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Reef Structure

• Structure is a driver of 
biodiversity

• Heterogeneous habitat 
provides:

• Niche differentiation
• Protect from disturbance
• Shelter from predation 

pressure
• Promote recruitment



Changes in Reef 
Structure

• Losing corals
• Losing calcium 

carbonate 
production

• Losing habitat 
heterogeneity

Hughes et al. (2011) Alvarez-Filip et al. (2009)

Toth et al. (2022)



Complexity is Scale-Dependent



Marine 
Cryptofauna

• Small organisms 
living in concealed 
microhabitats

• Most diverse 
metazoan 
community on coral 
reefs

• Play critical roles in 
reef trophodynamics 
and ecosystem 
functioning



Wolfe et al. (2021)



Research Objective
• Do cryptofauna communities respond to changes in structural complexity?

• At what scales?

Reef Scale
(Rugosity, Percent Rubble Cover)

Local Scale
(Experimental Manipulation)

Interstitial
(Rubble Characteristics)                      



Study Sites – Reef Scale



Local Scale – 
Experimental 
Manipulation

• Coral rubble offers a 
dynamic cryptic habitat 

• Acropora fragments to 
manipulate structure

• 2-4kg of rubble 
haphazardly collected 

• Rubble sterilized via 
freshwater soak

• 21-day deployment

• 4 trays per site across 10 
sites

• Repeated for two field 
seasons



Interstitial – Rubble 
Complexity

• Amount of Rubble:
• Mass
• Volume
• Number of Pieces

• Shape of Rubble:
• Length + Width
• Area
• Number of branches



Variable ~ Percent Rubble Cover + Rugosity + Treatment +
 Rubble PC1 + Rubble PC2 + Rubble PC3  + Year +(1 | Site)

Reef Scale Local Scale

Interstitial 
Scale







Model: p = 0.001
Constrained = 18.02%
Percent Rubble Cover: p = 0.005
Rugosity: p = 0.015
Year: p = 0.001



*



Results – All Sites

• Multiscale influences of structure on cryptofauna
• Reef-Scale Factors

• Percent Rubble Cover
• Strong effect abundance, richness, evenness, and community composition

• Rugosity
• Weak Effect on community composition

• Local Scale Structure
• 8-fragment treatment had the strongest effect on species diversity of all 

predictors
• Interstitial

• No strong relationship



Do all regions respond in the same way?







Consideration for 
Coral Restoration

• Restoration may have the potential to 
benefit cryptic communities by enhancing 
structure around cryptic habitat

• Specifically on highly degraded, rubble-
dominated sites

• Relationship between cryptic communities 
and long-term restoration success needs to 
be further explored

ICARE (2024)



Future Directions

• Functional Perspective
• Does structure impact 

functional redundancy?
• Continuation of the reef 

ecosystem functioning through 
cryptic pathways 

• Inclusion of sessile cryptofauna 
communities

• Response to structure across 
spatial scales using SfM 
Photogrammetry and 
Autonomous Reef Monitoring 
Structures (ARMS)
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Questions?
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