Should we put reefs in rehab?
Analysing rubble size and stability against faunal composition to determine a fragment threshold for effective passive rehabilitation
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Reef rehabilitation is proposed as a key strategy to abate coral reef degradation and increase ecosystem resilience worldwide. However, the implementation of this controversial and often expensive process following both anthropogenic (e.g. boat groundings) and natural (e.g. coral bleaching/disease) disturbance events has raised considerable dialogue as to both the necessity and effectiveness of active versus passive restoration strategies.

The lack of structural complexity and the high abundance of coral rubble and other debris following a disturbance have been highlighted as crucial factors affecting the trajectory of reef recovery. Evidence suggests that secondary damage to surviving fauna occurs through fragment movement during high wave action and recruitment is reduced due to a lack of stable substrate. Consequently, multi-dimensional management restoration strategies for damaged reef systems range in complexity basic triage to full topographic and structural regeneration. Yet, attempts to define reef degradation criteria on the basis of which these strategies should be applied remains limited by a lack of comprehensive spatial and temporal ecological data at the micro level.

This study has an essential application in electing the appropriate management strategy for degraded coral reef habitats by determining a rubble size/stability threshold for effective passive reef recovery. The benthos of rubble fields were assessed for rubble piece stability with a set of TickiTTM spring balances, whereby the horizontal force required to move each piece was noted against its dimensions and faunal cover. Preliminary results indicate a higher probability of reef recovery with increasing fragment stability, size and depth highlighted by a greater prevalence of higher order fauna.  This approach may allow accurate projections of reef vulnerability following a disturbance event and facilitate the effective allocation of reef-specific management strategies. 
