
159

© 2013 Universities Federation for Animal Welfare
The Old School, Brewhouse Hill, Wheathampstead,
Hertfordshire AL4 8AN, UK
www.ufaw.org.uk

Animal Welfare 2013, 22: 159-165
ISSN 0962-7286

doi: 10.7120/09627286.22.2.159

Effect of housing and husbandry practices on adrenocortical activity in
captive Canada lynx (Lynx canadensis)

KV Fanson*† and NC Wielebnowski‡

† School of Life and Environmental Science, Deakin University, 75 Pigdons Road, Waurn Ponds, VIC 3216, Australia
‡ Oregon Zoo, 4001 Southwest Canyon Road, Portland, OR 97221, USA
* Contact for correspondence and requests for reprints: kerryfanson@gmail.com

Abstract

In recent years, there has been an increasing focus on the study and assessment of animal welfare in captive settings, such as zoolog-
ical gardens and aquaria. Canada lynx (Lynx canadensis) are a relatively common species in zoos, yet are known to exhibit frequent
reproductive problems in captive environments. We provide an exploratory analysis of housing and husbandry factors that are asso-
ciated with patterns of adrenocortical activity in lynx. Adrenocortical activity was assessed using the non-invasive technique of moni-
toring faecal glucocorticoid metabolites (FGM). First, we calculated baseline FGM values for each individual and controlled for sex,
age class, and reproductive status. The residual values were used to determine how levels of adrenocortical activity correlated with
institutional husbandry practices. Second, we compared the occurrence of FGM peaks to events and disturbances recorded by
keepers. Our results highlighted that adrenocortical activity is strongly correlated with: (i) the size of the enclosure; (ii) the number of
hiding locations available; and (iii) the social environment. Based on our findings, we recommend that lynx should generally be housed
alone (unless with dependant offspring or temporarily paired up for mating purposes), in larger enclosures and with the provision of
several species-appropriate hiding locations.
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Introduction
The measurement of faecal glucocorticoid metabolites can

provide a valuable window into the physiological and

psychological condition of an animal as it responds to and

copes with its environment. Glucocorticoids (GCs) are a

product of the hypothalamic-pituitary-adrenal (HPA) axis

which is one of the primary components of the vertebrate

stress response and is activated by adverse or potentially

threatening stimuli (Sapolsky 2002; Palme et al 2005).

Understanding the stress physiology of a species and identi-

fying normative patterns of adrenal activity is useful for

management of captive and wild populations (Wielebnowski

2003; Schwarzenberger 2007). Some species and individuals

seem particularly prone to stress-induced pathologies in

captivity (Clubb & Mason 2007). However, even among

species or individuals that do not exhibit pathological mani-

festations of stress, there may be sub-pathological variations

in adrenal activity that contribute to the health, reproductive

success, and overall well-being of the animal.

Canada lynx (Lynx canadensis) have a long history in

captivity, both in public (eg zoos) and in private (eg fur-

industry, pets) sectors. They are common as pets and ambas-

sador/educational animals due to their ‘easy-going’

temperament. Since they appear relatively easy to maintain

ex situ, little attention has been devoted to understanding

factors that contribute to the well-being of lynx in captivity.

However, with a recent trend toward lower reproductive

success in the captive North American population (Goff

2008) and an increasing interest in animal welfare, it is

important to consider factors that may contribute to lynx

well-being and ultimately lynx conservation success.

Captive Canada lynx in North America are maintained in a

wide range of housing situations, from small enclosures

with multiple individuals to large naturalistic enclosures

with a single animal or a male-female pair.

We performed an exploratory analysis of housing and

husbandry factors that may affect stress physiology in

captive Canada lynx. We conducted a cross-institutional

assessment of adrenocortical activity in lynx, as well as

the husbandry practices adopted by each facility.

Adrenocortical activity was quantified using the non-

invasive technique of faecal glucocorticoid metabolite

(FGM) analysis. Improving our understanding of the

relationship between FGM concentrations and

husbandry practices may allow us to elucidate future

avenues of research that can ultimately help to improve

the welfare of captive Canada lynx.
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