
Environmental Biology 

2. Discuss the use of camouflage techniques among both predator and prey species.

Plan

· Introduction

· List and Discuss the different types of camouflage techniques used, and which ones are used by predators, prey, or both

Crypsis
Colour Change
Distractive Markings
Counter Shading
Self-Decoration
Counter illumination
Transparency
Silvering
Motion Dazzle
Cryptic Behaviour
Mimesis
Motion Dazzle
Eliminating Shadow

· Conclusion


Camouflage comes in many different forms; it is a useful tactic used by both predators and prey; it helps the animal blend into the background. Predators will use camouflage as an element of surprise to catch their prey, whereas prey will use camouflage to elude their prey (National Geographic, 2011).
In a study by Stevens (2018), it discusses how the Indian leaf mimic butterfly (Kallima inachus), which looks like a dead leaf and is brown in colour, would not rest on fresh green trees but would only rest on old dead twigs and leaves. This seems to suggest that the Indian leaf mimic butterfly, can recognise that it blends in better with dead twigs and leaves and therefore is safer from predation.
Crypsis

Crypsis is a technique that can be used by both predators and prey. It involves the animal blending into the background to avoid detection (Schmidt, 2009).



Colour Change 

Animals change their colour for many different reasons, when an animal’s environment can change drastically from season to season then the animal must adapt to this change for it to survive. An example of this is when a stoat (Mustela erminea), can shed its brown summer fur to grow a white coat of fur for the winter months, so that it is harder to be seen by its prey when the snow falls. If the stoat didn’t go through this annual change, then it may find it difficult to survive. Not all species change their colour to suit the time of year, for example, the goldenrod crab spider (Misumena vatia), uses the colour change technique to also catch its prey. It catches its prey by sitting and waiting on either a yellow or a white flower, when the goldenrod crab moves from a yellow to a white flower or visa-versa, it will then change its colour to match that flower, but this process can take several days. The goldenrod crab spider does this by moving its yellow pigments and hiding them under cells in its skin which in turn reveals white pigments. Some animals can change colour within a matter of seconds. It is believed that chameleons (chameleonidae), can change colour in under thirty seconds through using the same process (Buehler, 2020).

Distractive Markings

Distractive markings are primarily used by prey animals. It’s where the prey animal has distractive markings along its body. For example, it could be that the prey animal has a colouration that blends well with its background, but the animal will also have bright spots. These bright spots make it harder for the predator animal to see the outline of the prey animals’ body and therefore making it difficult to catch (Merilaita, 2013).

Counter Shading

Counter shading is a technique used mainly by prey animals; it is to do with the colouration of the animal. It is suggested by Kennedy (2019), that the underside of an animal is light whilst the top/ back of the animal is dark. This is so that when a predator is underneath the animal looking upwards, its lighter underside blends in with the light from the sun making it harder to see. This is the same as when the predator is above the animal looking downwards, the animals darker back will blend in with the darkness of the ground. 

Self-Decoration

Self-decoration is where an animal will cover themselves with objects that can be living or non-living, for example a decorator crab (Naxia tumida), can cover themselves in plants or other animals to elude predation (Baker, 2020).
Counter-illumination 
Prey species use this technique with the use of ventral photogenic organs (photophores), which emit light. The prey species does it in a way so that when a predator is underneath it and looking upwards, then the light given off by the prey species along with the natural light from the sun will mask the outline of the prey species (Claes et al, 2014).
Transparency
This is where the majority, and, or all the animal’s body is see-through so the predator will find it hard to see the full outline of the transparent prey animal. Glass frogs (Centrolenidae), are known to use this technique, although Davis (2020), states that “the frogs are not truly transparent but translucent…” (Davis, 2020), as the frogs’ internal organs can still be seen. This technique still works for the frog as it still allows it to blend in with its background.

Silvering
This is a technique used mainly by prey animals. For example, it is believed that silver coloured fish can elude predation. This is through a process where the natural sun light reflects off the silvery skin of the fish making them less visible to predators (Commissariat, 2012).
 Cryptic Behaviour
Cryptic behaviour is where an animal will act in a certain way to confuse a predator. For example, it is suggested by Madcham (2020), that a leaf chameleon (Brookesia), will act like a leaf on a branch to confuse a predator, it does this by staying still on the branch, but if the predator gets to close, the leaf chameleon will then fall from the branch to the floor. It’s able to do this with the aid of small inflatable air sacks, that allows the chameleon to float gently to the floor without being injured. This then fools the predator into thinking that the chameleon is nothing other than a leaf.
Mimesis
Mimesis is where an organism will try to look like something that is of no interest to the predator. As explained above, the leaf chameleon will make itself look and act like a leaf, as the chameleon knows that the predator will be less interested in a leaf.
Motion Dazzle
It is suggested that most camouflage techniques involve the animal being still to elude a predator, but animals such as zebras (Equus quagga), are believed to use movement to do this. When a predator is looking at a herd of moving zebras, the wall of moving black and white stripes, makes it difficult for the predators to focus and pick out individual zebras, along with being unable to gauge how far away the zebras might be, this is known as motion dazzle. In the study by How (2014), it calls this the wagon wheel effect, it’s when a wheel starts turning fast enough then it can sometimes look as if the wheel changes direction, for example it gives the impression that the wheel is running backwards whilst traveling forwards. It’s an optical illusion where the person’s or animal’s eyes, and brain cannot process the information correctly. The study then goes onto suggest that each part of the zebra has stripes at different angles, it states that a zebra’s flank area has vertical stripes, whilst the rump of the animal has stripes that run at diagonally. All these different angled stripes give an optical illusion when the zebra is moving (How, 2014).
Eliminating Shadow
This is where, the animal gets so low to whatever it is standing on, it will eliminate its own shadow. The leaf tailed gecko (Uroplatus phantasticus), uses this technique to avoid predation. The leaf tailed gecko will lie so flat to the bark of a tree, eliminating its own shadow, and therefore making itself even more difficult to be seen (Life Gone Wild, 2017).

To conclude, the whole relationship between predators and prey is quite simply the meaning to the evolutionary arms race. It’s where both the predators and prey must be dynamic and evolve to get the upper hand on their counterpart to survive. The many different types of camouflage as explained above, will give a winning edge in this race, to which ever species that can master this tactic the best.
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