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against population collapse
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Hypothesis: resource 
enrichment can buffer 

population decline



"naturally acidified habitats provide a realistic 
and holistic approach to provide insights into 

the echinoid faunas of the future"

Nagelkerken



Joel Browne



Joel Browne Leung et al. 2022



Method

DensityResource Quality & 

Quantity 

Gonad 

Weight



Middleton

Results
Density Resource Quality Resource Quantity

3 x
reduction

22%
Increase

63%
Increase



Middleton



Time

Density

Outbreak

Extinction



Time

Density

Outbreak

Extinction

Controls



Time

Density

Outbreak

Extinction

Controls

Vents



Time

Density

Outbreak

Extinction



Time

Density

Outbreak

Extinction



Time

Density

Outbreak

Extinction



Time

Density

Outbreak

Extinction



Time

Density

Outbreak

Extinction



Current

Future

with

compensation

Future

without

compensation



Current

Future

with

compensation

Future

without

compensation



Restoring Oyster 
Reefs:



Restoring Oyster 
Reefs:

Stream: Restoration on temperate reefs

Thursday 9.40am

Dr Dominic McAfee

"Enriching marine soundscapes accelerates 
habitat building on restored oyster reefs"
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