
 

 

How dose the cuttlefish retina/eye differ to a human retina/eye? 

 

The retina of a cuttlefish differs significantly from that of a human, reflecting the unique 

evolutionary adaptations of each species. These differences are evident in their structure, function, 

and visual capabilities: 

 

1. Cellular Structure: 

  Humans: The human retina consists of 

photoreceptor cells (rods and cones), 

where rods are responsible for vision in 

low light and cones for color vision and 

detail in higher light levels. Humans 

typically have three types of cones for 

red, green, and blue light. 

   - Cuttlefish: Cuttlefish have a more 

uniform type of photoreceptor, which is 

thought to be more akin to a rod. 

However, cuttlefish retinas are unique in 

their ability to perceive polarized light, an 

ability humans do not possess. 

 

2. Color Perception: 

   - Humans: Humans perceive colour through the combination of inputs from the three types of 

cone cells, each sensitive to different wavelengths of light. 

   - Cuttlefish: Despite being colour-blind, cuttlefish are adept at camouflaging and matching their 

surroundings. They achieve this not through colour vision but likely through the detection of 

contrast and polarized light. 

 

3. Focusing Mechanism: 

   - Humans: In humans, focusing (accommodation) is achieved by changing the shape of the lens. 

   - Cuttlefish: Cuttlefish focus by moving the entire lens closer to or further from the retina. 

4. Polarized Light Detection: 

   - Humans: Humans generally do not have the ability to detect polarized light. 



 

Figure 1 In vertebrate eyes (Left image), the nerve fibres route 
before the retina, blocking some light and creating a blind spot 
where the fibres pass through the retina. In cephalopod eyes 
(Right image), the nerve fibres route behind the retina, and do not 
block light or disrupt the retina 

   - Cuttlefish: Cuttlefish retinas can detect polarized light, which is believed to aid in hunting and 

communication. 

5. Retinal Organization: 

   - Humans: The human retina has a specialized region called the macula, with the fovea at its 

centre, where photoreceptors are densely packed for high-resolution central vision. 

   - Cuttlefish: Cuttlefish lack this type of specialized region for detailed central vision. 

6. Optic Nerve: 

   - Humans: The human optic nerve creates a blind spot in each eye where it exits the retina, as 

there are no photoreceptor cells in this area. 

   - Cuttlefish: Cuttlefish retinas do not have a blind spot; their optic nerve connects to the retina in a 

way that avoids interrupting the photoreceptor layer. 

These differences highlight how each species has adapted its visual system to its environmental 

needs and lifestyle. For cuttlefish, their retinal adaptations are crucial for their survival in the aquatic 

environment, particularly for hunting and camouflage. 

 

Why do Cuttlefish have no blind spot? 

 

In cuttlefish, the configuration of the optic nerve and 

retina is distinctively different from that in 

humans, which enables them to avoid having a 

blind spot. This adaptation is achieved through 

the anatomical arrangement known as the 

"inverted retina."  

1. Inverted Retina Structure: Unlike humans, 

where the nerve fibres gather at a point on 

the retina to form the optic nerve (creating a 

blind spot), cuttlefish have an inverted retina. 

In this arrangement, the photoreceptor cells 

are positioned closer to the light (facing 

towards the light), and the nerve cells are located behind them.  

2. Optic Nerve Connection: The optic nerve in cuttlefish does not penetrate the retina but instead 

connects to it from behind. This means that the nerve fibres do not need to pass over the surface of 

the retina, thereby not disrupting the layer of photoreceptor cells. 



 

3. No Disruption of Photoreceptors: As a result of this arrangement, there are no gaps in the layer of 

photoreceptors where the optic nerve exits the eye. This prevents the formation of a blind spot, 

allowing the cuttlefish to have a continuous field of vision. 

4. Evolutionary Advantage: This anatomical feature is particularly advantageous for cuttlefish, aiding 

in their predatory lifestyle and evasion from predators. A continuous field of vision without blind 

spots enhances their ability to detect movement and changes in the environment, crucial for survival 

in their aquatic habitat.  

This inverted retina structure is common in cephalopods, a group that includes cuttlefish, squids, 

and octopuses. It represents a distinct evolutionary path in the development of the eye, different 

from that of vertebrates like humans. 
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