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Abstract: Ocean acidification is currently threatening 
coral reefs, contributing to the global decay and decline 
of heathy reefs. Hybrid reef structures integrate artificial 
and biological components to combat reef loss and 
restore reef structures along coastlines. Two design 
elements of hybrid reefs which can be tuned to aid coral 
are the substrate’s chemical composition and surface 
topography. Alkalinity enhanced (AE) cement tiles with 
diBerent chemistries and topographies are tested to 
determine the optimal substrate to increase coral 
settlement, growth, and survivorship. First, I will discuss 
a novel, modular flume apparatus designed for chemical, 
fluid dynamic, and biological experiments which 
simulates laminar flow conditions in the physical 
boundary layer around corals (Re = 100-1000). I will then 
describe the physicochemical environment resulting 
from these AE tiles in flow conditions, and how chemistry 
and topography interact to create diBerent hydrodynamic 
environments on short (hr) and long (d) time scales. 
Finally, I will present biological data of newly-settled 
Orbicella faveolata grown on AE tiles in flow conditions 
for 139 d, which speak to the eBicacy of this type of intervention.  
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