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Abstract

In response to an increased awareness concerning the welfare of captive animals, several studies have investigated the effect of provi-
sions on stress levels in model species, such as small mammals, birds and fish. In contrast, reptiles have received less attention.
Although many reptilian species are becoming increasingly popular in the pet trade and are frequently used as model species in
various branches of biology and a number of studies have explored how they react to stress in different contexts (eg social, predatory),
little is known about how they react to stress induced by housing conditions or experimental treatments. In this study, we quantified
the effect of provision of perches and leaves as refuges (provisioned) on the behaviour, morphology and physiology of the green anole
(Anolis carolinensis). Our results showed that increased or decreased structural complexity of the cage had no effect on body mass,
tail-base width, heterophil to lymphocyte ratios (H/L ratios), brightness, body colour, behaviour and faecal corticosterone metabolite
(FCM) levels for both males and females in the experimental treatments (provisioned or deprived situation). Our study animals did
score very highly for several stress-indicating variables in the three weeks preceding the experiments — suggesting that they had
experienced considerable stress during capture, transport and temporary housing in the pet store. 
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Introduction
In response to an increased awareness concerning the welfare
of captive animals, numerous studies have investigated stress
(defined as the adverse effect that external or internal stimuli
may have on the physical or mental well-being of the animal;
Carstens & Moberg 2000) and how to avoid it in model
species, such as small mammals (Pfister 1979; Weinberg &
Wong 1986), birds (Asher et al 2009) and fish (Näslund et al
2013). It has been shown that stress, as a result of captivity,
can affect the endocrinology, physiology and behaviour of
animals. This may lead to a general decrease in welfare
(Morgan & Tromborg 2007) and could also confound the
results of scientific experiments or observations on captive
study animals (Garner 2005). Several factors may affect stress
levels in captivity, for example: cage size, sound, temperature,
social structure, etc (Morgan & Tromborg 2007).
One measure that is widely thought to alleviate stress in
artificial housing conditions is dubbed ‘environmental
provisioning’ (EP): modifying the captive environment by,
for example: adding structures, that could lead to an
improvement in the biological functioning of the animals
(Newberry & Shackleton 1997). The effect of EP on welfare

is relatively well studied and proven to be effective in
mammals (Cooper et al 1996; Townsend 1997) and birds
(Newberry & Shackleton 1997; Dawkins et al 2003).
Although a number of studies have explored how reptiles
react to stress in different contexts (eg social; Greenberg
et al 1984, Greenberg & Crews 1990; Greenberg 2003 and
predatory; Hennig et al 1976; Hennig 1977), little is known
about what effect EP has on welfare and, subsequently,
stress in reptiles. It also remains difficult to assess stress
levels in reptiles and amphibians in an objective manner due
to their large phylogenetic distance from humans and
mammals (Langkilde & Shine 2006).
Table 1 provides an overview of, as far as we are aware, all
studies investigating EP in reptiles. Remarkably, and in
contrast to previously mentioned research on mammals and
birds, there does not appear to be a general consensus about
the effect of EP on stress levels in reptiles. While the
majority of research does demonstrate a positive effect of
EP on the animals’ well-being, the studies by Case et al
(2005) and Therrien et al (2007) give mixed results whereby
certain variables do not indicate a positive effect of EP.
Research that should be discussed separately, given the fact
that it is a good example of a study with negative findings
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