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About Cora Reefs

What isacora reef ?

Coral reefs are massive structures made of limestone that is deposited by living things. Although thousands of
speciesinhabit coral reds, only afraction produce thelimestone that builds the reef. The most important reef
building organisms are corals.

Coral reefs support over twenty-five percent of all known marine species. As oneof themost complex ecosystems
on the planet, coral reefs are home to over 4,000 diff erent species of fish, 700 species of coral and thousands of
other plants and animals.

A good way to imagine a cord reef isto think of it asabustling city or community, with the buildings made of
cord, and thousands of inhabitants coming and going, carrying out their business. In this sense, a coral reef islike
ametropolis under the sea.

What is cora ?

Although coral is often mistaken for arock or aplant, it is actually composed of tiny, fragile animals called coral
polyps. When we say "coral" weare actually referring to these animals and the skeletons they leave behind after
they die. Although thereare hundreds of different spedes of corals, they are generally classfied as either "hard
cord" or "soft coral”.

Hard corals grow in colonies and are the architects of coral resfs. They include such spedes as brain coral and
elkhorn coral. Their skeletons are made out of calcium carbonate (dso known as limestone) which hard and
eventually becomes rock. Hard corals are hermatypes or reef-building corals and need tiny algae called zooxan-
thellae (pronounced zo-zan-THEL -e€) to survive. Generally, when wetalk about "coral” we arereferring to hard
corals.

Soft corals such as sea fingers and sea whips, are soft and bendable and often resemble plants or trees. These
cords do not have stony skeletons, but instead grow wood-like cores for support and fleshy rinds for protection.
They are referred to as ahermaty pes or non-reef building cords and they do not always have zooxanthdlae. Soft
cordsare found in both tropical seasandin cool, dark regions.

What isacoral polyp?

A coral polypisa spineless coral animal. Coral polyps can be the size of a pinhead while others are larger, some-
timesafoot in diameter. One coral branch or mound is covered by thousands of these animals. They are inverte-
brates (spindess animals) and are cousins of anemones and jellyfish. When thousands of these animds are
grouped together, they arereferred to as coral colonies. Each coral "tree" or "mound” is one colony of coral
palyps. A polyp has a sac-ike body and an opening or mouth encircled by stinging tentecles called cnidae. The
polyp uses calcium carbonate from seawater to build itself ahard, aup-shaped skeleton. This limestone skeleton
protects the soft, delicate body of the palyp. Coral polyps are usually nocurnal, meaning that they stay insde
their skeletons during the day. At night polyps extend their tentacles out to feed.
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Where do coralslive?

Coral reefsare found in over 100 countries. Most reefs are located between the tropics of Cancer and Capricomn,
in places such as the Pacific Ocean, the Indian Ocean, the Caribbean, the Red Sea and the Arébian Gulf. Corals
are also found farther from the equator in places where warm currents flow out of the tropics, such as Floridaand
southern Japan. Worldwide, coral reefs cover an estimaed 284,300 square kilometers (110,000 square miles).

Coral reefs grow best in waters with atemperature of between 21 and 29 degrees Celsius (70 and 85 degrees
Fahrenhat). It is possible for soft coralsto grow in hotter and colder places, but growth raes under these condi-
tions are very dow. Corals prefer clear and shallow waters, where lots of sunlight filters through to their symbiotic
algae. It ispossible to find corals at depths of up to 91 meters (300 feet), but reef-building corals grow poorly
below 18-27 meters (60 to 90 feet). Corals also grow poorly near river openings or coastal areas with excessve
run-off, because cords need salt water to survive.

How old are coral reefs?

Thegeodlogical record indicates that the ancestors of modern coral reef ecosystems were formed at least 350
million years ago. The coral reefs existing today began growing as early as 50 million years ago. M ost established
cord reefs are between 5,000 and 10,000 years old. Although size sometimes indicates the age of a cord resf, this
isnot alwaystrue. Different species of coral grow at different rates, depending on water temperature, oxygen
level, amount of turbulence and availability of food.

How isacoral reef constructed?

Coral reefs are complex, multi-story structures with holes and crevices shared by various creatures. If acoral reef
can be thought of as ametropadlis of the sea, then acoral colony can be thought of as an apartment building with
many different rooms and hallways that house different marine

species. Not all coral species build reefs. The actual architects of

cord reefs are hard or stony corals, which are referred to as her-

matypic or reef-building corals. Asthe polyps of sony corals grow,

they producelimestone for their skeletons. When they die, their

skeletons areleft behind and are used as foundations for new

polyps, which build new skeletons over the old ones. An actual

cord mound or tree is composed of layer upon layer of skeletons

covered by athin layer of living polyps.

Other types of animals and plants also contribute to the structure of thereef. Many types of algae, seaweed,
sponge, sediment and even mollusks like giant clams and oysters, add to the architecture of acoral reef. When
these organisms die, they also serve as foundationsfor new corals.

How long doesit takefor coral to grow?
Corals grow at different rates, depending on water temperature, salinity, turbulence, and the avalability of food.
Themassve cords are the dowest growing species, adding beween 5 and 25 millimeters (.2 inchesto an 1 inch)

per year to their length. Branching and Staghorn corals can grow much fagter, adding as much as 20 centimeters
(8 inches) to their branches each year.
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How do corals get their shape?

Thevariety of shapes and sizes of coral colonies largely depends on their species.
Someform hard, pointed shapes, while others form soft, rounded shapes. The
shape of coral colonies also depends on the location of the coral. For example,
where there are strong waves cords tend to grow into robust mounds or flattened
shapes. In more sheltered areas the same spedes may grow in moreintricate
shapes such as delicate branching paterns.

How do coral polyps eat?

Coral polypseatin two different ways, depending on their species. Many coral polyps arenourished in aunique
way by atiny algae called zooxanthellae (pronounced zo-zan-THEL -e€). The algaelivewithin coral polyps, using
sunlight to meke sugar for energy, jud like plants. Zooxanthellae process the polyp's wastes to retiain important
nutrients and in turn provide the polyp with oxygen. Meanwhile, the coral polyps provide the algaewith carbon
dioxideand a safe, protected home. Zooxanthellae living within thetissue of hard cords can supply them with up
to 98 percent of their nutritional needs.

Another way that corals e is by catching tiny floating animals known as zooplankton. At night the polyps come
out of their skeletons to feed, making thereef look like a"wall of mouths'. The polyps stretch out their long,
gtinging tentacles to capture the zooplankton that are floating by. The captured plankton are then put into the
polyps mouths and digested in their somachs.

How do corals get their color?

Most coral polyps have clear bodies and their skeletons arewhite, like human bones. Mog corals get their color
from the zooxanthellae inside them. Several million zooxanthellaelive in just one square inch of coral and
produce pigments. These pigments are visible through the clear body of the polyp and give the coral its beautiful
color.

How do corals reproduce?

Coral reproductive methods vary, depending on the spedes. Some species such as brain and star corals are he-
maphrodites, meaning they produce both sperm and eggs at the same time. Other corals, such as Elkhorn and
boulder corals, are gonochoric, meaning that they produce single-sex colonies. In these species, dl of thepolyps
in onecolony produceonly sperm and all of the polyps in another colony produce only eggs.

Coral larvaeareformed in two different ways. The larvae are ather fertilized within the body of a palyp or
outside the palyp's body in the water. Fertilization of an egg within the body of acoral polyp is achieved from
sperm that is released through the mouth of another polyp. The sperm and egg meage and form aplanula larvae
which maturesingde the body of its mother. When the larvais ready;, it is"spit" into thewater through the mouth
of its mother. Other species of coral reproduce by ejecting large quantities of eggs and sperm into the surrounding
water. When this happens, the eggs and sperm fertilize in the water. This processis called coral spawning. In some
areas, mass coral spawning events occur on onenight ayear and scientists can predict exactly when thiswill
happen. Trillions of eggs and sperm are smultaneoudy released into thewater in one of themost astounding ads
of synchronicity inthe natural world!

Oncein the seq, lavaarenaturally attracted to thelight. They swim to the surface of the ocean, where they
reman for days or even weeks. If predators do nat eat the larva during thistime, they fall back to the ocean floor
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and attach themselves to a hard surface. An attached planulametamorphasizes into a coral polyp and beginsto
grow and divide itself in half, making exact genetic copies of itself. As mare and more polyps are added, acoral
colony develops. Eventually the coral colony becomes mature, begins reproducing and thecycle of life continues!

What do corals need to survive?

*  Sunlight: Corals need to grow in shallow water where sunlight can reach them. Since corals depend on the
zooxarnthellae (algae) that grow inside of them and this algae needs sunlight to survive, corals too need sunlight to
aurvive. Therefore, corals rarely develop degper than 50 meters (165 feet).

*  Clear Water: Corals need clear water to survive and don't thrivewell when the water is opagque. Sediment and
plankton can cloud the water which decreases the amount of sunlight that reaches the zooxanthellae.

*  Temperature: Reef building corals require warm water conditions to survive. Different coralsliving in differ-
ent regions can withstand diff erent temperature fluctuations. However, corals generally live in water temperatures
ranging from 20 to 32 degrees Celsius (68 to 90 degrees Fahrenheit).

* Clean Water: Corals are sendtiveto pallution and sediment. Sediment can settle on coral, blocking out
sunlight and smothering coral polyps. Pollution from sewage and fertilizers inareases nutrient levelsin the water,
harming corals. When there aretoo many nutrients in the water, the ecological balance of the coral community is
altered.

*  Saltwater: Corals need saltwater to survive and require acertain balancein the ratio of salt to water. Thisis
why corals don'tlive in areas where rivers drain fresh water into the ocean.

What are the different types of reefs?
Scientigs generally divide coral reefsinto four classes: fringing reefs, barrier reefs, atolls and patch reefs.

* Fringing reefs grow near the coagtlinearound idands and continents. They are separated from the shore
by narrow, shallow lagoons. Fringing reefs are the most common type of

reef that we see.

* Barrier reefs also paralel the coastline but are separated by

deeper, wider lagoons. At their shallowest point they can reach the

water's surfaceforming a"barrier" to navigation. The Great Barrier Reef

in Australiais the most famous example and isthe largest barrier reef in

the world.

* Atolls arerings of coral that create protected lagoons and are

usually located in the middle of the sea. Atolls usually form when

idands surrounded by fringing reef's sink into the sea or the sea level

rises around them (theseidands are often thetops of underwater volca-

noes). Thefringing reefs continueto grow and eventually form circles

with lagoons insde.

* Patch reefsare small, isolated reefs that grow up from the open bottom of the idand platform or continen-
tal shelf. They usudly occur between fringing reefs and barrier reefs. They vary greatly in size, and they rarely
reach the surface of the water.
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