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Why is erosion important?
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Mechanisms of erosion

Physical Chemical Biological



Types of bioerosion: external versus internal

External Internal

Scrape the surface while feeding
Up to 90% all bioerosion

Bores into the reef
Up to 50% all bio-erosion



Challenges with measuring bioerosion

External Internal

Large variability
Interactions between processes

Much occurs beneath the reef surface 



Indirect estimates Direct measurements

Abundance x activity = erosion (kg/m2/yr) Volume removed = erosion (kg/m2/yr)

Methods to measure bioerosion



Advantages and disadvantages

Indirect Direct

Use traditional data sources
Scalable to reef 
Large variability

Very precise
Captures small organisms

Invasive, expensive, time consuming

0.006mm



Most studies use only one method



Integrated estimate of erosion at Ningaloo

17 sites, 3 years (2019, 2020 and 2021)



Data collected using two methods

Indirect estimates Direct estimates



1000 Parrotfish counted, 6 spp
300 Parrotfish, > 10,000 bites



Parrotfish – bite mass equations 



Urchins 

9000 Urchins counted, Echinometra and Echinostrephus
Feeding rate 0.13 kg/m2/yr (Langdon 2012)



Coral blocks 

51 blocks deployed CT scan >35 micron SEM scan <35 micron



Results



Results



Results



Conclusions

• High erosion rates 3.07 kg/m2/yr
 

• Reef slopes higher erosion

• Large Chlorurus microrhinos primary bioeroder

• Internal erosion rates low 

• Significant part or erosion unaccounted 



What’s next?



Thank you

• Natalie Travaglione, Anna Cresswell, Micheal Haywood, Beau DeGroot, 
Dan Gorman, Emma Westlake and Nick Gust for field assistance

• Nick Thake for images nick.thake.photo.video

• Diana Patalwala, Peta Clode and Alexandra Suvorova for CT/SEM guidance
•  
• Malcolm McCulloch for Porites sp. skeletons

• DBCA staff for assisting with field logistics. 


	Slide 1
	Slide 2: Shallow reefs  Improved understanding of ecological processes
	Slide 3:   
	Slide 4: Why is erosion important?
	Slide 5: Why is erosion important?
	Slide 6:  
	Slide 7:  
	Slide 8:  
	Slide 9:  
	Slide 10:  
	Slide 11:  
	Slide 12:  
	Slide 13:  
	Slide 14:  
	Slide 15:  
	Slide 16:  
	Slide 17:  
	Slide 18: Results
	Slide 19: Results
	Slide 20: Results
	Slide 21: Conclusions
	Slide 22
	Slide 23

