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Coral reefs are built by tiny animals called polyps. These build a casing 
of calcium carbonate in which they live. These animals are susceptible 

to changes in water temperature, light conditions and the chemical 
composition of the water. 



The Past 



1768-79 James Cook ran aground on the 

reef in 1770 BUT what of before that time? 



It is possible that coral reefs have existed in the area for over millions of years.  
 
Possibly as many as 20 million years.    



http://earthsci.org/processes/geopro/karst/karstau1.gif 



Australia has not always had its current shape. 
 
At different times large areas of the current land 
mass were underwater and deposits occurred 
which later became limestone masses. 
 
Many of these limestone masses are now on dry 
land. 
 
Many limestone deposits are formed from  
deposits of shells and fish skeletons such as the 
Margaret River Caves in Western Australia BUT 
others are formed by the living organism – the 
coral polyp. 



Chillagoe Caves – 400 million years ago  



370 million years BP 



The limestones of the Nullabor 
Plains date from as recently as 25 
million years ago. 



However the recent Ice Age 
showed that almost all areas 
of the Barrier Reef and other 
reefs around Australia would 
not have existed around 
20,000 years ago. 



Sea level changes 200,000 years BP to now 



Reproduced with kind permission of the Global Learning Centre, Wooloowin. 

Macleod, H & Delany, T ( 2009 ) Pacific Neighbours Melbourne: Ausaid 

Coral drilling on Tuvalu has found coral to a depth of 340m  

BUT coral only grows to a depth of 40-50metres. 



These reefs show various stages of sea level change of the island of Tanna. 
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On Tanna in Vanuatu, old reefs 
can be found high above the 
existing coastline. 





Fitzroy Island off the coast of Cairns is part of the coastal range 

which is disappearing under the water. 



These coral reefs grow on the tops 

of submerged peaks south of 

Cairns. 



One day only corals will show where the island once was. 



Charles Darwin following 
the voyage of the Beagle  
between 1831 and 1836 
proposed the idea that 
coral reefs grew on sinking 
volcanoes. 

 

An alternate view is that a 
drop in sea level resulted in 
the tops of the mountains 
being eroded away and 
corals growing across the 
now flat top. 



The Present 



http://theconversation.com/lets-dump-great-barrier-reef-dredging-myths-authority-chief-22991 



Some reefs are in pristine 
condition 



Some are not. 



http://www.barrierreefaustralia.com/the-great-barrier-reef/reefmap.htm 

Australia’s Great Barrier Reef was 
World Heritage listed in 1981. 
 
• world’s largest reef system (?) 
• 2900 individual reefs 
• 900 islands 
• 2600kms long ***** 
• amazing biodiversity ***** 
 

There is no doubt the reef is GREAT. 
 
It can be seen from space. 
 



http://blog.games.com/2012/05/24/disney-animal-kingdom-explorers-great-barrier-
reef-item-location-guide/ 



http://phys.org/news/2012-12-slab-barrier-reef-sea-floor.html 

Is the Reef a ‘Barrier’? 
 
To natural hazards like tsunamis and cyclones – NO 
 
To human movement – once BUT not today IF precautions are taken. 

BUT it is a dynamic environment. 



http://www.news.com.au/national/unstable-sea-slab-near-barrier-reef-could-cause-huge-monster-tsunami-in-north-queensland/story-fndo4eg9-1226541644059 

Potential landslide zone. 



http://www.google.com.au/url?sa=i&source=images&cd=&cad=rja&uact=8&docid=pVtm6i2oG5X0jM&tbnid=OypC2
2mXO3AqFM:&ved=0CAgQjRw&url=http%3A%2F%2Fwww.gbrmpa.gov.au%2Fzoning-permits-and-
plans%2Fzoning%2Fzoning-maps&ei=oqjMU-
W_Dsqj8AWXooCgDQ&psig=AFQjCNFtXjLsk9xJvlBTaf2j_H4P6fXHDg&ust=1406007842395559 

The World Heritage area is 
managed by the GBRMPA. 



http://theconversation.com/australia-courting-
danger-with-the-great-barrier-reef-20411 





Threats to the Great Barrier Reef 



https://www.youtube.com/watch?v=VBjcH-1wJoY 

https://www.youtube.com/watch?v=VBjcH-1wJoY
https://www.youtube.com/watch?v=VBjcH-1wJoY
https://www.youtube.com/watch?v=VBjcH-1wJoY


http://mic.com/articles/89823/one-of-earth-s-seven-wonders-is-vanishing-before-our-eyes 



http://www.google.com.au/url?sa=i&source=images&cd=&cad=rja&uact=8&docid=stZNuk3darDZAM&tbnid=wi2x
rdDnCHGqFM:&ved=0CAgQjRw&url=http%3A%2F%2Fwww.abc.net.au%2Fnews%2F2011-11-08%2Fgreat-barrier-
reef-invasive-species-threat%2F3650212&ei=5KXMU8TXGs378QWUhoLICg&psig=AFQjCNGn33-
pqb8ybf_Pfi6RlApsk4-W_A&ust=1406007140565419 



http://www.theage.com.au/national/green-groups-battle-to-stop-reef-dumping-20140214-32qnc.html 



http://www.theaustralian.com.au/news/nation/dumping-of-dredge-spoil-approved-by-great-barrier-reef-authority/story-e6frg6nf-1226814999955 



http://indymedia.org.au/files/Shen_Neng_1_aground_great_barrier_reef.jpeg 



http://www.greenpeace.org/australia/Global/australia/images/2012/Climate/12-072-CLM-Galillee-Map.jpg 



http://www.smh.com.au/environment/conservation/mining-dwarfs-farming-as-
threat-to-health-of-great-barrier-reef-marine-scientist-warns-20131211-2z6im.html 



http://www.theaustralian.com.au/national-affairs/reef-guardians-dredge-up-a-new-enemy/story-fn59niix-1226750047419 



http://www.cairnspost.com.au/news/cairns/rally-in-cairns-cbd-protests-great-barrier-reef-marine-park-
authoritys-decision-to-dump-dredge-from-abbot-point/story-fnjpusyw-1226816641274 





http://kurrawa.gbrmpa.gov.au/corp_site/info_services/publications/sotr/shipping/page_03.html 



https://scontent-a-hkg.xx.fbcdn.net/hphotos-
xpa1/v/t1.0-
9/p720x720/10603550_351289538357273_25
49735192701071026_n.jpg?oh=c014e022a555
86dcc9c26efaa991b5bd&oe=552FC377 





1990s cartoon 



http://mic.com/articles/89823/one-of-earth-s-seven-wonders-is-vanishing-before-our-eyes 

Global warming  - climate change – map produced by 2012 UQ study of coral reefs.  

This has to be one of the most challenging maps. 



Coral bleaching is a threat with loss of microscopic algae which 
provides the coral with its colour.. 





World wide instances of coral bleaching. 

Corals do recover. 

SCALE 



Where is this occurring on the Great Barrier Reef? 



http://www.gbrmpa.gov.au/__data/assets/image/0016/10555/1998_2002_Bleaching-events_for-web_v1-03.jpg 

Two bleaching events have occurred in recent times. It should be 
noted that only small parts of the reef were affected. 



If sea levels rise what CHANGES will occur? 













If sea levels fall, what CHANGES will occur? 



How will the coral polyp react? 
 
Unfortunately it dies as the sea level drops BUT  
 
there are still coral polyps flourishing in deeper waters to take their place. 
 
If the sea level rises, the coral polyp reacts by flourishing in the new 
environment. 



Heavy rainfall can change local rivers in a short period of time. 



CHANGE 



One can assume this sediment will find its way to the 

ocean and maybe even on to the reef. 



In north Queensland, coral reefs are found close to the coast. 

Many of these reefs have been smothered by run off from 
nearby road development. 



http://phys.org/news/2011-02-cyclone-barrier-reef-woes.html 



Fertilisers from this sugar cane farm could head to the reef. 

INTERCONNECTIONS 





Tourists   Are we loving the Reef to death?  

PLACE, SPACE AND SCALE 





Place and Space 







What role does the ecosystem itself play? 



Predator and prey 
 

ENVIRONMENT 

















The inner reef is a different zone. 



It is an area of soft corals which sway back and forth in the current.  This action 
allows them to sweep away any sediment which may be deposited on them. 



The crown of thorns star fish. 



Sabah 





There are outbreaks of star fish but the reef recovers. 



The Future 
 

CHANGE 





Location of some of the most diverse reefs in the world. 
 



Climate change, reefs and the Coral Triangle 
 
Without action on climate change, coral reefs in the Coral Triangle will disappear  
by 2100, the ability of the region’s coastal environments to feed people will decline  
by 80%, and the livelihoods of around 100 million people will have been lost or  
severely impacted. 

http://wwf.panda.org/what_we_do/where_we_work/coraltriangle/problems/climatechangecoraltriangle/ 

But there is some natural resistance 
While coastal ecosystems are facing enormous pressures from both local and global factors,  
many areas within ecological resilience and are therefore among the most likely to survive  
the challenging times ahead.  
 

High levels  of biodiversity, coupled with fast rates of growth and recovery,  

put many  Coral Triangle ecosystems in a favourable position to survive climate 

change.  

 

Some parts of the Coral Triangle may have inherently slower rates of change in sea  

temperature and acidity, representing a potential refuge in an otherwise rapidly  

changing world.  



What is happening in the south? 















http://reasons.savethereef.org.au/?src=EM1 


