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In-tank underwater cameras can refine monitoring of laboratory fish
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Abstract

Laboratory animals need to be monitored to check the status of their health and welfare. Routine checks of laboratory fish are limited
to visual observations of physical appearance and behaviour, but for species held in opaque-walled tanks, such checks are compro-
mised by restricted views, poor visibility and provoked behaviour. Here, we report our experience of using in-tank underwater cameras
to monitor laboratory populations of salmoniforme, perciforme and cypriniforme fish. A range of cameras and lenses were investi-
gated and trialled. A standard VGA resolution analogue camera with a one-third-inch chip and 3.6-mm lens was selected based on
size, picture quality, the proportion of tank in view and cost. A shell for the camera and mounting system were designed to minimise
size and cleaning and enable flexible positioning within tanks. Cameras were connected via digital encoders to a server, making video
available to the general computer network. Data collected from recordings of rainbow trout (Oncorhynchus mykiss) confirmed
provoked behaviour, ie a change in distribution and increase in activity in response to direct viewing and feeding. The networked
cameras therefore enable remote viewing of undisturbed behaviour in real time, providing clear, lateral views undffected by water
surface effects, and facilitate increased frequency of checking. Case studies illustrate how camera monitoring can aid detection of
abnormadlities in behaviour (eg lack of feeding, posture, swimming) and appearance (eg clinical signs, such as lesions), enabling earlier
interventions. Furthermore, recordings provide a resource for reference and retrospective analysis, and evidence to support severity
classification and identify humane end-points.
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