Research in Ecology | Volume 06 | Issue 01 | March 2024

D BILINGUAL Research in Ecology
PUBLISHING . . )
J GROUP https://journals.bilpubgroup.com/index.php/re

What If I Told You Camouflage is a Myth? Animal Coloration is
Mainly A-biotic and not Biotic (Camouflage)

Zvi Sever

Formerly Biology Department, University of Indianapolis, Indiana, 46227, USA

ABSTRACT

In the present article, the author posits that the perception that animals apparently display a strategy of avoiding
detection by means of camouflage—i.e., by disguising themselves in the natural colours of their environment—is not
the actual case in nature but, rather, merely anecdotal. Animal coloration is mainly a-biotic (eco-physiological) and
not biotic (camouflage). The contention regarding the absence of the phenomenon of camouflage among animals as a
common evolutionary response is based on three arguments: 1) that reflecting the natural colours of the environment
is linked to ecophysiology; 2) that predator and prey constitute “an evolutionary pair” and, accordingly, they know
how to identify one another (in order to survive they employ different strategies, of which camouflage is not one
of them); and 3) that the approach of relating animal camouflage to reflecting the colours of the environment is an
anthropocentric one. Rather than the accepted biotic-ethological approach (colour camouflage), the present article
suggests the recognition of a-biotic and eco-physiological conditions as a distinct research field, whose title “Reflection
of environmental colours by animals”, along with this article, calls for eco-physiologists to demonstrate that this
approach indeed offers a special contribution to the understanding of colouration in animals.
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1. Material and methods detection by means of camouflage is not the actual

) ) ) case in nature.
A survey of the literature from ancient times

(4th century BCE, Aristotle ") to present days !

was done in order to claim that the perception that 2. Introduction

animals apparently display a strategy of avoiding Camouflage, even if not this precise term, has
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been recognised as such since ancient times; and
already in the 4th century BCE Aristotle carried
out observations on the active changes in colour
performed by the octopus and squid to resemble
stones and the surrounding habitat for the purpose

Bl one of the

of concealment. Erasmus Darwin
forefathers of biological research, documentation
and the systematics of animals in nature, wrote in his
book Zoonomia (1794—1796): “Many animal species
have adapted in various ways to ensure their own
security by developing hard shells or camouflage”
(Zoonomia I, p. 505). His grandson, Charles Darwin,
did not use the term “camouflage”, but a similar
one—“resemblance” '*. It seems that since then
researchers have always related to the phenomenon
of camouflage in nature as inbuilt and, so too, have
books devoted to the subject >, There is abroad
literature on the subject of camouflage and many
surveys have been published in recent years '
as well as studies of the evolutionary aspects of

camouflage "

and camouflage and mimicry through
colour in fossils "'*) Where there is disagreement
among researchers, it focuses on the mechanisms
behind the phenomenon of camouflage but does not
question its existence ">,

In this article I would like to quote the words
of the first documented researcher to write on
the subject, over 2,300 years ago: “It can change
its colour to make it resemble the colour of its
habitat” (Aristotle 4th century BCE ); as well as

51 article: “It has

the opening words of Endler’s
long been known that the general colors and tones
of animals tend to match their background”. Here,
however, I shall present a different rationale to theirs
and contend that the phenomenon is not usually
an abiotic response—that is, a similarity to the
environment, background matching or camouflage,
performed in order to deceive other animals. Rather,
it is an a-biotic, eco-physiological response: in other
words, a projection of the environment’s colours in
order to gain eco-physiological advantages.

I base my contention regarding the non-existence
of animal camouflage as a common evolutionary
solution on three arguments: radiating the colours
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of the environment is linked to eco-physiology;
predator and prey constitute “an evolutionary pair”
and, accordingly, they know how to identify one
another and the possible anthropocentrism of those
who insist that camouflage is very common in
nature.

3. Results and discussion—The three
arguments

According to the life-dinner principle "* and
the dicey dinner dilemma """, the prey needs to
attempt every way possible in order to prevent being
devoured. The present article, however, contends
that camouflage is generally not one of these ways—
neither for the prey nor for the predator. In the
following, I shall contend that the colours ascribed to
camouflage are in fact colours that serve the a-biotic
needs of the animals.

3.1 Argument A—The reflection of environmen-
tal colours is an eco-physiological solution

I would like to suggest that the issue of the
colour of the body cover that “wraps” the animals be
examined not from the biotic perspective, “vision”,
but from the a-biotic one: in other words—*"“the
eco-physiological suitability to the characteristics
of the habitat”, with emphasis on the conditions of
reflection.

A connection between physiology and
colour and body orientation was already noted
by Schmidt-Nielsen in his classic book ™.
Mendelssohn also stated this in regard to his
experience in the deserts of the Middle East,
where he found that large desert mammals,
predators and prey, are light-coloured like their

. . [ 21
surroundings in order to reflect solar radiation "

The phenomenon, termed ‘maxithermal strategy’ 22

has also been widely studied in reptiles .

Beyond the issue of any particular animal,
a number of rules explain the a-biotic, eco-
physiological influence on animals, such as
Bergmann’s rule, dealing with the connection

between body weight and geographical region *¥;
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and Allen’s rule on the connection between length
of bodily appendages (length of ears, tail, limbs,
beak, etc.) and temperature *>**. Two rules link
animal colouration with climate: Gloger’s rule
(darker colouration where wet and warm “’) and
Bogert’s rule (darker colouration where cold, see the
seemingly opposing effects in Delhey et al. survey
of passerine birds).

While the above enables the advocates of camouflage
to claim that the species in the tropical rain forest
are darker than their conspecifics that inhabit cold,
dry regions, because the darker colour offers a good
camouflage in the forest, the present article subscribes,
rather, to the a-biotic explanation as the factor
influencing the animal’s colour.

If this is so, then for the camel, leopard, hyena,
bear, moth and others it is more reasonable to seek
an explanation for their colours as reflecting those
of their habitat, rather than as camouflage—i.e.,
as eco-physiological. Following are a number of
examples—not camouflage but a reflection of the
colours of the habitat.

Cephalopods: Colour change versatility is probably
no better developed in the animal kingdom than in
the coleoid cephalopods (octopus, squid, cuttlefish).
According to Hanlon et al. ' These marine molluscs
possess...sophisticated visual system that controls
body patterning for communication and camouflage...
cephalopods have evolved a different defense tactic:
they use their keen vision and sophisticated skin—with
direct neural control for rapid change and fine-tuned
optical diversity—to rapidly adapt their body pattern
for appropriate camouflage against a staggering array
of visual backgrounds: colourful coral reefs, temperate
rock reefs, kelp forests, sand or mud plains, seagrass
beds and others.

The ability of coleoid cephalopods to change
colour according to their environment, although
highly impressive, is not proof of biotic reason—i.e.,
to avoid the danger of predation or of preparation for
predation; and if in place of the word “camouflage”
we write “reflection of the colour of the habitat”, it is
still an impressive ability, with the animals’ anatomy
having been and still being studied in depth in order

16

to understand this ability ***'". Similarly, because
the animal has the ability to project the colour of its
environment—i.e., a variety of colours, it exploits
this ability also for interspecific communication
as is known in chameleons (see below).

Insect: The famous peppered moth is active by night
and during the daytime hours it rests beneath horizontal
branches in the tree canopy . It is no wonder therefore
that the birds searching for food above the branches do
not discern it (see similar criticism in Majerus’s book
about Industrial Melanism "*). Nonetheless, there is
a need for an explanation of the moth’s dark colour,
such as it’s reflecting of its polluted environment.
Indeed, Wells "*' suggests looking in the a-biotic
direction, such as “thermal melanism”. The subject

B35 summaries it with the

is controversial and Mallet
question “What and who do you believe?”

The study by Walton and Stevens ", who performed
an artificial predation experiment, does not provide
proof that reflecting the habitat background is biotic
response of camouflage but, rather, even intensifies
the need to focus on the a-biotic possibility, as can
be learned also from the impressive research on the
bogongmoth in Australia *”.

Spiders: Spiders display a wealth of mechanisms

[38]

by which to produce colour * and, accordingly, there

are reports of spiders camouflaged inside flowers "),
inside egg cartons " and even camouflaging their
own webs ' It seems, however, that neither their
predators nor their prey are influenced by the
“camouflage” because they perceive UV radiation
on the spiders’ webs, which helps the predators to

detect them, while also attracting the prey to them *'.

] hote:

Figon and Casas

Crab spiders can be spectacularly invisible to
our eyes when they match the colour of the flower
on which they hunt, however, there is still no
evidence for colour matching as being beneficial in
catching more prey, this result might rely on the fact
that flower-matching crab spiders are actually not
invisible to bees and flies, their most abundant preys
in the field.

Because the prey discerns the contrast created
by the UV radiation, it is drawn towards the
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“camouflaged” spider and in fact prefers spider-
occupied flowers **),

Fish: The behaviour of juvenile sole (flatfish)
includes a preference for a background similar to
their body colour Y, and even though their matching
to the sand is not perfect, they still bury themselves
in the sand *). Moreover, their predators at this age
are crabs (See " and Figure 1 in *”"). All the above
attest to camouflage not being the system used
to avoid detection. Crabs are short in height and,
therefore, when the fish is in close contact with the
sandy ground the crab perceives it mainly against
the background of seawater and not that of the sand
on which the crab is standing. The sole’s ability to
change its body colour to that of the surrounding
environment attests to the activity of the sensors that
the animal is expected to possess in order to project a
colour like that of the surroundings, as contended in
this article.

Reptile: The chameleon serves as a classic example
for those who claim the use of camouflage, and is
even noted by Aristotle ", although only the fact of
this ability to change colour without providing an
explanation for this; and, indeed, studies have revealed
that the majority of colour changes in chameleons are

. . T 48,49
connected to inter-species communication “***,

In a study in which Stuart-Fox and Moussalli *”
examined 21 species of dwarf chameleons, they
found “that the remarkable ability for chromatic
change in dwarf chameleons is likely to have evolved
to facilitate social signalling rather than background
matching.” In contrast, when they examined the
presence of predators near the chameleons, in
connection with colour changes for camouflage ),
the authors repeatedly attempted to bridge the
incompatibility between the expected and the
observed, perhaps due to their having examined the
colour changes in connection with biotic variable,
the predator, rather than with the a-biotic conditions,
such as environmental reflectance.

Stuart-Fox and Moussalli in a study on chameleons
published in 2008 **', contended: “Our results suggest
that the evolution of the ability to exhibit striking

changes in colour evolved as a strategy to facilitate
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social signalling and not, as popularly believed
camouflage.” Following this statement, another expert
in the field of camouflage contended: “No one has ever
shown that the chameleon’s special ability provides
camouflage” P,

Mammals: It is incorrect to claim that camouflage
colour is what enables the Polar bear to stealthily
approach its prey, in light of the fact that the main prey
of this bear is the seal pup "”, a prey found beneath
the ice floes ™). In order to catch its prey, the Polar
bear collapses the roof of the seal pup’s icy hiding
place ®*. In other words, the Polar bear’s body colour
is evolutionarily suited to contending with the a-biotic
(eco-physiological) conditions and not with the biotic
(camouflage) ones, as has indeed been shown:

The polar bear evolved an efficient optical nano-
technology for energy harvesting and energy
conservation... harnessing solar radiation to heat

55 and also

[56]

the subcutaneous and skin surface layers
convert ultraviolet rays into thermal energy

The spotted hyenas live in a clan system °” and they
attack their prey in large and loudly vocal packs .
In other words, there is no concealment and their
intention can be clearly discerned by the potential
prey. Therefore, we should interpret the advantage of
this hyena’s brown-yellow colour interspersed with
black spots as an a-biotic, eco-physiological solution,
rather than as biotic need linked to the “predator-
prey” relationship.

In all of the above examples, what was written
about the spider appears also to be correct here:
“Camouflage profits from such a relationship, but

may not be the driving force” ">

Light wave reflectance of the environment as a
physiological strategy (“the eco-physiological
approach”)

Based on the one hand, the “automatic” changes
in colour of the chameleon or the octopus, to
match the new background when they move to a
different habitat '’ and based on the grey colour
characterising large animals such as the elephant
and rhinoceros " on the other hand, I would like to
present a rational hypothesis regarding the meaning
of “colour of the environment” that not only
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characterises predators and prey in nature, but also
those animals that are not in danger of predation,
such as fowl and large reptiles on isolated islands.

I propose to examine the fact of “similarity”
between an animal’s colour and that projected by its
environment, focusing on the physiological factors
as manifested in expressing the spectrum of solar
radiation on animals and their natural environment.
In other words, in terms of “natural selection” there
may be some physiological advantage to this, with
the body covering radiating colours similar to those
radiated by the environment, in what appears to us as
matching the environment, as ‘camouflage’.

There are a number of examples, including the
elephant and the rhinoceros, whose body colour
is grey and prominent in almost every habitat (the
camouflage advocates can base this on these animals
spending the hot hours in the shade, and claim that
they are there for the sake of camouflage). I seek to
examine the significance of their colour, however,
on the basis of the “eco-physiological approach”;
i.e., to contend that they reflect the light waves that
the average environment reflects (perhaps grey is the
best average colour) for these large herbivores that
roam in a variety of ecological niches ""*". This colour
thus provides an average “physiological answer”
for all the habitats in which these animals roam and
forage for existence.

The hippopotamus too, being very large and in
various shades of grey, seemingly offers the best
answer regarding a physiological matching to the
environment, as does the grey colour of the largest of
all mammals, the whale.

The camel has few natural predators in the

sandy deserts [*>*

, and even if it did have many
predators, it is doubtful, due to its large size, whether
camouflage would conceal it from them (it produces
a sufficient shadow to reveal it to the predator
both by day and by moonlight). However, colour
matching to the light waves radiating from the
environment could be significant to this large animal,
dwelling in a habitat so exposed and arid.

Mammals avoided competition with the dinosaurs

by being nocturnal "' and, accordingly, most of them
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lost the ability to perceive colours (on the minority
with colour vision ), which is not necessary for
animals functioning in a dark environment Y.
Indeed, most of these mammals’ representatives
are small-bodied and dark-coloured, although those
among them that also hunt during daylight, when all
the colours of the rainbow can be seen, are colourful
species, despite most of them, and their prey, having
no ability to perceive these colours. This serves
to strengthen the “eco-physiological approach”,
confirming that the bodily colour of an animal
does not provide biotic, visual, solution intended to
impede its discernment by an onlooker; but, rather,
it is an a-biotic physiological solution (conserving
body heat, energy, etc.) and, accordingly, it functions
as “non-visual selection” .

Regarding the issue of an animal’s colouring,
the “eco-physiological approach” suggested in the
present article contends that even in the absence of
another species in the habitat, it is beneficial for an
animal to reflect similar light waves to those of its
environment. In other words, an animal’s colour is
not an answer to a problem whose source is biotic
(i.e., how not to be seen by another animal, or
ostensibly “camouflage”); but, rather, body colour
is a physiological response to an a-biotic problem
and an evolutionary development independent of the
presence of additional animals. Thus, even if during
the evolutionary process only one species of animal
developed, it is reasonable to assume that its colour
would have been that of its habitat, due to eco-
physiological reasons.

A prominent example of animal colouration
as an eco-physiological solution is that of those
species whose colour differs greatly from that of
their environment, leading researchers to carry
out in-depth studies and to an eco-physiological
explanation (see, e.g., the black Bedouin goat *;
and the ladybird beetle ).

Physics and physiology of radiation/energy

In physics radiation and energy are one and the
same, with energy taking many forms, such as light,
heat and electromagnetic waves °*. In biology,
there is an existential importance to energy which,
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as a component of the environment, is transferred
between the environment and the organism, also by
means of radiation ", That is: there is a relationship
between the animal and its environment, of which
radiation and energy exchange are a part.

Despite the claims of misconception regarding
the perceptible and imperceptible colours, in
connection with their contribution to energy
exchange between animals and their environment "),
colour reflectance in an animal should be examined
in accordance with the environmental reflection, as
an eco-physiological component in the matching of
the animal to its environment, apparently as part of
the law of conservation of energy '’ It is thus also
necessary to determine the energy savings or at least

[70]

energy balance '™, as well as when the animal’s

colour differs from that of its environment, as in the

Bedouin goat * and in desert arthropods "),

Light waves that the environment and the animals
reflect as colour

In order to examine the expected physiological
advantage for the animal from reflecting the same
light waves as those radiating from the environment,
as this study asks eco-physiologists to do, it is
necessary to engage with the issue of the light waves
projected by the environment, and with the fact that
animals do not absorb them but, rather, reflect them
back to the environment.

The physical explanation of the seeming camouflage,
derives from the following characteristics: the environment
absorbs various light waves (electro-magnetic), with the
“colour” of the environment being that of those same
light waves that are not absorbed but, rather, reflected,
emitted from the environment and reaching our eyes. If
the light rays that reach our eyes lie within our spectrum
of “the visible”, we discern their “colours” . However,
if these rays that we discern are emitted from an animal
and integrate with those emitted by the environment, it is
customary to say that “the animal is camouflaged in its
environment”.

Thus, for example in the desert, the sand reflects
light waves of the yellow colour and so too are the
light waves reflected by the camel. In icebergs and
snow the substrate reflects light waves perceived as
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white and so even the light waves reflected from the
body of a Polar bear in the Arctic present it as white.
In the forest the dominating colours are a mixture of
dark shades and light ones, and so too are the light
waves reflected from the coat of the leopard. The
grasshopper too, dwelling among the leaves that emit
a green reflection, emits the same green colour.

Animals received the ability to permanently
adapt or temporarily change their color to match the
background colors of the environment in the same
evolutionary process in which plants and animals
developed every other ability.

Over the course of time such abilities were also
perfected by mutations, of which those that best fit
the environmental conditions tended to survive ">,
Regarding animals whose body color pattern is fixed
or changing, it can be assumed that evolution “chose”
the color they are born in and that the color may
change until they reach maturity and, if required,
also later. The animals, however, are not required to
mentally/cognitively identify the characteristics of
the colors in their habitat. Rather, sensors (senses) on
their bodies detect these (color sensors and/or energy
sensors, temperature sensors, etc.) and the animal’s
color changes accordingly. Using a variety of senses,
other animals can recognize an animal that has the
color of the environment ">’ The call at the end of
this article to conduct research on the subject also
refers to the expansion of studies on the evolution
and sense directions.

This article contends that when we find that
the animal “covers itself” in the colors of the
environment, in most cases the reason for this
is not for camouflage (biotic reason) but for an
eco-physiological reason (an abiotic reason).
However the understanding of the animal’s color
patterns is not yet complete and it is clear that
some of these patterns are intended for internal
use (eco-physiological) while others relate to the
environment—the biotic environment (e.g., visual
communication between animals), and yet others
may refer to the physical environment (avoidance of
creating changes in its stability). An example of the
latter is that of Ectotherm insects that rely on color
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for thermoregulation 7.

Moreover, due to the trade-off problem—between
the animal and its environment " the issue of eco-
physiology is complex and the mutual effects are not
always completely clear. Since the contention of the
present article is that the reflection of environmental
colours in animals in nature is mainly an a-biotic
(eco-physiological) solution and not biotic
(camouflage) one, it is consequently proposed that
eco-physiology researchers will examine different
a-biotic environments, based on the different colour
projections they emit, and thereby determine the
energetic advantage to the animal that reflects the
same light waves.

3.2 Argument B—Predator and prey identify
one another

The pair “predator-prey” is a “pair” from the
evolutionary perspective and cannot be separated
from one another by a temporary mechanism such
as camouflage. I term camouflage a “temporary
mechanism” because it perhaps seems to be useful
during the first few encounters between the two (See
different examples of how predators “learned to see
cryptic forms” "), However, camouflage cannot be
an answer in the life history of an animal, in which
the predator knows the prey and the prey knows
the predator ***. Indeed, in over 50 years of study
of a “camouflaged” animal, no proof has ever been
provided that the predator failed because the prey
was camouflaged (the famous case of the peppered
moth and industrial melanism ")

The predator is experienced in finding a suitable
diet, making the seeming camouflage meaningless
from its perspective. My contention is that
detecting the prey is performed by means of skillful
identification, including familiarity with a large
variety of its characteristics (see the use of smell
or vision, the five main steps and the importance
of the ecology-in predator-prey interactions *
introduction and the functional trait approach ** and
not only through differentiating between these and
other colours. In other words, there exist different
mechanisms in the evolutionary pair of “predator-
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prey” that prevent one from preying and the other
from being preyed upon; and when one of these
“partners” is unfit from the point of view of the
functioning of these mechanisms, that is the moment
when, biologically, it must pay the price.

Thus, the assumption that camouflage is indeed a
mechanism linking the “cunning” (the camouflaged)
and the “foolish” (the other individual) or between
the “decorated” and the “cannot distinguish details”,
is an approach that should be rejected out of hand.
In other words, we need to relate more seriously to
the detection ability of the predator and the alertness
to detection of the prey. It is incumbent upon us to
make a greater effort to uncover and understand the
more complex mechanisms and factors determining
the predator’s success/failure as well as those of the
potential prey, and not merely to remain satisfied
with the argument of “camouflage”.

Note: I do not wish to be drawn into the claim
that if the “camouflage” of the prey does not serve to
protect against the predator specialising in that prey,
it at least, serves to protect against the generalist
predators **). It is hard to accept that despite the cost
of “camouflage”, its entire role is solely to avoid an
animal that does not specialise. If this was so, the
generalists, the “non-specialists”, would be satisfied
by eating the “non-camouflaged”, but no more than
that required for their existence and, in any case,
not all the “non-camouflaged” would be preyed
upon—so why the camouflage? In other words, this
mechanism too, of a relationship between “non-
specialist” and “non-camouflaged” would reach
equilibrium over the course of evolution without the
need for “camouflaged” (on the equilibrium between
generalist predators and prey **; and for predation
equations by generalist predators ™',

3.3 Argument C—*“Camouflage” and the an-
thropocentric effect

It is an anthropocentric error to relate to such a
great extent to the visual acuity of animals when,
for example, applauding the ability of the pigeon
to detect a seed from a great height, while at the
same time relating so little to the visual acuity of
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Arctic rodents when they need to identify a snow fox
approaching against a background of the sky.
In situations of contradiction, an individual usually

%) and humanizes

prefers her/his own perception
nature (the moon smiles at me, the elephant loves
me, the chameleon is worried about me) and so
on, from film to photography and the new media,
Anthropocentrism is the dominant worldview *.

It is possible that the anthropocentric effect
also influences our understanding of the colour
projected by animals, and thus our enthusiasm for
the fascinating concept of “camouflage”, despite our
own ability to distinguish a Polar bear walking on
the ice several kilometres away; a camel lying on the
desert sand; and a chameleon walking along a leafy
branch.

Researchers of dogs ™', dolphins ™ and many
other animals ***"! have already demonstrated
the characteristics of the anthropocentric and

anthropomorphic effect

and, consequently, we
need to take this into consideration and assign
less importance to its effect when setting out tore-
examine the reflection of colour of the environment
in animals, and adopt the a-biotic, eco-physiological
approach, in order to more correctly understand
colouration in animals.

4. Conclusions

“It is known in a general way that the patterns and
forms of animals are similar to their background” "*',
The present study suggests negating the idea of
abroad existence of camouflage colour in nature, and
seeks instead to ask researchers to search for another
reason for the animal resembling its environment
in colouration—as an “ecological morph” ",
i.e., it emits light waves like those emitted by its
environment and thus possesses colour patterns
similar to those of the environment.

Following the three arguments presented in this
study—that projection of the colour by the animal
is linked to its eco-physiology; that the predator
and prey constitute an “evolutionary pair” and
consequently know how to identify one another and
that the limitations imposed by anthropocentrism
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influence the discussion on the existence of colour
camouflage in nature—the present article suggests
that the physiological aspect should be examined as
a possible explanation of the fact that the colouration
of many animals resembles that of the background of
their habitat.

According to the “eco-physiology approach”
to explaining an animal’s colour, it is beneficial
for the animal to emit the same light wavelengths
as those that its environment emits. Accordingly, a
nocturnal animal benefits from being dark coloured
for eco-physiological reasons. I do not contend that
“nocturnal animals benefit from appearing as dark-
coloured”, as the eco-physiological approach to
the issue of animal colouration does not locate the
visual system of the “watcher” (predator or prey) as
an evolutionary factor in determining these animals’
colour. Rather, it is the animals’ physiological
needs that have evolutionarily shaped their
colours in nature; and apparently, in particular, the
physiology of conserving energy.

In other words, if only one single species of
animal (vertebrate or invertebrate) existed in the
world—for example, the camel—as a result of
a-biotic conditions, i.e., eco-physiological ones,
its colour would be the colour of the desert sand,
reflecting the shade of yellow so familiar to us.

This article constitutes a sort of “call for
submissions” for eco-physiology researchers to
focus their studies on the a-biotic approach as a
distinct field of research, whose title is “Projection
of the colour of their environment by animals”.
Such studies will greatly contribute on the one
hand to refuting the “biotic, ethological approach”
that claims the widespread existence of “colour
camouflage in nature”; and on the other hand, they
will further illuminate the great importance of light
wave emissions from the animal’s body as an eco-
physiological component contributing to the animal’s
survival.
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