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Background:  Coral  reproductive  patterns,  across  the  world  and  among  species,  span  a
continuum from asynchronous spawning and protracted  breeding season to short  and highly
synchronized spawning events. Seasonal variation is thought to play a role, however, these the
reason underlying  these  differences  are  not  fully  explained.  Here,  we look at  differences  in
fecundity between species with varying levels of reproductive seasonality and synchrony to shed
light on this aspect of coral reproduction.

Methods: We investigated patterns of gamete maturation and variation in fecundity at the level
of  colony,  population  and  community  in  six  species  of  the  genus  Acropora  (Cnidaria:
Scleractinia) from the coral reefs of Vamizi Island, Quirimbas Archipelagos, Mozambique, using
repetitive  field  and  microscopic  examination  of  marked  colonies  over  two  consecutive
reproductive cycles. We compared fecundity indices between three species participating in the
annual multispecific coral spawning (MSE) and three species which spawn outside of this period.
Gamete maturation and spawning was more synchronised for the species participating in the
MSE.

Results: The  fecundity  index,  which  incorporates  the  number  and  size  of  oocytes,  was
significantly  higher  for  the  species  spawning  outside  the  MSE  period  compared  to  those
spawning during the MSE, which produced larger but fewer oocytes.

Conclusion: Considering  that  higher  spawning  synchrony  and  optimal  sea  conditions  can
enhance  fertilization  success  by  increasing  gamete  concentration  in  the  water  column,  it  is
possible that reproductively synchronous species spawning during optimal conditions are able to
reduce  their  energetic  investment  in  sexual  reproduction  while  retaining  high  level  of
reproductive  success,  or  conversely,  increased  reproductive  output  constitutes  a  strategy  to
achieve  reproductive  success  for  corals  spawning less  synchronously  and under  sub-optimal
conditions. In either case, synchronous species could be at ecological advantage since able to
reserve resources for other important functions such as rapid growth. This is also supported by
the observation of reproductive quiescence in the first year for all species spawning outside the
MSE period, while species participating to the MSE spawned in both years. This study, offers
new insights to further our understanding of the ecological relevance of multispecific and highly



seasonal spawning events for coral assemblages, as well as the implications for their health and
resilience.


