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Background 
Knowledge of connectivity, the exchange of individuals among populations through dispersal 
or migration, is of great importance for Marine Protected Area (MPA) spatial planning. In a 
tropical marine context, optimally spaced MPAs provide a spill-over effect to adjacent non-

protected areas, enhance resilience through connectivity among protected areas, and 
maximally represent species and genetic diversity. Most coral reef associated organisms are 
relatively sessile as adults but experience a pelagic larval phase of days to weeks. As a 
consequence, connectivity among tropical marine populations is almost exclusively realised 
through larval dispersal. Demographic connectivity describes the contribution of new recruits 
from different source populations to local replenishment and provides essential information 
for Marine Protected Area spatial planning. Obtaining demographic connectivity information 
by tracking the movements of small larvae in the ocean remains technically challenging, but 
in the last two decades, much progress has been made. Direct measurements of demographic 
connectivity have provided variable levels of self-recruitment (larvae returning to their home 
reef) and average larval dispersal distances. Although various factors such as sea surface 
currents, larval behaviour, pelagic larval duration, paternal effects, habitat fragmentation, and 
stochasticity, have been cited as potentially influencing these processes, their influence has 
rarely been tested explicitly. Here, we test the influence of reef health, dominant sea surface 
currents, and parental size on self-recruitment and larval dispersal in the skunk clownfish, 
Amphiprion akallopisos, using a combination of parentage analysis and oceanographic and 
environmental information. 
Methods 
Tissue samples of a total of 3,225 individuals (1,777 adults and 1,448 juveniles) were 

collected at 14 different reefs in the vicinity of Unguja Island, Tanzania and genotyped using 

a set of 13 microsatellite markers. Each individual was measured, and adults and juveniles 

were distinguished based on body length. Parentage analysis was performed using the 

software package FAMOZ, identifying individual juveniles as offspring of specific adults 

based on shared alleles. Reef health was assessed on six reefs (Chumbe, Nyange, Pange, 
Bawe, Chapwani, and Changuu) using the following indicators: abundance, biomass and 
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species diversity of three different types of (grazing) reef fish, sea urchin abundance, live 
coral benthic cover, and heavy metal concentration in the sediment. This allowed to classify 
these reefs in three groups: healthy, intermediate and degraded. Based on parent-offspring 
relationships, individual larval dispersal trajectories were inferred. Besides the influence of 
reef health on larval dispersal distances, we assessed the influence of parent length and local 
oceanography (the dominant sea surface current as described in literature) on self-recruitment 
and dispersal. 
Results 
In total, 1,320 juveniles (91.2%) were assigned to an adult in the dataset as their parent. Self-
recruitment was on average 21.3% but was significantly higher on healthy reefs than on 
intermediate and degraded reefs (26.2% compared to 14.1% and 11.7% respectively). Self-

recruitment was also positively correlated with adult population size. To tease out the 
influence of adult population size, we calculated the number of self-recruits per adult per year. 
After conversion, the healthiest reefs still had significantly higher self-recruitment rates. All 
reefs were well connected through larval dispersal, but we detected no directionality in this 
dispersal. There were not significantly more individuals that dispersed to the North (the 
dominant sea surface current direction) than to the South in the Zanzibar Channel, nor were 
dispersal distances in northern direction longer than in southern direction. Finally, parents of 
self-recruits were on average not larger than parents of dispersers. 
Conclusion 
Self-recruitment was on average 21.3% and was significantly higher in healthy reefs 
compared to more degraded reefs. Levels of self-recruitment were positively correlated with 
adult population size. Sea surface currents and parental size did not have a significant 
influence on larval dispersal. Both reef health and the presence of conspecifics have the 
potential to emit auditive and chemical cues that could have an influence on the behaviour of 
settling fish larvae, increasing the attractiveness of coral reefs to settling larvae and enhancing 
settlement. How these two attractive forces are related to each other and what their relative 
influence on the settlement process is, remains an open question that deserves more attention. 
We conclude that environmental factors could influence larval behaviour, which in turn could 
influence self-recruitment and dispersal and urge scientists to incorporate environmental 
information and its potential influence on larval behaviour in modelling approaches to predict 
larval dispersal based on oceanography. 


