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Humans have transformed most Earth’s biomes
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Pervasive changes in disturbance & stressors
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Anthropocene and the rise of turfs

Temperate underwater forests

Kelp → turf shift



How is the rise of turfs in 
subtidal temperate reefs 

altering ecosystem function?



Habitat structure
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Habitat flattening

Smaller vegetation height 
and surface area

Pessarrodona et al. (2021) Glob. Chan. Bio.



Turfs have more interstitial spaces
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Turfs have more interstitial spaces

Hacker & Steneck (1990) Ecology
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Turfs have smaller interstitial spaces
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Turfs have smaller interstitial spaces

Pessarrodona (unpub.)
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Miniaturization of habitat

Implications for fauna using seaweeds as 
habitat

Take home  



Sediment budget
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Turfs trap and accumulate sediment

Pessarrodona et al. (2021) Glob. Chan. Bio.

Turf sediment

Kelp sediment



Turfs become major reservoir of sediment

Latrille et al. (2019) 
Mar. Pol. Bul.
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Turfs become major reservoir of sediment

▲ 242 million 
tons of sediment

Latrille et al. (2019) 
Mar. Pol. Bul.

Sediment pools

Western Australia



On-reef sediments remain poorly studied
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On-reef sediments remain poorly studied



Turf sediments impact ecosystem processes

Tebbett et al. 
2017 PLoS one

Herbivory

Birrell et al. 2005 Mar Pol Bull
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Take home  

Turfs are a poorly studied, but major, reservoir 
of sediment on temperate reefs

Sediment may emerge as key driver of 
ecosystem function in temperate reefs



Net primary productivity
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Turfs less productive than kelps & fucoids

Copertino et al. (2005). Phycologia

▼ 7x
Peleg et al. (2019) J. Ecol.



Environmental modelling approach

Relate observations 
to local envt. 
conditions

Extrapolate NPP 
based on climatic 

forcing at sites you 
don’t have data

Global NPP 
predictions

Pessarrodona et al. (2021) Sci. Adv.



NPP of subtidal marine forests

Pessarrodona et al. (2021) Sci. Adv.



NPP of subtidal algal turfs

Pessarrodona et al. (2021) Sci. Adv.



Loss of NPP with shift to turfs

Pessarrodona (unpub).

Turf shift
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Take home  

Turf shifts likely decrease reef NPP and overall carbon 
fixation

Potential impacts on the foodweb

Implications for role of seaweeds in global carbon 
cycle
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Turf shifts likely decrease reef NPP and overall carbon 
fixation

Potential impacts to the foodweb

Implications for role of seaweeds in global carbon 
cycle Taylor Simpkins
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Final take home  

Rise of turfs fundamentally alters the cycling of 
matter and energy on temperate reefs

Implications for ecosystem function across different 
spatial scales (local, regional, global)



Turfs are coming ...
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