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ABSTRACT   
Some of the most extraordinary examples of adaptive evolution are the result of the interactions 
between hosts and their parasites. Although this so-called arms race between host defense and 
parasite virulence can have direct implications for host fecundity and survival, current research 
shows that parasitic infections can also change host behavioral and physiological traits. Hosts face 
multiple threats at any give time. Other natural enemies like predators and competitors can also 
reduce host survival. Thus, host-parasite adaptations may not only influence non-host species, but 
may, at the same, be influenced by their interaction with other natural enemies.  

The role of parasites modulating multi-species interactions has received increased attention in 
recent years, yet the majority of examples come from single case studies. The aim of this 
dissertation is to fill this gap by using a model organism in evolutionary biology: the Trinidadian 
guppy. First, I start by broadly differentiating between generalist and specialist parasites, and 
review the mechanisms by which both can influence non- host species at ecological and 
evolutionary time scales. This distinction has been extensively studied in relation to the evolution 
of virulence, but its’ ecological relevance has been largely neglected. Second, I consider how the 
particular interactions between guppies and their specialist ectoparasite, Gyrodactylus, are 
influenced by guppy adaptation to predation (high vs. low) across multiple rivers in Trinidad. I 
found strong, and repeatable, differences between guppies from different rivers and their capacity 
to limit Gyrodactylus infections, but found no differences between predation environments. 
Nonetheless, a consistent reduction in the growth of guppies exposed to Gyrodactylus was evident, 
potentially due to the energetic cost associated with the activation and maintenance of an immune 
response to fight Gyrodactylus infections. These results suggest a divergence in guppy-
Gyrodactylus coevolutionary trajectories among rivers (higher resistance and higher virulence vs. 
lower resistance and lower virulence), and highlight that population evolutionary history (i.e. 
genetic makeup, founder effects, genetic bottle necks, etc.), and not predation, strongly influence 
the intensity and direction of host-parasite coevolution in this system. Finally, I explore how 
Gyrodactylus can modify the interaction between guppies and their natural enemy, Rivulus hartii. 
I found that although Gyrodactylus can strongly reduce guppy growth, they do not significantly 
modify guppy-Rivulus interactions, particularly because guppies can fine- tune their phenotype 
when simultaneously facing multiple enemies. These results demonstrate that hosts have the 
capacity to mediate, and even mitigate, any potential ecological effects that parasites could have 
on the broader community.  

Understanding the mechanisms by which parasites can influence non-host species has become a 
major goal in evolutionary ecology. However, the complexity of natural communities, 
environmental heterogeneity, and host evolutionary history can have strong, and many times 
unexpected, effects on host-parasite interactions. The results I present here are a vivid 
exemplification of such a natural community. Using a combination of experimental work and field 
manipulation I demonstrate that Gyrodactylus can have strong effects on host life-history traits, 
but that these effects do not necessarily influence non-host species, largely because of host’ 
capacity to limit such effects. I believe my work has laid the foundations for future research on the 
ecological relevance of Gyrodactylus, as I was the first to investigate how guppy-Gyrodactylus 
coevolution could potentially influence the coexisting fauna.  
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