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Reef building corals are important ecosystem engineers that form the basis for one of the
most productive and diverse marine ecosystems. However, coral reef ecosystems suffer
from overexploitation, pollution as well as sedimentation, and face a global decline through
increasing sea surface temperatures and ocean acidification. Marine Protected Areas (MPAs)
could increase coral reef resilience, but in order to design and manage MPAs, knowledge on
the genetic connectivity between such areas is essential. Connectivity between reefs
determines gene flow, genetic diversity, and genetic structure of populations, as well as the
ability of coral reefs to persist under and recover from current stressors, and to adapt to
future climate change.
The population genetic structure and connectivity of stony corals was investigated in two
understudied but ecologically important areas: The Western Indian Ocean (WIO) and the
Red Sea, and two locations within Indonesia in the Coral Triangle. The main objectives were
to 1) infer dispersal patterns across a range of spatial scales, 2) infer possible dispersal
barriers and 3) compare genetic diversity with biogeographic patterns of species diversity.
Three coral species with wide geographical distributions and different reproduction
strategies were investigated: Acropora tenuis, Acropora millepora and Seriatopora hystrix.
Genetic diversity and genetic structure were studied using highly variable microsatellite
markers.
This study confirmed that A. tenuis and A. millepora, broadcast spawning corals with high
dispersal capacity, showed high connectivity among sites as far as 2000 km and 1400 km
apart, while the brooding coral S. hystrix shows substantially higher differentiation when
comparing similar spatial scales.
A clear dispersal barrier was detected between the Red Sea and sites in the WIO for
A. tenuis and S. hystrix. In the WIO, exchange within the Northern Mozambique Channel
(NMC) region was found for A. tenuis, but a barrier in the Mozambique Channel was
discovered for S. hystrix dividing northern Madagascar from the African mainland, with
patterns of self-recruitment in northern Mozambique. No distinct region was found for the
Southern Mozambique Channel (SMC) as sites in the Southwest of Madagascar show
exchange with sites in northern Mozambique and Tanzania for both A. tenuis as S. hystrix.
Within Indonesia, a strong signature of divergence associated with historical land bridges at
the Sunda Shelf was found for S. hystrix. However, divergence was not pronounced in
broadcast spawning coral A. millepora in which sample sites in Pulau Seribu and the
Spermonde Archipelago were only weakly differentiated.
These patterns of contemporary dispersal barriers and genetic diversity within the WIO and
Indonesia can be explained by the differences in life history of the two corals, as well as by
oceanographic conditions facilitating larval dispersal. Studying these large-scale patterns is
critical to understand how coral reefs were historically connected, which contemporary
larval dispersal barriers they are experiencing now, and how to strategically manage
conservation efforts for future preservation of these essential coral reef species.

