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Among marine animals, the cuttlefish possesses probably one of the more developed and sophisticated visual
system. Indeed, two thirds of its brain is devoted to the perception and the processing of visual inputs.
Cephalopods’ visual system is, then, crucial for their survival and their reproduction.

Cuttlefish visual acuity is equivalent to that of human. However, with only one retinal pigment, they are color
blind, but they are sensitive to linear light polarization. They are able to perceive very small (<1°) variation of
light polarization. They are also able, with some structures of their skin (between their eyes and along their
arms), to polarize the light. Polarization sensitivity (PS) probably allows them to detect prey (Shashar et al.
2000), predators (Cartron et al. 2013), but also to navigate (Cartron et al. 2012) and to communicate with

each other, especially for mating (Boal et al. 2004).

However, PS differs between two closely related species, probably under different environmental pressures:

PS is very high in the European S. officinalis, this species is living in very turbid waters (English Channel), while
PSislow in S. gibba or S. prashadi, the latter living in clearer waters (Red Sea, Darmaillacq & Shashar 2008,
Cartron et al. 2013). We demonstrated in S. officinalis that PS facilitates perception of potential predators in
turbid water (Cartron et al. 2013).

A comparative study of PS will be led in S. officinalis and S. prashadi in the English Channel and the Red Sea,
respectively:

B-a- in situ measurement of the light properties on natural spawning sites of both species will be made.
B-b- PS will be assessed on both species in different contexts (predation, defense, navigation).

B-c- The use of PS by individuals in situ and/or in laboratory conditions will be assessed during reproduction
(communication with conspecifics and spawning).

Bl-c- Behavioural consequences of water turbidity during egg incubation will be assessed in newly-hatched
cuttlefish of both species.
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