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KWL Chart and Background Reading

Summary

Students will be able to work cooperatively and with the teacher to ask questions about coral.

Objectives

· Each student will make a statement and a ask a question about coral.
· Students will learn vocabulary pertaining to coral
· Students will learn corals are animals and not plants
Materials (1 per student)

What is Coral?” background article (pgs. 8-9)

KWL Chart (pg. 3)

Making Connections

Students will recall what they know about coral and form questions and statements about what they want to learn about coral. Prior knowledge will be based upon past educational experiences and recreational visits to coral reefs.

Teacher Prep for Activity

Photocopy the background article and KWL chart for the class. Read for yourself the additional background material included called: “Reef Researching” and “Coral Reefs: A Fact Sheet”.

Background

Read “Reef Researching” and “Coral Reefs: A Fact Sheet” on pgs. 4-7.

Procedure

1. Write on chart paper, “What I know about coral.” Ask the students: What do you know about coral?

2. Have each student present one thing that they know about coral. You can make sure there is 100% participation by choosing students that generally do not take risks first.

3. Have the students fill in this section of the their KWL chart as they list their answers. Write each different answer on the chart paper as a class list.

4. Next, ask students “what would you like to know about coral?” Repeat the procedure that was used for what students know about coral.
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NOTE: The students will come back to these charts and fill in what they learned about corals later. This chart is evidence of what each student knows and will give you a gauge of class knowledge as a whole.

5. Have students read the short background article. At the point where photosynthesis is introduced, you can do a mini-lesson: on the board, draw the process of photosynthesis using a diagram of a tree (see Figure 1 below).

6. Ask the class if this article has answered any of their questions from earlier in the lesson. Also ask the class if they have any additional questions based on the reading. Make note of

additional questions under the “L” portion of the KWL class chart.

If time permits, watch a video about coral reefs. Any video will do.

Homework: Have students write what they learned about coral reefs in their KWL chart
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Figure 1: A diagram of photosynthesis that can be used to relate how zooxanthellae photosynthesize.

Assessments

Completed KWL chart

Resources

Center for Marine Conservation
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Name:_________

Date:__________
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What you know about coral



What you want to know about coral



What you learned

about coral
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The MARE Teachers' Guide to The Coral reefs
Discipline: Biological
Themes: Diversity, Scale and Structure

KEY CONCEPT: Coral reef communities are biodiverse. One way of
looking at the biodiversity of a reef is with measurements and
comparisons.

SYNOPSIS: Students use sampling techniques to calculate percentages and
means, and make measurements for their coral reef examples.

FOR THE TEACHER: Biodiversity: the number of different biological
species existing in an ecosystem; is an important parameter for scientists
and environmentalists when monitoring an ecosystem.

Coral reefs support more kinds of life than any other area in the sea, they
are often called "rain forests of the sea", they have high biodiversity. From
above the surface of the water the variety of life seems endless, from
below, on one single dive you may see a hundred different kinds of coral, a
thousand different types of fish and countless other different plants and
animals. Coral reef communities can be very tight knit, organisms live close
together and many depend on one another for food and shelter. In fact, if
one organism is removed other organisms will likely disappear too.
Sometimes organisms rely on each other to the extent that they are always
found together and in fact do not do as well if they are apart. This
relationship is called symbiosis. Clownfish and their host anemones have

a symbiotic relationship. Coral polyps and the internal phytoplankton,
called zooxanthellae, have a symbiotic relationship. Some species play
key roles in establishing and maintaining the reef community. Besides the
reef building corals themselves; the algae, sponges, invertebrates, fish, are
also of critical importance.

To increase our understanding of a coral reef ecosystem we need to find
the patterns that mesh all these animals and plants together in one vast
web of life. It can take an enormous effort to accurately measure
biodiversity. Measurements may only be accurate at the time that they
were made and only in the area they were measured. Habitats, including
coral reefs tend to cover large areas and are mostly underwater, increasing
the difficulties for those that wish to learn about them. One method, often
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[image: image15.jpg]used by scientists is to create a reef profile. By taking random samples
in an area and measuring the percentages of common and key organisms, a
profile can be created and used as a picture of a coral reef. The size of the
sample is a key factor in obtaining an accurate profile of the reef. Some
organisms will cluster together, some will be randomly distributed, these
patterns will appear only when enough samples have been taken. The
common and key organisms usually includes the coral itself. The amount
of reef-building coral found at the site will tell scientists something about
how the reef is growing. Coral reefs also need algae, they are always
present but sometimes hard to see. There are no huge kelps such as those
found in cooler waters, only tufts of green, brown and red algae growing
on the rocks and substrate. The amount of algae covering a reef is usually
kept in check by the numbers of algae grazers, herbivores, such as sea
urchins and parrotfish, and the amounts of nutrients in the water. If the
numbers of herbivores or the amount of nutrients in the water changes,
the algae profile will change too. Carnivores on the reef, such as grouper
and barracuda, feed on a range of prey including the herbivores, they are
also important to fishermen. If the numbers of carnivores change then
changes in other organisms in the reef profile can be expected also.

Reef profiles are very important measurements because observations can
be misleading. The figures and profiles tell scientists, mathematicians,
geologists, planners or tourists basically what that reef is like. What it is
made up of, and which organisms are dominant. A profile can show up
changes in the coral reef community that might happen over a period of
time, and they can be used to compare one reef to another reef. Scientists
and environmentalists often use these important tools to prove that an
area is changing. Especially in cases of development, coral reef habitats are
quickly affected by changes in their environment and a changing reef
profile can clearly show this. Reef profiles that were made about fifty
years ago are showing changes in coral reef communities all over the
world.

SCIENCE PROCESS SKILLS: comparing, inferring, observing, sampling,
measuring

SOCIAL SKILL: cooperation

VOCABULARY: biodiversity, symbiosis, zooxanthellae, profile, algae,
herbivores, carnivores, quadrat, random, percentage, average
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Source: Center for Marine Conservation, Washington, DC. Used with permission.

1. CORAL REEFS: A FACT SHEET

Why are they important?

Coral reefs have often been described as “underwater gardens.” Their beautiful colors, intricate
shapes and exotic creatures remind us of the diversity and splendor of tropical rainforests. Like rain
forests, reefs are valuable resources and important parts of the global ecosystem. Coral polyps,
because of their unique ability to grow in nutrient-poor water, are responsible for incredible
communities of fish and other marine life in waters that might otherwise have been barren. People all
over the world depend on reefs for food and protection from waves; many tropical islands and beaches
are constructed completely of coral fragments. Despite the ecological significance and beauty of reefs,
they are being threatened around the globe by human activities such as boat groundings, overfishing,
and pollution. As in the case of rain forests, it will be up to humans to stop the damage and leam how
to protect coral reefs for future generations.

What is coral?

Coral reefs can be made up of hundreds of different species of coral. There are two main types: “hard”
coral with an outer skeleton of calcium carbonate (CaCO,) and “soft” corals that embed bits of CaCO,
inside their bodies. Although it comes in many shapes and sizes, all coral is composed of tiny
individual polyps. A polyp is a tiny animal that looks like an upside-down jellyfish. In soft corals, each
polyp contains little spikes of CaCO, that help hold many polyps together in structures that look like
fans or whips. In hard corals, polyps sit
inside little cups which they build out of
calcium carbonate. Many of these cups
are cemented together to make up a coral
colony. Reefs are formed when hundreds
of hard coral colonies grow next to and on
top of each other. Since most species of
coral polyps stay deep within their calcium
carbonate cups during the day, the casual
observer may think of coral as inanimate stomach
rocks. At night, however, the polyps
emerge, and wave their tiny stinging
tentacles in the water to catch microscopic
organisms called plankton.

What makes coral polyps so unique is that plankion is only part of their diet. Each polyp harbors within
its body special algae called zooxantheliae. These one-celled plants use sunlight and carbon dioxide
to conduct photosynthesis, a process that produces oxygen ... and other nutrients needed by the
polyps. In return, the algae get protection and a constant supply of carbon dioxide and other raw
materials they need for photosynthesis. Such a mutually beneficial relationship is called symbiosis.
Without this special relationship, it is likely that there would be far fewer animals in clear, tropical waters

.ince they typically cannot support life. It is important to realize that the fish, crabs, snails, worms and
‘other reef creatures depend on the health and growth of the coral reef for their existence.
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Background Article: What is a Coral?

Corals are found in tropical and subtropical oceans between 30˚S and 30˚N latitude. The distribution of corals is influenced by nutrient availability, light, salinity, temperature, sediments and exposure to wave action. Why do you think corals do not grow near Antarctica?

Hawaii is very special because it has many corals that are only found here and nowhere else on earth. These types of corals are called endemic species. Endemic species can be defined as being native to a relatively small geographic area. The reason Hawaii has a high amount of endemism is because of it is located far away from mainland continents.

There are two types of corals: “hard” coral with an outer skeleton of calcium carbonate and “soft” corals that embed bits of calcium carbonate inside their bodies. Corals are made up of small, colonial, plankton-eating invertebrate animals called polyps. Plankton includes tiny crustaceans, mollusks, and larvae of reef animals, floating in the water. Corals use their stinger lined tentacles, called nematocysts, to capture
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How do coral reefs form?

To start a new reef, coral polyps can reproduce sexually, using sperm and eggs. Male polyps send
sperm into the water where it enters female polyps and fertilizes the eggs within. [Fertilization is internal
in corals known as “brooders.” “Broadcasters” shed their eggs and sperm into the water, and
fertilization is external.] Baby corals [called planulae] develop and leave the polyps, floating on the
current until they reach a suitable surface where they can attach and begin to grow into new coral
polyps. Sexual reproduction allows corals to distribute themselves. To simply add onto an existing
colony, polyps undergo asexual reproduction in which new polyps “bud” off the parents and form their
own CaCO; cup right beside the older polyp. Polyps formed this way are exact copies of each other,
creating entire colonies of coral with exactly the same genes.

How fast do reefs grow?

Some reef corals are capable of growing 15 centimeters (6 inches) in a year. [Massive corals such as
star coral and brain coral grow considerably slower, typically only 1/8 inch to 3/4 inch peryear.] Asold
corals die, new ones usually settle and grow over the dead skeletons. Many generations of
settlement, competition, growth and death result in structures like the Great Barrier Reef in Australia,
which is hundreds of feet thick and millions of years old.

Where do coral reefs form?

True reef-building corals can only grow where the water is clear, warm and shallow. Average water
temperatures typically do not fall below 20 degrees Centigrade (68 degrees Fahrenheit) and it is
generally no deeper than 100 meters (325 feet). [Most corals grow in depths of less than 40 meters.]
These conditions are met in tropical waters near the equator, on the eastem sides of continents and
around oceanic islands.

When & reef forms close to shore it is a fringing
reef. As the reef matures, the oldest corals
near the shore may die and the reef will become Fringing Reef i
an offshore barrier reef with a lagoon in
between it and the shore. When corals grow
around a volcanic island an atoll results as the

_island gradually subsides, leaving only a ring of
coral visible near the sea surface.

Barrier Reef .&' m

Changes in sea level can also expose pieces of
a fringing or barrier reef, tumning them into small
coral islands like the Florida Keys.

|

What threatens reefs? Island

Natural threats
Both hard and soft corals are vulnerable to unusually strong waves (e.g., those formed by a hurricane)

as well as dramatic changes in the temperature and saltiness of the water. Predation by fish, snails,
worms, crabs, shrimp and starfish, and overgrowth by fleshy algae can also kill corals. Parrotfish, for
example, have strong teeth with which they break through the CaCO; cup to the polyp inside. Corals
also compete against each other for light and space. The faster growing corals usually dominate.
However, slow growers like brain coral are better at surviving physica! disturbances such as storms.
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have a symbiotic relationship with single celled algae called zooxanthellae (see picture).

Zooxanthellae live inside the coral tissue where they use photosynthesis to the sun’s energy to convert water and carbon dioxide into sugar. The zooxanthellae only use about 5% of the energy that was produced by photosynthesis, while the rest goes to the coral. Corals with the algae have an advantage over corals that do not because algae acts as an extra energy source for the coral.

The hard or reef building corals that generate coral reefs in Hawaii are made up of several types of coral including branching, finger-like, massive, encrusting and table-like forms. Each coral growth form is adapted to live in a different type of habitat such as shallow waters to withstand wave action or deeper waters where there is less wave action.

Non-reef building corals are composed of soft corals and corals that live in very deep water. Black coral is the official Hawai`i state gem and is found at depths past 40 meters. Deep sea corals live below where light and sun penetrates and for this reason these corals are not able to form a symbiosis with zooxanthellae. Deep sea corals derive all their energy, from captured plankton.

KWL Chart and Background Reading 1.2

9

