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Colour Vision and Colour Communication in Water

  Colour signalling is important to aquatic animals. We know this from the brilliant colours of many fish and
invertebrates, from the fact that they evolved multiple spectral photoreceptors, allowing excellent colour vision, and
from behavioural studies. But there is a paradox: on land, colour vision is important because colour (i.e. reflectance
spectra) is a reliable signal for recognizing objects: when we look at an object it is relatively easy to identify the
colour. In water, colour is much less robust, because water is a spectrally selective filter: pure water is blue, while
dissolved organic matter colour water green or red. Consequently, viewing conditions, such as depth and distance,
strongly alter colour, as is obvious in colour photographs taken in water. There are likely to be profound
consequences both for the mechanisms of colour vision and for the operation of colour signals in water. I will use
theoretical models of colour vision and colour constancy and empirical data to make predictions about how colour
signals and colour vision should have evolved for communication in water and about the likely effects of failures of
colour constancy.
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