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Open Access Abstract

Insects are the most remarkable examples of evolutionary adaptation, with
camouflage and disguise which are serving as a key strategy for their survival.
Camouflage will be the necessary behaviour and survival strategy for many soft
bodied, solitary insects in which insects show cryptic colouration. In contrast,
the disguise involves adopting the form of another natural object, such as a
leaf, flower or even bird droppings. These adaptive strategies can be seen in
stick and leaf insects, grasshoppers, praying mantids, moths and butterflies.
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balance. This article mainly focusing on the diversity and significance of insect
camouflage and highlights the form, function and survival of the insects by
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using camouflage as a tool.
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Introduction

The history of development of survival strategy of insects
(various shape and color) dates back around 400 million
years. Insects have developed many techniques in prey-
predator interactions as a result of selective pressures,
including imitation and camouflage. Numerous fossil
insects exhibiting plant-like mimicry and debris-carrying
camouflage have been documented from the Mesozoic era.
The stick Insects Aclistophasma echinulatum from the Middle
Jurassic of China, known as Klimpel’s Hedgehog Cactus,
had wonderfully preserved femoral spines and abdomen
extensions, in its early mimetic and defensive strategies. The
distribution of these traits on the phylogeny of the order
Phasmatodea indicates that femoral spines and abdominal
extensions evolved independently numerous occasions
throughout the history of stick insects. Leptynia hispanica,
the Spanish walking stick insect Nicolds Vega asserts that the
emergence of abdominal extensions occurs prior to other
modifications, whereas tergal extensions precede additional
body expansions, including those of the sterna and pleura,
as well as protective femoral spines (Yang et al., 2021).
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Insect antipredator defenses typically encompass the
interaction of two functional areas. The main defense or
passive defense, involves the prey’s evasion of predator
identification, typically by concealment, alteration of activity
patterns, crypsis, pseudaposematism or aposematism. The
secondary defense of the prey involves eluding capture
after the initiation of predator’s assault. Secondary defenses
encompass active evasion, antipredator displays, aposematic
coloring, chemical deterrence and thanatosis. The active
resistance of prey towards a predator, upon capture, is
occasionally classified as a distinct third category (Bedford,
1978). However, in conjunction with the preceding set of
activities, they are classified as active defenses. The optimal
scenario for any prey is to adequately develop passive
defensive systems to minimize the likelihood of necessitating
active defense and the heightened risk of mortality that
arises once an attack begins.

What is Camouflage and Disguise?

Camouflage and disguise have more or less similar definition,
but only factor which distinguish them is the pattern of
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mimicking. By mimicking the color, pattern and texture of
elements like leaves, tree trunks, rocks and soil, the insects
blend with their natural background or substrate during
camouflage. In contrast, the insect (such as a moth or
butterfly) disguises itself to resemble another natural thing,
such as a leaf or flower (Perveen and Khan, 2024).

Types of Camouflage in Insects
1. Mimicking Nature

i) Leaf Insects (Phylliidae): These insects exactly resemble the
leaf, even up to the level of veins, edges. Their movement is
also cannot be distinguished from the rustling of the leaves
in breeze.

ii) Stick Insects (Phasmatodea): These insects copy the
twigs, branches so accurate that, predator cannot spot
them from the nearest distance because of their stillness
and shape (Bedford, 1978). Recently, the giant Australian
stick insect, Acrophylla alta, measuring 41 cm and weighing
44 g, demonstrates expert camouflage, remaining virtually
undetected in its habitat (Pearson, 2025; Figure 1).

Figure 1: Acrophylla alta
2. Blending with Backgrounds

i) The wing pattern of moths while resting on tree bark,
blends with the texture and color of the wood including
lichen or moss.

ii) Homochromism (Colour of background; Figure 2)
commonly found in praying mantids. This mechanism also
termed as cryptic colouration.

Figure 2: Praying mantids

iii) Similarly, to get escape from the predators, grasshoppers,
with green or brown bodies, blend into grass or dry soil.

iv) Recent Example: The Hawaiian “bone collector” caterpillar
constructs a casing using parts of dead insects and spider
exoskeletons, allowing it to blend in among spider webs and
avoid detection (Rubinoff et al., 2025; Figure 3).

weevil
head

bark beetle abdomen
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Figure 3: Hawaiian “bone collector” caterpillar [Pinned
adult female (left) and portable case (right)]

3. Warning and Deception (Mimicry)

Apart from invisibility; imitation is also considered as
camouflage to deter predators.

i) In this category, hover flies mimic the wasps, to depict
themselves as danger.

ii) Monarchs show the sign of “I am not safe to eat!” through
their bold patterns to signal toxicity.

iii) To avoid predation, early instar larvae of the lime butterfly
(Papilio demoleus), mimic bird droppings (Figure 4).

Figure 4: Caterpillar of Lime butterfly
4. Dynamic Disguise

Some insects can slightly adjust their appearance to match
changing environments.

i) Katydids hide among green leaves during the day and can
blend into brown soil after moulting.

ii) Some grasshoppers can alter their body color depending
on whether they live in lush or dry surroundings.
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Why Camouflage Matters?

Camouflage will be the obligatory survival strategy for soft
bodied, solitary and weaken bodied insects. Though it is a
smart tactic but invests more energy in reforming themselves
to the outer objects. This investment yields the survival of
the insects (either prey or predator) who quicky adapt this
change. Moreover, these kinds of tricks are most essential
to sustain the ecosystem.

Conclusion

Camouflage is the unique interaction between the insects,
where one can defeat the other one without battle. It is
the evolutionary trait carried from different generations
either to survive from the predators or to hunt their prey.
The adaptation (coloration, pattern, shape and behaviour)
is the key factor in their successful establishment in this
complex ecosystem.
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