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Abstract

There are instances when animals are introduced and expected to live alongside unfamiliar conspecifics within zoos, laboratories and 
wildlife sanctuaries. These pairings of unfamiliar animals may result in stress, trauma, or even death, in addition to reduced confidence 
in data resulting from these subjects. For species that communicate relatedness, sex, social status, and emotional state through 
olfactory cues (eg pheromones), one means of counteracting aggression may involve a period of partial separation — where animals 
are close enough to become acquainted — while a permeable barrier maintains separation. For our study, we evaluated the use of 
a novel, autoclavable, wire-mesh partition to separate potential aggressors. We tested different pairs of 24 wild-type male Norway rats 
(Rattus norvegicus), previously kept in social isolation for seven days. Each control pair were merged directly into one cage, while 
pairs from the experimental groups underwent three pre-exposure sessions that lasted two to four days. We used continuous video 
recordings to assess five common threat displays: lateral threat, keep down, upright posture, chase, and clinch attack. We used two 
types of bedding: new (unscented) bedding and recently used bedding that conveyed scents from both merged rats. We found that 
rats subjected to pre-exposure demonstrated lower aggression levels across three of the five metrics (lateral threats, upright postures, 
and keep downs). We conclude that permeable partitions show promise as a humane mechanism to mix new individuals into pre-
existing colonies. Further research may explore whether partitions could be helpful with other species that communicate social infor-
mation by pheromones or direct visual inspection.   
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Introduction  
Intraspecific aggression between newly introduced animals 
is a challenge to the welfare of animals utilised by labora-
tory technicians, industry, conservation and animal breeders 
(Sanchez et al 1993; Marchant-Forde & Marchant-Forde 
2005; Tresz & Wright 2006; Van Loo et al 2007; Hartmann 
et al 2009; Fawcett & Rose 2012; Tallent et al 2018). The 
presence of an unfamiliar conspecific is stressful and causes 
hormones such as glucocorticoids to rise in the blood and 
heart rate to increase. If direct interactions take place, 
animals may be injured or even killed as a result of fighting 
(Miczek & Mutschler 1996; Barnett 2009). This aggression 
and stress may translate into lower breeding efficiency, 
higher costs (including the costs of veterinary care), as well 
as poorer health and quality of the animals bred.   
Grouping unacquainted adult individuals has long been an 
issue in industrial breeding where the stress of introductions 
has an impact on breeding costs and animal quality 
(Marchant-Forde & Marchant-Forde 2005; Hartmann et al 
2009). Challenges also tend to arise when new individuals 
are introduced into existing groups in laboratories (Lore et al 

1984; Krohn et al 2006; Tallent et al 2018), or when new 
groups are formed in, eg zoos or wildlife sanctuaries (Ruiz-
Miranda et al 1998; Johnson 2015). The problem is particu-
larly prominent among captive wild animals, which contrary 
to their domesticated or laboratorised counterparts, are likely 
to be far more distressed, less docile and have broader 
behavioural repertoires (Lockard 1968; Diamond 2002; 
Stryjek & Pisula 2008; Stryjek et al 2012; Troxell-Smith 
et al 2016). For these, and other reasons, researchers 
sometimes need to work with wild animals in laboratory 
conditions (for a review, see Stryjek et al 2021). Hence, there 
is a need to design techniques to reduce intraspecific aggres-
sion. This need is especially true if one takes into account the 
fact that diminished welfare and increased mortality among 
laboratory animals, such as rodents, impedes the quality of 
research conducted on those individuals (Hurst et al 1999; 
Van Loo et al 2002; Mumtaz et al 2018), or can eliminate the 
behaviour under study (Pisula et al 2006).   
Standard procedures used in research laboratories often 
involve separating animals, either for breeding purposes or 
in connection with the experimental protocol. Due to the 
relatively short social memory in rodents, re-establishing 
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