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Coral reefs are among the most vulnerable
ecosystems to accelerating global change. Rising
temperatures, ocean acidification, and
deoxygenation are pushing reef communities
toward critical tipping points, with recent mass
bleaching events highlighting the urgency to
understand how corals respond at both
organismal and microscale levels. In this lecture,
I will provide an overview of current global
stressors and emerging climatic thresholds,
followed by a research-based exploration of how
coral metabolism can be quantified using state-
of-the-art laboratory approaches. These include
optical and electrochemical microsensors,
imaging PAM fluorometry, and micro-optical
techniques that resolve oxygen dynamics,
photosynthesis, and respiration in
unprecedented detail. Drawing on examples
from Mediterranean, tropical, and experimental
evolution studies, I will discuss how laboratory-
based physiology helps predict coral resilience
under future scenarios. Finally, I will highlight
new perspectives in coral research, spanning
symbiont evolution, trace-metal interactions, and
the integration of mechanistic understanding
into restoration strategies.  
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Walter Dellisanti is a researcher
(Marie Curie alumnus) at the
University of Copenhagen,
Denmark. His work focuses on
coral ecophysiology and
metabolic responses to
environmental conditions. He
combines in-situ observation
with laboratory measurements of
the microenvironment of corals,
with the final aim of detecting
threshold limits of coral survival.
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