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Abstract

For animals undergoing rehabilitation it is vital to monitor welfare in a way that is feasible, practical, and limits stress to the animal. 
The industry gold standard is to assess welfare under the Five Domains model, including nutrition, environment, physical health, and 
behaviour as the first four physical domains and mental domain as the fifth. Feasibility and effectiveness of these domains for assessing 
welfare of sea turtles undergoing rehabilitation were reviewed and it was determined that the mental state can be best assessed 
through behavioural changes. A scoping review of the literature was conducted using Scopus and Web of Science to investigate use of 
environmental enrichment devices (EEDs) as a measure of welfare in sea turtles. Behavioural assessments using EEDs were found to 
be well-documented; however, most EED studies pertained largely to livestock or zoo animals. Furthermore, studies rarely concentrated 
on reptiles, and specifically sea turtles. Results also showed that certain welfare assessment methods may be less appropriate for 
short-term captivity experienced during rehabilitation. Additionally, the hospital environment limits the ability to address some of the 
domains (ie biosecurity, feasibility, safety of turtle, etc, might be compromised). This review shows that only three of the nine environ-
mental enrichment strategies described in the literature suit the specific requirements of sea turtles in rehabilitation: feeding, tactile, 
and structural. It is documented that turtles display behaviours that would benefit from EEDs and, therefore, more specific studies are 
needed to ensure the best welfare outcomes for sea turtles undergoing rehabilitation. 
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Introduction 
Welfare for animals under human care is an evolving 
concept and one that is implemented by individual organi-
sations (Flint et al 2017), resulting in varied welfare 
outcomes for the animals. Accredited institutions of the 
World Association of Zoos and Aquaria (WAZA) or the Zoo 
and Aquarium Association (ZAA) Australasia, for example, 
are bound by regulated welfare standards. For animals 
undergoing rehabilitation, however, welfare standards are 
set by specific national or state legislation, which is not 
always so clear or well-regulated (Englefield et al 2019) 
and often aimed at terrestrial animals and too general to be 
of direct relevance to sea turtles. 
There are multiple ways to consider welfare. Dawkins (2008) 
proposed that animal welfare be determined and defined by 
two questions: (i) are the animals healthy? and (ii) do the 
animals have what they want? Ideally, the desire is for animals 
to experience ‘good’ welfare. Identifiable in the Five 
Freedoms of animal welfare (Farm Animal Welfare Council 
[FAWC] 1993), and recognised by Barnett and Hemsworth 
(2009), are three primary facets of welfare: basic health and 
functioning, psychological or affective states, and natural 

living. The current industry standard for welfare assessment is 
the Five Domains model (Mellor 2017), which assesses 
animals holistically based on four physical domains (nutrition, 
environment, physical health, behaviour) and a fifth, mental 
domain. Originally this model was developed as an assess-
ment of welfare compromise for animals held in research, 
teaching and testing environments (Mellor & Reid 1994). 
Subsequently, it has been updated to include additional cate-
gories of animals under human care, such as domestic, 
livestock and zoo, and to incorporate and emphasise positive 
states of welfare (Mellor & Beausoleil 2015). 
There is no single, fully inclusive method in the determination 
of welfare specifically for sea turtles; however, a species-
specific welfare assessment based on the Five Domains model 
could benefit them. A similar assessment was developed by 
Clegg (2015) for captive cetaceans. A species-specific assess-
ment metric for sea turtles would have to consider individual 
requirements of species due to the variation between the seven 
species in diet and behaviours observed naturally in the wild. 
Whitham and Wielebnowski (2009) developed a three-step 
process for the maintenance of welfare for the individual 
animal. These involve: (i) the development of a welfare score-
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