risk assessment (Licht 1989). Moreover, the
higher activity recorded in the predator trial could
reflect a benefit of the escape response that out-
weighs the cost of higher exposure to predators.
It is possible that a freezing or low mobility
response to predators could decrease survival from
a predator attack. In our study we did not witness
predatory events the moment they occurred, and
hence we do not know whether higher survival of
less risk-averse Yellow Cardinals occurred as a
consequence of fewer predatory attacks (as a
result of a higher risk assessment) or an enhanced
ability to escape an attack once initiated. In either
case, in a conservation programme that involves
returning rescued individuals back into the wild,
it could be advantageous to enhance potentially
lost or decayed predatory recognition in pre-
release training sessions (Griffin et al. 2000, Cor-
tez et al. 2015) to compensate for the inherent
low mobility of reactive individuals. Classical con-
ditioning procedures in which animals learn that
model predators are predictors of an aversive
event can enhance predator recognition (Griffin
et al. 2000).

Post-release dispersal and movement patterns
can be influenced by an individual’s personality
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Figure 3. Maximum distances travelled (m) from the release site in the first 10 days post-release in relation to measures obtained in
the novel environment and the neophobia tests (n = 8).
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traits (McDougall et al. 2006, Watters & Mee-
han 2007, Cote et al. 2010, Sih et al. 2012, Mer-
rick & Koprowski 2017, West et al. 2019). In our
study, Yellow Cardinals with a higher exploratory
score in the behavioural tests (high exploratory PC
in the novel environment test and lower latency to
approach a novel object) moved farther away from
their release sites during the first 10 days post-
liberation. Similar results have been found in the
past for other birds (Botero-Delgadillo et al. 2020,
Smetzer et al. 2021). Study of the post-release
exploratory movements is of great importance
when it comes to making management decisions
for reintroduction projects (Berger-Tal &
Saltz 2014). These exploratory movements may
help individuals to familiarize themselves with the
new habitat by allowing them to gain information
about the novel environment, leading to efficient
resource utilization, predator avoidance and mate
location (Berger-Tal & Saltz 2014). Our results
show the potential for using behavioural traits in
captivity to anticipate the movement patterns of
released Yellow Cardinals.

Environment can change spatially and tempo-
rally, and so personality traits that are favourable
in one context may be suboptimal in a different
one (Dingemanse et al. 2004). The largest popula-
tions of Yellow Cardinals are currently found in
the northeastern, central and southern areas of its
distribution range in Argentina (Reales et al. 2019,
Dom�ınguez et al. 2020). Due to the intensification
of agricultural activities and livestock ranching,
these areas continue to undergo loss and transfor-
mation of natural habitats (Arturi 2005, Mat-
teucci 2012). Thus, it is important to keep in
mind that less risk-averse individuals were more
successful for this particular release site and in this
particular study period. Further, in variable or
unpredictable conditions, birds with reactive per-
sonalities (less risk-averse, less aggressive, lower
exploratory behaviour) may be more likely to be
successful, whereas in non-changing or predictable
conditions, proactive personalities (bolder, more
aggressive, high exploratory behaviour) may have
greater fitness (Cockrem 2013, Smit & van
Oers 2019). Because of this context-dependency,
we recommend management efforts to maintain
behavioural variability for released populations of
rescued Yellow Cardinals (Watters & Mee-
han 2007, Merrick & Koprowski 2017).

Which behavioural traits may succeed in the
long term cannot be predicted by our findings.

Long-term monitoring could deliver a better
understanding of the role personality plays in rein-
troduction success for this species. Our results
reflected associations of behavioural traits with
short-term survival, which is linked to the individ-
ual’s challenges of facing and adapting to a new
environment (Letty et al. 2007, Stamps 2007).
However, how personality affects survival of Yel-
low Cardinals beyond this early stage of post-
reintroduction is something still to be determined.
For example, personality can significantly impact
reproductive success (Both et al. 2005, Cole &
Quinn 2014, Roth et al. 2021), which is another
key fitness component that should be considered
in reintroduction programme evaluations
(IUCN 2013).

Our study contributes new evidence for the rel-
evance of individual behavioural variation as a key
factor influencing the reintroduction success of a
globally endangered species. The publication of
results of reintroduction outcomes are crucial for
optimizing conservation strategies for endangered
species (Caro & Sherman 2011) and should be
encouraged among researchers and conservation
practitioners.

We thank Efrain Polo and the caretakers at Fundaci�on
Temaik�en for collaboration in conducting the beha-
vioural tests at the Species Recovery Centre. We also
thank J. C. Padilla and F. Bruno for their support at the
release site and ONG Aves Argentinas for granting
financial support. Finally, we thank Richard Fuller, Mari-
sol Dom�ınguez, Romina Scardamaglia and three anony-
mous referees for their constructive comments and
suggestions on a previous version of the manuscript.

AUTHOR CONTRIBUTIONS

Melina Atencio: Conceptualization; data curation;
formal analysis; funding acquisition; methodology;
project administration; visualization; writing – orig-
inal draft. Mar�ıa Alicia de la Colina: Conceptuali-
zation; funding acquisition; resources; writing –
review and editing. Bettina Mahler: Conceptualiza-
tion; funding acquisition; project administration;
supervision; visualization; writing – original draft;
writing – review and editing.

CONFLICT OF INTEREST

The authors have no conflict of interest.

© 2023 British Ornithologists' Union.

8 M. Atencio, M. A. de la Colina and B. Mahler

 1474919x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ibi.13191 by B

ettina M
ahler - U

niv de B
uenos A

ires , W
iley O

nline L
ibrary on [20/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



ETHICAL NOTE

None.

FUNDING

None.

Data Availability Statement

The data used for this study are available for
access at Elsevier’s Mendeley Data repository (doi:
10.17632/bzbfzyb873.2).

REFERENCES

Abr�amoff, M.D., Magalh~aes, P.J. & Ram, S.J. 2004. Image
processing with ImageJ. Biophotonics Int. 11: 36–42.

Armstrong, D.P. & Seddon, P.J. 2008. Directions in
reintroduction biology. Trends Ecol. Evol. 23: 20–25.

Arturi, M. 2005. Situaci�on ambiental en la Ecorregi�on Espinal.
In Brown, M., Mart�ınez Ortiz, U., Acerbi, M. & Corcuera, J.
(eds) La Situaci�on Ambiental Argentina 2005: 241–246.
Buenos Aires: Fundaci�on Vida Silvestre.

Arvidsson, L.K., Adriaensen, F., van Dongen, S., de
Stobbeleere, N. & Matthysen, E. 2017. Exploration behaviour
in a different light: Testing cross-context consistency of a
common personality trait. Anim. Behav. 123: 151–158.

Atencio, M., Reboreda, J.C. & Mahler, B. 2020. Brood
parasitism leads to zero recruitment in the globally
endangered yellow cardinal Gubernatrix cristata. Bird
Conserv. Int. 32: 1–7.

Bell, A.M. 2005. Behavioural differences between individuals
and two populations of stickleback (Gasterosteus aculeatus).
J. Evol. Biol. 18: 464–473.

Berger-Tal, O. & Saltz, D. 2014. Using the movement
patterns of reintroduced animals to improve reintroduction
success. Curr. Zool. 60: 515–526.

BirdLife International. 2022. Species factsheet: Gubernatrix
cristata. Available at: http://www.birdlife.org (accessed 15
March 2022).

Botero-Delgadillo, E., Quirici, V., Poblete, Y., Poulin, E.,
Kempenaers, B. & V�asquez, R.A. 2020. Exploratory
behavior, but not aggressiveness, is correlated with
breeding dispersal propensity in the highly philopatric thorn-
tailed rayadito. J. Avian Biol. 51: 1–12.

Both, C., Dingemanse, N.J., Drent, P.J. & Tinbergen, J.M.
2005. Pairs of extreme avian personalities have highest
reproductive success. J. Anim. Ecol. 74: 667–674.

Bremner-Harrison, S., Prodohl, P.A. & Elwood, R.W. 2004.
Behavioural trait assessment as a release criterion:
Boldness predicts early death in a reintroduction programme
of captive-bred swift fox (Vulpes velox). Anim. Conserv. 7:
313–320.

Brown, G.E. & Dreier, V.M. 2002. Predator inspection
behaviour and attack cone avoidance in a characin fish: The
effects of predator diet and prey experience. Anim. Behav.
63: 1175–1181.

Brust, V. & Guenther, A. 2017. Stability of the Guinea pigs
personality–cognition–linkage over time. Behav. Processes
134: 4–11.

Carere, C., Caramaschi, D. & Fawcett, T.W. 2010.
Covariation between personalities and individual differences
in coping with stress: Converging evidence and hypotheses.
Curr. Zool. 56: 728–740.

Caro, T. & Sherman, P.W. 2011. Endangered species and a
threatened discipline: Behavioural ecology. Trends Ecol.
Evol. 26: 111–118.

Carter, A.J., Goldizen, A.W. & Tromp, S.A. 2010. Agamas
exhibit behavioral syndromes: Bolder males bask and feed
more but may suffer higher predation. Behav. Ecol. 21: 655–
661.

Carter, A.J., Feeney, W.E., Marshall, H.H., Cowlishaw, G. &
Heinsohn, R. 2013. Animal personality: What are
behavioural ecologists measuring? Biol. Rev. 88: 465–475.

Chelini, M.C., Willemart, R.H. & Hebets, E.A. 2009. Costs
and benefits of freezing behaviour in the harvestman
Eumesosoma roeweri (Arachnida, Opiliones). Behav.
Processes 82: 153–159.

Cockrem, J.F. 2013. Corticosterone responses and
personality in birds: Individual variation and the ability to
cope with environmental changes due to climate change.
Gen. Comp. Endocrinol. 190: 156–163.

Cole, E.F. & Quinn, J.L. 2014. Shy birds play it safe:
Personality in captivity predicts risk responsiveness during
reproduction in the wild. Biol. Lett. 10: 20140178.

Collins, S.M., Hatch, S.A., Elliott, K.H. & Jacobs, S.R. 2019.
Boldness, mate choice and reproductive success in Rissa
tridactyla. Anim. Behav. 154: 67–74.

Cortez, M., Valdez, D.J., Navarro, J.L. & Martella, M.B.
2015. Efficiency of antipredator training in captive-bred
greater rheas reintroduced into the wild. Acta Ethol. 18:
187–195.

Cote, J., Fogarty, S., Weinersmith, K., Brodin, T. & Sih, A.
2010. Personality traits and dispersal tendency in the
invasive mosquitofish (Gambusia affinis). Proc. R. Soc.
Lond. B Biol. Sci. 277: 1571–1579.

Destro, G.F.G., De Marco, P. & Terribile, L.C. 2018. Threats
for bird population restoration: A systematic review.
Perspect. Ecol. Conserv. 16: 68–73.

Dingemanse, N.J. & Wright, J. 2020. Criteria for acceptable
studies of animal personality and behavioural syndromes.
Ethology 126: 865–869.

Dingemanse, N.J., Both, C., Drent, P.J. & Tinbergen, J.M.
2004. Fitness consequences of avian personalities in a
fluctuating environment. Proc. R. Soc. Lond. B Biol. Sci.
271: 847–852.

Dom�ınguez, M., Reboreda, J.C. & Mahler, B. 2015. Impact
of shiny cowbird and botfly parasitism on the reproductive
success of the globally endangered yellow cardinal
Gubernatrix cristata. Bird Conserv. Int. 25: 294–305.

Dom�ınguez, M., Pizzarello, G., Atencio, M., Scardamaglia,
R. & Mahler, B. 2019. Genetic assignment and monitoring
of yellow cardinals. J. Wildl. Manage. 83: 1336–1344.

Dom�ınguez, M., Lapido, R., Gorrindo, A., Archuby, D.,
Correa, E., Llanos, F., et al. 2020. A citizen science survey
discloses the current distribution of the endangered yellow
cardinal Gubernatrix cristata in Argentina. Bird Conserv. Int.
31: 139–150.

© 2023 British Ornithologists' Union.

Behaviour and reintroduction in yellow cardinals 9

 1474919x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ibi.13191 by B

ettina M
ahler - U

niv de B
uenos A

ires , W
iley O

nline L
ibrary on [20/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.17632/bzbfzyb873.2
http://www.birdlife.org


Ewen, J.G. & Armstrong, D.P. 2007. Strategic monitoring of
reintroductions in ecological restoration programmes.
Ecoscience 14: 401–409.

Fox, J. (ed). 2002. Cox proportional-hazards regression for
survival data. In An R and S-PLUS Companion to Applied
Regression: 1–18. London: SAGE Publications.

Frost, A.J., Thomson, J.S., Smith, C., Burton, H.C., Davis,
B., Watts, P.C. & Sneddon, L.U. 2013. Environmental
change alters personality in the rainbow trout,
Oncorhynchus mykiss. Anim. Behav. 85: 1199–1207.

Garamszegi, L.Z., Mark�o, G. & Herczeg, G. 2013. A meta-
analysis of correlated behaviours with implications for
behavioural syndromes: Mean effect size, publication bias,
phylogenetic effects and the role of mediator variables. Evol.
Ecol. 26: 1213–1235.

Germano, J.M., Nafus, M.G., Perry, J.A., Hall, D.B. &
Swaisgood, R.R. 2017. Predicting translocation outcomes with
personality for desert tortoises. Behav. Ecol. 28: 1075–1084.

Godin, J.G.J. & Davis, S.A. 1995. Who dares, benefits:
Predator approach behaviour in the guppy (Poecilia
reticulata) deters predator pursuit. Proc. R. Soc. Lond. B
Biol. Sci. 259: 193–200.

Greggor, A.L., Berger-Tal, O., Blumstein, D.T., Angeloni,
L., Bessa-Gomes, C., Blackwell, B.F., St Clair, C.C.,
Crooks, K., de Silva, S., Fern�andez-Juricic, E.,
Goldenberg, S.Z., Mesnick, S.L., Owen, M., Price, C.J.,
Saltz, D., Schell, C.J., Suarez, A.V., Swaisgood, R.R.,
Winchell, C.S. & Sutherland, W.J. 2016. Research
priorities from animal behaviour for maximising conservation
progress. Trends Ecol. Evol. 31: 953–964.

Griffin, A.S., Blumstein, D.T. & Evans, C.S. 2000. Training
captive-bred or translocated animals to avoid predators.
Conserv. Biol. 14: 1317–1326.

Herborn, K.A., Macleod, R., Miles, W.T., Schofield, A.N.,
Alexander, L. & Arnold, K.E. 2010. Personality in captivity
reflects personality in the wild. Anim. Behav. 79: 835–843.

IUCN. 2013. Guidelines for Reintroductions and Other
Conservation Translocations. Version 1.0.

Jones, K.A. & Godin, J.G.J. 2010. Are fast explorers slow
reactors? Linking personality type and anti-predator
behaviour. Proc. R. Soc. Lond. B Biol. Sci. 277: 625–632.

Koolhaas, J.M., Korte, S.M., De Boer, S.F., van der Vegt,
B.J., van Reenen, C.G., Hopster, H., De Jong, I.C. &
Blokhuis, H.J. 1999. Coping styles in animals: Current
status in behavior and stress-physiology. Neurosc.
Biobehav. Rev. 23: 925–935.

Krenhardt, K., Mark�o, G., Jablonszky, M., T€or€ok, J. &
Garamszegi, L.Z. 2021. Sex-dependent risk-taking
behaviour towards different predatory stimuli in the collared
flycatcher. Behav. Processes 186: 104360.

Letty, J., Marchandeau, S. & Aubineau, J. 2007. Problems
encountered by individuals in animal translocations: Lessons
from field studies. Ecoscience 14: 420–431.

Licht, T. 1989. Discriminating between hungry and satiated
predators: The response of guppies (Poecilia reticulata) from
high and low predation sites 1. Ethology 82: 238–243.

Lopes, A.R., Rocha, M.S., Junior, M.G., Mesquita, W.U.,
Silva, G.G., Vilela, D.A. & Azevedo, C.S. 2017. The
influence of anti-predator training, personality and sex in the
behavior, dispersion and survival rates of translocated
captive-raised parrots. Global Ecol. Conserv. 11: 146–157.

Matteucci, S.D. 2012. Ecorregi�on Espinal. In Morello, J.,
Matteucci, S.D., Rodr�ıguez, A.F. & Silva, M.E. (eds)
Ecorregiones y Complejos Ecosist�emicos Argentinos: 349–
390. Buenos Aires: Orientaci�on Gr�afica Editora SRL.

May, T.M., Page, M.J. & Fleming, P.A. 2016. Predicting
survivors: Animal temperament and translocation. Behav.
Ecol. 27: 969–977.

McDougall, P.T., R�eale, D., Sol, D. & Reader, S.M. 2006.
Wildlife conservation and animal temperament: Causes and
consequences of evolutionary change for captive,
reintroduced, and wild populations. Anim. Conserv. 9: 39–48.

Merrick, M.J. & Koprowski, J.L. 2017. Should we consider
individual behavior differences in applied wildlife
conservation studies? Biol. Conserv. 209: 34–44.

Moiron, M., Laskowski, K.L. & Niemel€a, P.T. 2020.
Individual differences in behaviour explain variation in
survival: A meta-analysis. Ecol. Lett. 23: 399–408.

Moseby, K.E., Read, J.L., Paton, D.C., Copley, P., Hill, B.M.
& Crisp, H.A. 2011. Predation determines the outcome of
10 reintroduction attempts in arid South Australia. Biol.
Conserv. 144: 2863–2872.

Oksanen, J., Blanchet, F.G., Kindt, R., Legendre, P.,
Minchin, P.R., O’Hara, R.B., Simpson, G.L., Solymos, P.,
Stevens, M.H.H. & Wagner, H. 2013. Community ecology
package. R package version 2, 321–326.

Page, K.D., Ruykys, L., Miller, D.W., Adams, P.J., Bateman,
P.W. & Fleming, P.A. 2019. Influences of behaviour and
physiology on body mass gain in the woylie (Bettongia
penicillata ogilbyi) post-translocation.Wildl. Res. 46: 429–443.

R Core Team 2020. R: A Language and Environment for
Statistical Computing. Vienna: R Foundation for Statistical
Computing.

R�eale, D., Reader, S.M., Sol, D., McDougall, P.T. &
Dingemanse, N.J. 2007. Integrating animal temperament
within ecology and evolution. Biol. Rev. 82: 291–318.

Reales, F., Sarquis, J.A., Dardanelli, S. & Lammertink, M.
2019. Range contraction and conservation of the
endangered yellow cardinal. J. Nature Conserv. 50: 125708.

Richardson, K.M., Parlato, E.H., Walker, L.K., Parker, K.A.,
Ewen, J.G. & Armstrong, D.P. 2019. Links between
personality, early natal nutrition and survival of a threatened
bird. Philos. Trans. R. Soc. Lond. B Biol. Sci. 374:
20190373.

Roth, A.M., Dingemanse, N.J., Nakagawa, S., McDonald,
G.C., Løvlie, H., Robledo-Ruiz, D.A. & Pizzari, T. 2021.
Sexual selection and personality: Individual and group-level
effects on mating behaviour in red junglefowl. J. Anim. Ecol.
90: 1288–1306.

Sbragaglia, V. & Breithaupt, T. 2022. Daily activity rhythms,
chronotypes, and risk-taking behavior in the signal crayfish.
Curr. Zool. 68: 177–183.

Seddon, P.J. 2010. From reintroduction to assisted
colonization: Moving along the conservation translocation
spectrum. Restor. Ecol. 18: 796–802.

Seddon, P.J., Armstrong, D.P. & Maloney, R.F. 2007.
Developing the science of reintroduction biology. Conserv.
Biol. 21: 303–312.

Sih, A., Kats, L.B. & Maurer, E.F. 2003. Behavioural
correlations across situations and the evolution of
antipredator behaviour in a sunfish–salamander system.
Anim. Behav. 65: 29–44.

© 2023 British Ornithologists' Union.

10 M. Atencio, M. A. de la Colina and B. Mahler

 1474919x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ibi.13191 by B

ettina M
ahler - U

niv de B
uenos A

ires , W
iley O

nline L
ibrary on [20/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Sih, A., Bell, A. & Johnson, J.C. 2004. Behavioral
syndromes: An ecological and evolutionary overview. Trends
Ecol. Evol. 19: 372–378.

Sih, A., Cote, J., Evans, M., Fogarty, S. & Pruitt, J. 2012.
Ecological implications of behavioural syndromes. Ecol. Lett.
15: 278–289.

Smetzer, J.R., Greggor, A.L., Paxton, K.L., Masuda, B. &
Paxton, E.H. 2021. Automated telemetry reveals post-
reintroduction exploratory behavior and movement patterns
of an endangered corvid, ʻAlal�a (Corvus hawaiiensis) in
Hawaiʻi, USA. Global Ecol. Conserv. 26: e01522.

Smit, J.A. & van Oers, K. 2019. Personality types vary in
their personal and social information use. Anim. Behav. 151:
185–193.

Smith, B.R. & Blumstein, D.T. 2008. Fitness consequences
of personality: A meta-analysis. Behav. Ecol. 19: 448–455.

Smith, B.R. & Blumstein, D.T. 2010. Behavioral types as
predictors of survival in Trinidadian guppies (Poecilia
reticulata). Behav. Ecol. 21: 919–926.

Stamps, J.A. 2007. Growth–mortality tradeoffs and
‘personality traits’ in animals. Ecol. Lett. 10: 355–363.

Sutherland, W.J. 1998. The importance of behavioural studies
in conservation biology. Anim. Behav. 56: 801–809.

Takola, E., Krause, E.T., M€uller, C. & Schielzeth, H. 2021.
Novelty at second glance: A critical appraisal of the novel
object paradigm based on meta-analysis. Anim. Behav. 180:
123–142.

Tan, M.K. & Tan, H.T.W. 2019. Individual-and population-level
personalities in a floriphilic katydid. Ethology 125: 114–121.

Therneau, T. 2021. Survival: Survival analysis. R package
version 3.2-10. Available at: https://CRAN.R-project.org/
package=survival (accessed 15 March 2022).

Van Oers, K., Drent, P.J., De Goede, P. & Van Noordwijk,
A.J. 2004. Realized heritability and repeatability of risk-
taking behaviour in relation to avian personalities. Proc. R.
Soc. Lond. B Biol. Sci. 271: 65–73.

Vernouillet, A. & Kelly, D.M. 2020. Individual exploratory
responses are not repeatable across time or context for four
species of food-storing corvid. Sci. Rep. 10: 1–11.

Ward, A.J., Thomas, P., Hart, P.J. & Krause, J. 2004.
Correlates of boldness in three-spined sticklebacks
(Gasterosteus aculeatus). Behav. Ecol. Sociobiol. 55: 561–
568.

Watters, J.V. & Meehan, C.L. 2007. Different strokes: Can
managing behavioral types increase post-release success?
Appl. Anim. Behav. Sci. 102: 364–379.

West, R.S., Blumstein, D.T., Letnic, M. & Moseby, K.E.
2019. Searching for an effective pre-release screening tool
for translocations: Can trap temperament predict behaviour
and survival in the wild? Biodivers. Conserv. 28: 229–243.

Wilson, B.A., Evans, M.J., Gordon, I.J., Banks, S.C.,
Batson, W.G., Wimpenny, C., Newport, J. & Manning,
A.D. 2022. Personality and plasticity predict postrelease
performance in a reintroduced mesopredator. Anim. Behav.
187: 177–189.

World Association of Zoos and Aquariums. 2003. WAZA
Code of Ethics and Animal Welfare. Available at: http://www.
waza.org (accessed 15 March 2022).

Received 21 June 2022;
Revision 13 December 2022;

revision accepted 11 February 2023.
Associate Editor: David Canal.

© 2023 British Ornithologists' Union.

Behaviour and reintroduction in yellow cardinals 11

 1474919x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ibi.13191 by B

ettina M
ahler - U

niv de B
uenos A

ires , W
iley O

nline L
ibrary on [20/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://CRAN.R-project.org/package%3Dsurvival
https://CRAN.R-project.org/package%3Dsurvival
http://www.waza.org
http://www.waza.org

	 METHODS
	 Behavioural tests
	 Exploratory behaviour
	 Novel environment test
	 Neophobia test

	 Risk-taking behaviour
	 Anti-predator response test


	 Release and monitoring
	ibi13191-fig-0001
	 Statistical analysis

	 RESULTS
	 Survival analysis and post-release displacement

	 DISCUSSION
	ibi13191-fig-0002
	ibi13191-fig-0003

	 &thinsp;
	 AUTHOR CONTRIBUTIONS
	 CONFLICT OF INTEREST
	 ETHICAL NOTE
	 FUNDING
	 Data Availability Statement
	ibi13191-bib-0001
	ibi13191-bib-0002
	ibi13191-bib-0003
	ibi13191-bib-0004
	ibi13191-bib-0005
	ibi13191-bib-0006
	ibi13191-bib-0007
	ibi13191-bib-0008
	ibi13191-bib-0009
	ibi13191-bib-0010
	ibi13191-bib-0080
	ibi13191-bib-0011
	ibi13191-bib-0012
	ibi13191-bib-0013
	ibi13191-bib-0014
	ibi13191-bib-0015
	ibi13191-bib-0016
	ibi13191-bib-0017
	ibi13191-bib-0018
	ibi13191-bib-0019
	ibi13191-bib-0020
	ibi13191-bib-0021
	ibi13191-bib-0022
	ibi13191-bib-0023
	ibi13191-bib-0024
	ibi13191-bib-0025
	ibi13191-bib-0026
	ibi13191-bib-0027
	ibi13191-bib-0028
	ibi13191-bib-0029
	ibi13191-bib-0030
	ibi13191-bib-0031
	ibi13191-bib-0032
	ibi13191-bib-0033
	ibi13191-bib-0034
	ibi13191-bib-0035
	ibi13191-bib-0036
	ibi13191-bib-0037
	ibi13191-bib-0038
	ibi13191-bib-0039
	ibi13191-bib-0040
	ibi13191-bib-0041
	ibi13191-bib-0042
	ibi13191-bib-0043
	ibi13191-bib-0044
	ibi13191-bib-0045
	ibi13191-bib-0046
	ibi13191-bib-0047
	ibi13191-bib-0048
	ibi13191-bib-0049
	ibi13191-bib-0050
	ibi13191-bib-0051
	ibi13191-bib-0052
	ibi13191-bib-0053
	ibi13191-bib-0054
	ibi13191-bib-0055
	ibi13191-bib-0056
	ibi13191-bib-0057
	ibi13191-bib-0058
	ibi13191-bib-0059
	ibi13191-bib-0060
	ibi13191-bib-0061
	ibi13191-bib-0062
	ibi13191-bib-0063
	ibi13191-bib-0064
	ibi13191-bib-0065
	ibi13191-bib-0066
	ibi13191-bib-0067
	ibi13191-bib-0068
	ibi13191-bib-0069
	ibi13191-bib-0070
	ibi13191-bib-0071
	ibi13191-bib-0072
	ibi13191-bib-0073
	ibi13191-bib-0074
	ibi13191-bib-0075
	ibi13191-bib-0076
	ibi13191-bib-0077
	ibi13191-bib-0078
	ibi13191-bib-0079


