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As their name suggests, giant clams are among the biggest clams on
earth, and they are very colorful animals that live in coral reefs. Giant
clams get help from tiny organisms inside their mantles, the colorful
part between their shells. These little helpers, tiny microalgae, can
use sunlight and carbon dioxide to produce food, which they share
with the clams. That is why these clams can grow so big! In return,
the clams provide the microalgae with some nutrients. Although
sunlight is very important for food production in these organisms,
excessive sunlight can lead to a sunburn, like in humans. Therefore,
the clams had to evolve their special sparkling tan, a natural sun
protection that is a very effective way to protect themselves, and the
microalgae inside their mantles, from too much sunlight and from
getting a sunburn.
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Figure 1

(A) The outer shell of a
clam protects the soft,
inner parts of its body.
(B) The colorful
mantles of giant clams
contain symbiotic
microalgae, which
perform
photosynthesis, and
cells called iridocytes,
which have mirror-like
crystal plates that can
reflect UV light from
the sun and protect the
clams from sun
damage.

MICROALGAE

Tiny, single-celled
organisms that can fix
carbon from the
atmosphere like plants
do on land.

MANTLE

The outer, fleshy part of
a clam’s body. In giant
clams, the mantle is
very colorful, with
shades of blue, green,
and brown.

MUTUALISTIC
SYMBIOSIS

A relationship between
two or more species, in
which both organisms
benefit from the
interaction in

some way.
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Figure 1

GIANT CLAMS AND THEIR TINY FRIENDS

When people hear the word “reef,” they immediately think of corals.
However, there are other big, colorful, and important animals living
in these reefs, such as the giant clams, which are common in coral
reefs of the tropical Indian and Pacific Oceans. These clams are not
only beautiful to look at, but they are also important members of a
reef. For example, many fishes eat them, some animals and plants can
grow on the outsides of their shells, and there are even animals (like
tiny shrimps) that live inside their bodies [1].

As the name indicates, giant clams can become very big. Some of
them can even grow over one meter long—probably bigger than the
sink in your bathroom at home! Scientists believe that one of the
reasons giant clams can become so big is that they get help from other
organisms. Those helpers are tiny single-celled microalgae that live in
the outer, fleshy part of the clam’s body, called the mantle (Figure 1A).
These microalgae, like plants, can carry out photosynthesis, which
uses the energy of sunlight and carbon dioxide to produce food. The
microalgae that live inside the giant clams produce so much food via
photosynthesis that they can feed themselves and share some of that
food with the giant clam. In return, the clam protects the microalgae
against predators while also giving the microalgae some necessary
nutrients, such as nitrogen. This relationship is called a mutualistic
symbiosis, and you might have heard of it before because the same
relationship exists between corals and their microalgae. Giant clams
rely heavily on the food provided by their symbiotic microalgae.
Scientists assume that this symbiosis, and the extra energy that it
provides for the clams, is one of the main reasons why giant clams
can reach their large sizes [2].

GIANT CLAMS CAN GET SUNBURNS

Just like plants, the giant clam’s symbiotic microalgae need enough
light to produce food via photosynthesis. Therefore, giant clams must
live in shallow water, where they are close to the surface and thus to
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ULTRAVIOLET
LIGHT

Highly energetic light
that cannot be seen by
the human eye. UV light
from the sun can burn
or damage skin tissue.

IRIDOCYTE

Tiny cells inside the
mantle of giant clams,
which contain
mirror-like plates that
can reflect

ultraviolet light.
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the sunlight that enters the ocean. But, as happens to humans, staying
in the sun without the protection of shade or sunscreen can become
dangerous after a while. That is because sunlight consists of different
colors of light. You have probably seen a rainbow with its beautiful
colors, ranging from violet to blue and green, to yellow, orange, and
red. The color of the light is connected to its energy level, with blue
light being more energetic than red light. The light with the highest
energy is called ultraviolet UV light. UV light is not visible with our
eyes and it has more energy than the colors of light you can see in the
rainbow. In fact, UV light has so much energy that it can damage or
even Kill cells of animals and plants [3]. You have probably experienced
that yourself! Maybe you spent a day out in the sun but forgot to put
on sunscreen. Perhaps your skin got red and itchy, or even started
peeling after a few days. The same can happen to all other organisms
if they stay in the bright sun for too long without any protection.
Because giant clams always sit in the same spot and cannot move to
the shade, the same would also happen to them. But, luckily, these
animals evolved a very clever way to protect themselves.

THE SPARKLING TAN—A SUNSCREEN FOR GIANT
CLAMS

Close to the microalgae in their mantles, giant clams have tiny cells
called iridocytes (Figure 1B). The word “iridocyte” comes from Latin
and ancient Greek, where “irido” means “rainbow” and “cyte” means
‘cell.” The name "rainbow cell” makes sense, because researchers think
iridocytes are one of the reasons giant clams are so colorful, with
mantles in beautiful shades of blue, green, and brown.

Inside iridocytes, there are small plates stacked on top of each other.
These plates are made from a crystal, which makes them look and
act like tiny mirrors. When harmful UV light hits these cells, some of
it is immediately reflected by the tiny mirror-like plates [4] (Figure 2).
Thanks to these tiny mirrors, the reflected UV light cannot reach or
damage the cells of the clams or the microalgae, because it bounces
away before it can reach them. That is a great natural sunscreen!
However, some of the UV light travels into the iridocytes, where it
bounces back and forth between the tiny mirror-like plates. By doing
so, it loses some of its energy, which makes the light less dangerous
to the clams and their microalgae. By the time the light leaves the
iridocytes, it has less energy and has changed its color from ultraviolet
to blue [5].

The blue light that comes out of the iridocytes is the reason why many
giant clams have such a bright blue color, like the clam shown in Figure
1. Other organisms, such as chameleons or copepods (miniscule
relatives of crabs and lobsters), also have iridocytes that are responsible
for their bright colors. These animals often use their coloration for
camouflage or to attract mates. But, as you can imagine, giant clams
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Figure 2

Iridocyte cells have
mirror-like plates that
either reflect UV light
or bounce it back and
forth between plates.
The bouncing UV light
loses energy and
eventually leaves the
cell as less energetic
blue light.
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are not very good at hiding. In fact, with their bright colors, they
do quite the opposite! Moreover, giant clams do not meet to mate,
so they do not use their bright colors to look beautiful to attract
potential partners. So, why do giant clams produce blue light? Not
only does it help the clams avoid sunburn, it is also the perfect light for
the microalgae to use for photosynthesis! This means the iridocytes
not only provide a highly effective sunscreen, but they also help the
symbiotic microalgae to grow, by giving them their favorite color
of light!

IRIDOCYTES AND MICROALGAE MAKE GIANT CLAMS SO
#CLAMOROUS

While iridocytes have a blue color due to the blue light they
emit, microalgae have a green color. Most organisms that perform
photosynthesis use only a little of the green light that comes from
the sun, so most of this light gets reflected. That is why plants and
many macroalgae appear mostly green. Scientists believe that the
beautiful colors found in giant clams result from different mixes of
iridocytes (blue/turquoise) and microalgae (green/brownish). If a clam
has more microalgae than iridocytes within its mantle, it has a more
brownish coloration (Figure 3A), while clams with more iridocytes than
microalgae look more blueish or even turquoise (Figure 3B).

This special relationship between giant clams and their microalgae,
and the ways they developed to support and protect each other, make
giant clams a fascinating animal for scientists to study. While is it
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Figure 3

The mix of iridocytes
and microalgae
determines the color of
the giant clam'’s mantle.
(A) A brown giant clam
has more microalgae
than iridocytes. (B) A
turquoise/blue giant
clam has more
iridocytes than
microalgae.
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Figure 3

Important to understand the life of these animals and how they survive
in the oceans, it is also essential to learn more about their specialized
cells, the iridocytes. One day, knowledge of how iridocytes function
might inspire technologies that work with light and colors to bring
us, for example, better computer or TV screens. Who would have
guessed that these ancient clams could be the key to technologies
of the future!
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