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Worksheet 5.1 – The not-so-great Barrier Reef?
While reading this chapter you will learn about the small- and large-scale changes that are taking place because of climate change. Coral reefs are one of the Earth’s ecosystems undergoing great changes. The most significant of these is a loss of colour, in a process known as coral bleaching. To understand why coral reefs lose their colour and die, you first have to understand how a reef is constructed.
A coral reef is made by tiny marine animals known as coral polyps that thrive in the clear, warm waters of the tropics in places such as the Coral Sea off the coast of north Queensland. The polyps have algae inside them that photosynthesise and provide the polyps with a source of food and their distinctive colours. As each polyp dies, its hard, stony body is added to the reef and so the reef grows. The Great Barrier Reef is sometimes referred to as the largest structure in the world made by living creatures, dwarfing human constructions such as the Great Wall of China and the skyscrapers of New York City.
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Coral bleaching occurs when the polyps become stressed through changes in their environment; they eject the algae they rely on in order to feed and reproduce. Many marine biologists believe that climate change along with associated changes in ocean chemistry and temperature is causing many coral reefs to become bleached. In 1998, in an unprecedented episode of global mass bleaching, the world lost 16 per cent of all its living coral; the corals of the Indian Ocean lost an unbelievable 46 per cent. The year 1998 also happens to be the warmest year in the warmest decade on record.
The Great Barrier Reef is a carefully managed ecosystem, which enjoys protection from a number of problems facing other coral reefs around the world, such as overfishing and marine pollution. It cannot, however, be protected from higher sea temperatures. A recent study commissioned by the World Wildlife Fund (WWF) estimated that about 95 per cent of the Great Barrier Reef corals will have disappeared by 2050. The outlook is grim, not only for the reef and the millions of marine organisms that rely on it for their habitat, but also for the many industries that are supported by the reef, notably the tourism industry. The WWF report found that 68 per cent of the $2.1 billion derived from tourism in North Queensland is directly related to the Great Barrier Reef. 

Studies have shown that water temperatures over 30°C and little or no surface wind are conditions that may lead to coral bleaching. You will use real time satellite data to investigate the sea surface temperatures (SST) and wind speeds at the following Queensland reefs within the last week:


Lady Elliot Island 24°11´S; 152°72´E


Endeavour Reef 15°46´S; 145°34´E


Bramble Cay 9°7´S; 143°24´E

1
Locate and label these reefs on the map of Queensland. 
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2
Lady Elliot Island is the southernmost island in the Great Barrier Reef and Bramble Cay the northernmost. Use the scale to estimate the straight line distance between these two places. _________________
3
To find the sea surface temperatures for these reefs follow these steps:

a
Access the NOAA website at http://coastwatch.noaa.gov/interface/interface.html
b
Select ‘As images’ in the ‘view results’ window

c
Select ‘Asia-Pacific’ as the region

d
Select ‘Sea Surface Temperature’ as the product

e
In the sensor and satellite windows are lists of all the satellites that are currently monitoring sea surface temperatures. In the date windows enter the dates for the last week (note that this is American so the month comes before the day). Search the database using each of the satellites and sensors until you find one that has taken the images that you are after. By selecting an image and clicking on it you will be able to access an enlarged version of the image.

f
Describe and account for the pattern of sea surface temperatures as shown in your selected satellite image.

g
Record the SST at each of the three reefs.

h
On your map shade in red any region with a SST of 30°C or greater.

4
Follow the same steps to determine the surface winds data (you will need to change the product being searched). Record the wind speeds experienced at each of the three reefs.

5
Of the three reefs which would appear to be most at risk from coral bleaching? Explain why this is the case.

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

6
You can access the full report on the threats to the Great Barrier Reef as a result of climate change at http://wwf.org.au/publications/ClimateChangeGBR/ 

7
How do you feel about the very real possibility that virtually all of the Great Barrier Reef will die in your lifetime?

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
_________________________________________________________________________________
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