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Shallow water coral reefs thrive mostly in the clear
tropical waters. They hold about a third of all marine
biodiversity and are among the most productive
ecosystems on earth. As long ago as 1842, Charles
Darwin was fascinated by the extraordinary productivity
of corals reefs in extremely nutrient poor environments,
an observation which later became known as the Darwin
Paradox. A key factor in the success of corals is their
symbiotic relationship with unicellular algae that live in
their tissue and enable them to acquire nutrients from
multiple pathways. But the algal partner can also
become an Achilles’ heel, since it renders the association
vulnerable to heat stress. The resulting breakdown of the
symbiosis manifests itself as the often fatal coral
bleaching. I will discuss recent discoveries by my
laboratory which provide insights into how nutrient
pollution can affect the symbiotic relationship between
corals and their algae and render reefs more vulnerable
to global warming. Finally, I will demonstrate that the
existing biodiversity is key for the adaptation of coral reef
species to increasing seawater temperatures.
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Jörg Wiedenmann is a Professor of

Biological Oceanography at the University of
Southampton, head of the Coral Reef Laboratory at
the National Oceanography Centre and Visiting
Professor at the University of Nice, France. He is also
leader of the “Global Change” theme at the Institute
for Life Sciences Southampton, a fellow of the
prestigious ERC Starting Grant scheme and an
Associate Researcher of the ARC Centre of
Excellence for Coral Reef Studies, Australia. His
current work focusses on the responses of reef
corals to environmental stress, linking molecular
mechanisms to changes at the ecosystem level.
Jörg has studied the photobiology of corals in the
Great Barrier Reef, the Mediterranean Sea, the
Persian Gulf, the Red Sea and under controlled
laboratory conditions. His research has elucidated
mechanisms of coral photoprotection, the origin of
the invasive alga Caulerpa taxifolia and the role of
nutrient enrichment in the stress tolerance of corals.
He discovered green and red fluorescent GFP-like
proteins in sea anemones and patented their
application as in vivo markers, provided important
insights in structure-function relations of cnidarians
pigments and produced commercially available
marker proteins for protein tracking and super-
resolution microscopy.


