Coral Reefs and Island
Formation
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Presentation Notes
The words highlighted in bold print are the answers that students need to fill in on the note taking page.
As you read the notes to the students on each slide be sure that they are filling in the appropriate information.


How old are today's reefs?
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Another important part of Island Formation is the formation of coral reefs.  Hidden beneath the ocean waters, reefs are some of the oldest ecosystems on the planet, reflecting thousands of years of history. The coral reefs existing today began growing as early as 50 million years ago, but most of the ones we see today, took between 5,000 and 10,000 years to develop from small individual polyps.   


http://coralreef.noaa.gov/aboutcorals/coral101/polypcolony/




What is a coral?

- Colonial Anima
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Corals are in fact animals, even though they may exhibit some of the characteristics of plants and are often mistaken for rocks. Stony or reef building corals are simple invertebrate animals. The corals that comprise coral reefs are colonial animals that are composed of hundreds and hundreds of individual polyps. Each polyp has a mouth surrounded by tentacles . The arrow in this photo is pointing to one of many polyps. The diagram to the right is a close up of a single coral polyp. 



What do corals need to grow?
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Sunlight
Clear, shallow, salty water
Warm water above 68 degrees F
Room to settle and grow


How is a coral reef formed?
e | Dr. JamesP. MoveyNOAA Sea Grant Program
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Each polyp builds a case of limestone around
itself. This case remains after the polyp has
died, and forms a foundation for another
polyp to build on. Over time the coral colony
forms the structures which make up a coral
reef.
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Each of these small polyps builds a limestone case around itself, to the existing reef structure. When that polyp dies, if conditions are still right (clear, salty, shallow, warm water with plenty of sunlight) a new polyp will take its place, and over time, layer after layer of limestone cases built by each polyp form the primary structure of a coral reef.  

(NOTE: Make an analogy to Legos or building blocks here. So that students understand the polyps build up and out.) 


http://www.photolib.noaa.gov/reef/



@\ Reef Types
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Coral reefs begin to form when free-swimming coral larvae called planula attach to submerged rocks or other hard surfaces along the edges of islands or continents. Corals and other reef-building organisms quickly colonize the available shallow waters that surround the island. Once all the available horizontal space is colonized, corals begin to grow upward toward the sun until they reach just below the sea surface, maximizing as much space as possible for growth. As the corals grow and expand, reefs take on one of three major characteristic structures —fringing, barrier or atoll.  

*****NOTE:Make sure students understand what planula are and what their function. After the PowerPoint they will participate in a game involving planula.
http://www.photolib.noaa.gov/reef/



Fringing Reef
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Fringing reefs develop along shoreline margins of islands, forming a skirt around the base of the land mass. Corals and other reef building organisms quickly colonize the available shallow waters that surround the island.  Once all the available horizontal space is colonized, corals begin to grow upward towards the sun until they reach just below the sea surface, maximizing as much space as possible for growth. 


Barrier Reef
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A barrier reef is a fringing reef that has been separated from land due to island subsidence (or sinking into the sea) and erosion, and encloses a lagoon between the reef and the subsiding island.  


Great Barrier Reef, Australia
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The largest and most famous barrier reef is the Great Barrier Reef in Australia. The Great Barrier Reef is so big, it can be seen from outer space.  The image above is a satellite image of the far northern section of the reef.

http://upload.wikimedia.org/wikipedia/commons/8/8c/Barriere-Riff.jpg



Presenter
Presentation Notes
As islands continue to sink from subsidence and erosion, eventually disappear beneath the sea surface, an atoll will form as long as the rate of coral growth surpasses the rate at which the island is subsiding and eroding.  Atolls are low-lying islands comprised of a ring of coral reef enclosing a lagoon. 
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The most visible structure of the atoll is the ring of coral reef enclosing the shallow lagoon. Most of the Northwestern Hawaiian Islands are low islands that are characterized by atolls, for example, the Midway Atoll, Pearl and Hermes Atolls, and Kure Atoll.  The picture above is a satellite image of Pearl and Hermes Atoll.  


Name That Reef!
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Test yourself on what we just learned!


Name That Reef!
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Fringing Reef
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Fringing Reef
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Name That Reef!
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Test yourself on what we just learned!


Island Ages
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The relative ages of islands can be compared based on the type of reef structure surrounding the island.  Younger islands tend to have fringing reef structures or barrier reef structures, and are usually high islands because of the amount of volcanic landmass still present above the surface.  Older islands that have little, to no volcanic landmass left above the sea surface, are usually low islands.  They are composed primarily of sand or coral material, and have lagoons enclosed by a barrier reef.  Low islands are considered atolls when the land mass is no longer above the sea surface. 


Name the Island
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The first arrow points to the Big Island, Hawai‘i.  This island is the tallest of the main Hawaiian islands and is also the youngest.  The middle arrow points to O‘ahu.  This island is neither the youngest or oldest island, but lies somewhere between in terms of age.  The arrow on the left points to Ni‘ihau, which is an older island.  Notice how very little of this island is sticking out above the water line.  Over time, Ni‘ihau has begun to sink back into the ocean floor.


Name the Island



Presenter
Presentation Notes
The first arrow points to the Big Island, Hawai‘i.  This island is the tallest of the main Hawaiian islands and is also the youngest.  The middle arrow points to O‘ahu.  This island is neither the youngest or oldest island, but lies somewhere between in terms of age.  The arrow on the left points to Ni‘ihau, which is an older island.  Notice how very little of this island is sticking out above the water line.  Over time, Ni‘ihau has begun to sink back into the ocean floor.


Name the Island



Presenter
Presentation Notes
The first arrow points to the Big Island, Hawai‘i.  This island is the tallest of the main Hawaiian islands and is also the youngest.  The middle arrow points to O‘ahu.  This island is neither the youngest or oldest island, but lies somewhere between in terms of age.  The arrow on the left points to Ni‘ihau, which is an older island.  Notice how very little of this island is sticking out above the water line.  Over time, Ni‘ihau has begun to sink back into the ocean floor.


Name the Island



Presenter
Presentation Notes
The first arrow points to the Big Island, Hawai‘i.  This island is the tallest of the main Hawaiian islands and is also the youngest.  The middle arrow points to O‘ahu.  This island is neither the youngest or oldest island, but lies somewhere between in terms of age.  The arrow on the left points to Ni‘ihau, which is an older island.  Notice how very little of this island is sticking out above the water line.  Over time, Ni‘ihau has begun to sink back into the ocean floor.


Name the Island



Presenter
Presentation Notes
The first arrow points to the Big Island, Hawai‘i.  This island is the tallest of the main Hawaiian islands and is also the youngest.  The middle arrow points to O‘ahu.  This island is neither the youngest or oldest island, but lies somewhere between in terms of age.  The arrow on the left points to Ni‘ihau, which is an older island.  Notice how very little of this island is sticking out above the water line.  Over time, Ni‘ihau has begun to sink back into the ocean floor.


Name the Island



Presenter
Presentation Notes
The first arrow points to the Big Island, Hawai‘i.  This island is the tallest of the main Hawaiian islands and is also the youngest.  The middle arrow points to O‘ahu.  This island is neither the youngest or oldest island, but lies somewhere between in terms of age.  The arrow on the left points to Ni‘ihau, which is an older island.  Notice how very little of this island is sticking out above the water line.  Over time, Ni‘ihau has begun to sink back into the ocean floor.


®
Why are coral Reefs Important?

» Coral reefs protect
landmasses from pounding
seas

- Provide habitat and
resources for other plants
and animals to survive.

All above photos by Dr. James P. McVey, NOAA Sea
Grant Program
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500 million people worldwide depend on reefs, 30 million are totally dependent on them for food. 
Reefs protect coastlines from storms and erosion and provide habitat, spawning and nursery grounds for economically important fish species. 

Pictures:
Moorish Idols swimming over lobe coral, Sabellid worm, Chinese Cowrie, Nudibranch
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Ask students is coral reef formation a slow or a fast process.

ANSWER: Coral polyp life is fast while the total fringe reef or atoll reef growth or formation is slow.)



http://oceanservice.noaa.gov/oceans/corals/  -for 5 more slides of why corals are important to you.
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