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Abstract

Circumstances surrounding advances in stranding response and veterinary care have created a growing need for the long-term housing 
of captive sea turtles. However, the difficulty in recreating natural conditions in captive settings places a responsibility on caregivers to 
offset wild-type behavioural deficits with enrichment programming that is, preferably, commensurate with the limitations of each 
enclosure. Though standardised, multi-institutional behavioural monitoring programmes are currently lacking for marine turtles, facilities 
housing (or planning to house) sea turtles for the long-term are strongly advised to include ‘wellness’ as a fundamental part of their 
animal care protocol. Here, concepts of wellness and enrichment in sea turtles are reviewed, and a framework for developing long-
term behavioural monitoring programming is provided. 
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Introduction 
The growing recognition among both the public and the 
institutions they support that the physical and emotional 
well-being, or ‘welfare’, of long-term captive animals is an 
important professional and ethical obligation is prompting 
zoos and aquaria to address these issues among a broad 
range of taxa (Mellen & Ellis 1996; Barber 2009). Modern 
exhibit designs are increasingly focused on creating ‘natu-
ralistic’ surroundings for living collections, and science-
based enrichment programmes, many of which are now 
required for accreditation by the Association of Zoos and 
Aquariums (AZA), have become the norm at most large 
institutions (Maple & Lindberg 2008). Broadly defined, 
animal welfare describes the physical and psychological 
abilities an animal has to cope with the challenges of its 
environment (Broom 1988, 1996; Barber & Mellen 2008), 
and can involve both scientific and ethical questions 
(Appleby 1997; Sandøe & Simonsen 1992). Webster (2008) 
simply defined animal welfare as “living a natural life, 
being fit and healthy, and being happy.”  
In the realm of animal husbandry, ‘environmental enrich-
ment’ generally refers to any technique intended to improve 
the well-being of a captive animal, often through the manip-
ulation of its environment (Newberry 1995). These tech-
niques introduce various stimuli to encourage captive animals 
to broaden their behavioural spectrum, reinforce desirable 
behaviours, and/or reduce undesirable ones. Among marine 
vertebrates, considerable attention has been devoted to the 
study of cognition and social behaviour of captive marine 

mammals (Clark 2013), resulting in the development of a 
suite of environmental enrichment programmes to address 
their complex needs (Delfour & Beyer 2012). Similarly, 
enrichment programmes designed for sea turtles have been 
employed by various aquaria and rehabilitation centres, but 
few have been described in the literature. Among those, only 
one quantitatively measured the effects of enrichment on 
behaviour (Therrian et al 2007), but all of them reported 
‘improvements’ in the perceived well-being of the turtles 
through increased activity levels and reduction of repetitive 
behaviours (Ethier & Balsamo 2005; Therrien et al 2007; 
Guillen et al 2008). Even simple devices such as water jugs, 
PVC pipes and stationary ‘back-scratching’ devices elicited 
exploratory and interactive responses, some evidently 
species-specific (Guillen et al 2008). Though perhaps 
operating at a slower pace, chelonians are known to have 
cognitive capabilities such as long-term retention of visual 
discrimination tasks (Angermeier & Hidalgo 1996; Davis & 
Burghardt 2012), can learn through social facilitation and 
stimulus enhancement (Davis 2009), and have spatial and 
memory capabilities similar to those described in mammals 
and birds (Lopez et al 2000; Wilkinson et al 2007). Marine 
turtles are also equipped with complex optic visual systems 
that include colour vision (Levenson et al 2004; Eckert et al 
2006), perceive chemical cues via olfaction (Manton et al 
1972; Grassman & Owens 1982), and recent evidence also 
suggests that sea turtles perceive sound underwater, particu-
larly in low frequencies (O’Hara & Wilcox 1990; Martin et al 
2012). As such, permanently captive marine turtles appear to 
be well-deserving of targeted enrichment programming, but 
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