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Seeing Colour % 34 & 4

A rainbow gleams with the purest colours—red, orange, yellow, green,
blue, indigo and violet. In fact, these colours merge, one into another.
There is a whole range of different shades between thése main colours
which our very sensitive eyes can see, but for which we do not have
names.

The ability to distinguish between minutely different shades of
colour is very important to us, as it is to many other animals. Birds, for
instance, can pick out a juicy caterpillar because it is a slightly different
shade of green from that of the leaf on which it is sitting. Without colour
vision, finding food would be much more difficult.

Not all animals can see colours, however. Dogs probably s’g%&th

world in shades of one colour. Colour is not so important to them , ;g

because they rely more on gnother sense which is poorly developed In
il on 5

us. Dogs can smell thei'f] way around their world.
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‘ A rainbow spans the spray-filled gorge of
Victoria Falls on a sunny afternoon in Zimbabwe.
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The wings of some yellow
butterflies reflect ultraviolet
patterns, invisible to us but
conspicuous

to other butterflies.
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The colourless rays By

of white light from the
sunshine through the
branches of Douglas Fir trees
on a misty winter’s morning.
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"/ The Colours of Light
VN R

To understand colour, you must understand the nature of light. Light is
made up of electro-magnetic waves. These spread out from any light
source, such as the sun, rather like ripples spread out on the surface of
water after a stone has been thrown in. But light waves travel at tremen-
dous speed.

The distance between light waves, called wavelength, is what
determines the colour of the light. The longest wavelength light that we
can see is red and the shortest is violet. Ultraviolet has an even shorter

wavelength but we cannot see it, although some birds and bees can.
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Neither can we see infrared which has a longer wavelength than red
light. But we can feel some infrared because infrared is heat. A rat-
tlesnake has special pits in its snout which are sensitive to infrared and
allow the snake to “see” the warmth of a mouse's body, even in total
darkness.

The sun'’s rays appear colourless to us but, in fact, contain all the
colours of the rainbow mixed together. This is known as white light.
When white light strikes a chalk cliff for instance, the cliff appears white
to us because chalk reflects all colours equally. A lump of flint lodged
in the chalk absorbs all colours equally and so looks dark grey or even
black. Grass growing on the cliff is green because it reflects green light

and absorbs other colours.
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The pits on each

side of a rattlesnake’s snout,
below its nostrils, are for
detecting infrared rays.
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Ivy berries in daylight look
dull black to us but here, in
the light from an ultraviolet
lamp, they glow deep violet.
Birds can see natural-
ultraviolet light and so ivy
berries look bright to them in
sunlight.
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Painthox Colours
R R

Most of the colours that we see in plants, animals and minerals are due
to pigments. These are chemical substances that absorb some wave-
lengths of light, while reflecting others. The colours we see are the
wavelengths that have been reflected. Crass is green because it
reflects green light, not because it is itself green. This can be proved by
shining pure orange light onto grass. It no longer looks green because
there is no green light for it to reflect.

The feathers of many birds are coloured with pigments and, in
some, the amount of colour depends on what the bird has been eating.
Flamingos eat algae and small water animals which contain a pigment
that colours their feathers pink.

Many animals and plants produce pigments that are soluble in
water. Soluble pigments are known as dyes. Sea slugs can squirt out a
purple dye called gentian violet as a means of defence. And the bril-
liant crimson of a turaco’s wing feathers is due to a dye called turacin
which washes out in water.

Many of the dyes used to colour our food and our clothes are

derived from plant or animal pigments.
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Rocks coated with copper
oxide, a naturally occurring
blue pigment.
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A Greater Flamingo preens
its gorgeous pink feathers.
ANIUS AERIEEHRMEH
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The crest feathers of Ross’s

Turaco are crimson, like the

flight feathers on its wings.
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Young leaves of Beech are £
bright green when they

first open in spring.
WERNBITESRBF 2%
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Green moss growing in the
cool shade of a damp forest
collects all the light it can for
photosynthesis.
EREMHOIARLEEKNRE
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The Lettuce Sea Slug looks
like a green leaf, and even
photosynthesises like one.
Microscopic particles of
green plant material, called
chloroplasts, in its body
make sugars which the sea
slug lives on. It does not need
to eat.
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The Importance of Green

It is easy to think that green is the most important colour in nature. Vast
areas of the natural world are green because green is the colour of
leaves. We think of green as the colour of fresh natural growth. But, the
fact that nearly all leaves appear green is an accidental result of the
process called photosynthesis. This enables plants to use light energy
from the sun to make the sugars which they use for growth. Photosynthe-
sis is the basis for nearly all life on Earth. Plants rely on it for food and ani-
mals, in turn, rely on the plants.

At the heart of photosynthesis is the green
pigment, chlorophyll. It absorbs some wavelengths of light and uses
their energy in the process of making sugar. But not all wavelengths of
light are useful in this process, and chlorophyll reflects the useless
wavelengths. In fact, green is the colour that is no good for photosyn-
thesis and that is why leaves reflect it. All the lovely green that you see
around you in the forests and fields is just waste light that plants cannot
use.
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The wings of a Morpho A
Butterfly flash purple and sky
blue, depending on how the
sunlight catches them.
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A European Kingfisher’s
brilliant blue and turquoise
colours are produced by very
thin layers of transparent
material on the surface of its
feathers. These strongly
reflect the blues, while
absorbing other colours.
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Iridescent Colours
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Not all colours are due to pigments. When a beautifully coloured soap
bubble bursts, it leaves only a drop of clear water. Obviously, the
colours in a bubble are not due to pigments. Similarly, there are no pig-
ments in a rainbow. The colours of a rainbow are produced by refrac-
tion. Each colour in white light from the sun is bent at a slightly different
angle by the falling raindrops which act as thousands of tiny prisms. In
this way, the colours are separated so that we can see them as bands of
coloured light.
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Many of the most beautiful animals do not use pigments to produce

their gorgeous colours. The brilliant iridescent blues and greens of
hummingbirds and kingfishers and of many species of butterfly are due
not to pigments but to something called interference. The surface of the
feathers of these birds, and the scales on the butterflies’ wings, are built
of microscopically thin layers of transparent material. These complicated
and very precise layers reflect light of particular wavelengths strongly.
Other wavelengths are reflected much less strongly because the layers
cause the waves to interfere with one another, and cancel each other
out. Trying to extract colour from a hummingbird's feathers would be as
useless as trying to collect the colours from a rainbow by holding a jar to
catch the drops beneath it!
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@ The iridescent feathers
of these Purple Glossy
Starlings gleam blue, green
or purple depending on the
angle at which the light
stricks them. The colours
shimmer over their plumage
as the birds move.
ERRSEMBIPERBHIREY
NAEAEMENEES. B
EERB. ROQXEIHRSH.
HPELXBNMAFNEAE.

Many iridescent blue scales
make up each of the blue
flecks around a Small
Tortoiseshell Butterfly’s
wings.
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Plants as well as animals &
wear fancy colours to
advertise themselves. This
pansy flower is advertising
itself to bees so that they will
come to visit it.

AV MEESRBIRNEY
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Fancy Colours
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Animals that wear bright colours are like people who wear fancy clothes
to a party. They want to impress their friends and neighbours. But animal
colours are not just for parties. Many animals wear their bright colours
all the time.

Very often, male birds are bright coloured while females are drab
brown. This is because males and females do different jobs when it
comes to rearing a family. The male’s job is to make sure that there is

enough food in the area around the nest for the parents and their
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The Golden Pheasant male is brilliantly and ...while the drab female Golden Pheasant is

conspicuously coloured. He spends his days almost invisible when sitting on her nest.

strutting through his territory, chasing off other - B2 T, BEENESEMESEPETAIXLL

males....
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young, and to do this, he must chase away other birds of the same
species which might eat the food. The colours of the male act like a
painted signpost saying ‘‘keep off”’.

The bright colours of many male birds may also serve to attract a
mate. For instance, gaudy male birds of paradise dance in front of females
to display their colours. The Magnificent Bird of Paradise even plucks
leaves from trees so that a shaft of sunlight can fall onto his iridescent
feathers, making them shimmer in the darkness of the tropical forest.

Both male and female butterflies can be brightly coloured. Their
colour patterns, like those of the birds of paradise, are a form of adver-
tising. They tell other butterflies of the same species where to find a
mate.
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A Small Tortoiseshell Butterfly has a distinctive colour pattern
on the upper side of its wings. This pattern is recognised by
other butterflies of the same species.
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The colourful male Rock &
Agama Lizard makes himself
even more visible by
bobbing his head up and
down to threaten other males.
Female Rock Agamas are
coloured quite differently
from males and so do not get
mistaken for rivals.
BEEHBNELEN FTEFT
BIABEBCEE. MNEETR
HEHS5 . MRS Ene
HARIEE, BRESWBELEY
HE. v




This Song Thrush is feasting
on ripe Red Currants. Later,
the bird will drop the currant
seeds far away, helping the
plant to spread.
BESEEXE T ZLIERNN
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Plants use fancy colours a lot. All the coloured flowers that you see in

gardens and in the woods and fields are a form of advertising. The
flowers have nectar “for sale”. You might think that the nectar is free for
any insect or bird to collect, but it is not. The “price” of the nectar is
that pollen from the flower must be carried to other flowers. In this way,
plants ensure that pollen from one plant fertilises the seeds of another
plant. Seeds cannot grow unless they are fertilised.

Some flowers reflect ultraviolet patterns invisible to us but visible to

bees. The patterns are there to guide bees to the nectar.
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Green berries of Woody Nightshade contain As the seeds ripen, the berries turn red and

unripe seeds, so the plant keeps the berries succulent—an advertisement to birds to

unattractive to birds.
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come and eat them.




