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Summary   

  

Parasite-host interactions do not occur in an ecological vacuum but, instead, are an 

important and complex element of ecosystems. In recent years, it has been increasingly 

recognized that parasite-host interactions are strongly affected by abiotic and biotic 

factors from their surrounding environment. In particular, the idea that an increase in 

the surrounding biodiversity can reduce disease risk for downstream hosts, a 

phenomenon which has been coined the “dilution effect”, has gained much attention 

and wide popularity. Despite this, research on the dilution effect has largely focused 

on vector-borne diseases and focused on hosts within the same ecological guild but 

with differing competence as a representation of biodiversity. However, our 

knowledge regarding a third mechanism in which biodiversity can affect disease risk 

via the removal of free-living parasites by non-host organisms is still very limited.   

 The aim of this thesis was to further our understanding of the interactions which occur 

between infective stages and non-host organisms during transmission by identifying 

and analysing different key mechanisms influencing the effects of parasite removal. 

The second aim of this thesis was to investigate whether removal observed in 

macroparasite systems also applies to a microparasite system to help understand how 

ubiquitous this phenomenon is. Using two marine parasite-host model systems, I 

conducted multiple laboratory based experiments. The macroparasite system 

consisted of marine trematodes, which exhibit complex life-cycles with several 

sequential hosts and free-living life-cycle stages. For this study, I focused on the stage 

in between the first and second intermediate hosts (cercariae).  The microparasite 

system used a marine algal virus, which exhibits a simple one host and one free-living 

stage life cycle.    

 

 The experimental research in Chapter 2 looks at the relationship between the number 

of infective stages a host is exposed to and the resulting infection level. I show, through 

carefully controlled experiments, that changes in the abundance of free-living stages 

can lead to changes in the number of infective stages found in hosts. Therefore, this 

chapter highlights that any reduction in free-living infective stages, such as that caused 

by parasite removal through non-host organisms, translates as lower infection levels 

in hosts.  

  



 

In Chapter 3 I introduce non-host organisms which coincide with the free-living 

parasite stages and can significantly reduce their abundance. Chapter 3 shows that 

parasite removal by non-hosts in marine systems is both common and extensive, with 

different species reducing the overall abundance of free-living parasite stages via a 

variety of mechanisms. By using laboratory based experiments and a wide variety of 

non-host organisms, I show that the abundance of free-living infective stages is 

reduced by mechanisms such as physical barriers (seaweed, empty shells), filter 

feeding (oysters, barnacles) and predation (crabs, shrimps, gammarids). This chapter 

highlights the commonality of parasite removal caused by non-host organisms.   

 

 Chapter 4 focuses on the underlying mechanisms that affect the ability of non-host 

organisms to reduce the abundance of free-living parasite stages by investigating the 

modifying effect of non-host organism size. In this chapter I show that non-host body 

size plays a greater role for some non-host species than for others. In some non-hosts, 

larger individuals reduce free-living parasites at a greater rate than smaller individuals 

of the same species, while in other non-host species size had limited effect.   

  

In Chapter 5 I continue to look at mechanisms which influence parasite removal by 

non-hosts and center on the presence of alternative prey to establish whether non-host 

organism continue to reduce free-living parasites when other resources are available. 

The experiments are taken further by adding a secondary factor of parasite abundance 

to determine whether the predators are able to reduce parasite abundance over a range 

of parasite densities. The results showed that all predators consumed increasingly 

more parasites with increasing parasite densities, confirming that parasite removal by 

non-host organisms is effective over a range of natural parasite densities. However, 

parasite removal in the presence of alternative prey was complex with the presence of 

alternative prey affecting some non-host species but not others. This chapter concludes 

that any observed reductions in parasites is not likely to be a result of biodiversity but 

rather a result of the presences of non-host organisms with specific species traits.   

 

The effects of temperature increase in the course of climate change on transmission 

interference are examined in Chapter 6, which focuses on the effects of temperature on 

the ability of non-host organisms to remove infective stages of parasites. The predicted 

increase in sea temperatures is expected to lead to an increase in the number of 

parasites released from hosts but will also affect the metabolism of organisms 



 

including non-hosts, resulting in higher feeding rates. For one non-host species, 

infectivity in the downstream host was significantly reduced with an increase in 

temperature. In other species no effects on parasite removal were observed suggesting 

that, once again, species traits play an important role in transmission interference. This, 

however, leads to the conclusion that certain species may counteract a future 

temperature-induced elevated production of infective stages by increased rates of 

parasite removal.   

  

In Chapter 7 I take a more ecological stance by investigating the effect of non-host 

diversity on parasite removal and disease risk. Fully factorial response surface 

experiments are used to investigate the effects of different non-host organisms at 

different densities on the removal of free-living parasite stages. The aforementioned 

experimental design was essential in disentangling diversity from density effects. Such 

experiments have been conducted in the framework of biodiversity and ecosystem 

functioning but here, for the first time, I apply the idea to diversity effects on parasite 

removal by non-hosts. Behavioral changes in individual non-hosts played a key role 

in determining the effects of increased non-host density and diversity on disease risk. 

For example, in some non-host combinations the presence of one species antagonized 

the other species affecting consumption rates of parasites and thereby increasing 

disease risk. Effects were not only a result of inter-species interactions but also a result 

of intra-species interactions. The complex interactions resulted in either neutralized, 

amplified or reductions in parasite abundance and thus, an increase in diversity 

resulted in neutralized, amplified or reduced disease risk, depending on the non-host 

combination.  

  

In the last experimental investigation, Chapter 8, the idea of non-host organisms 

interfering with transmission is applied to a microparasite system. A series of non-host 

organisms coinciding with a marine virus and its algal host were tested for their 

potential to remove infective stages. A wide variety of non-hosts (anemones, 

polychaete larvae, sea squirts, crabs, cockles, oysters and sponges) significantly 

reduced viral abundance, strengthening our findings in Chapter 3 that transmission 

interference is a common phenomenon. In this chapter, I go on to show that virus 

removal by the breadcrumb sponge is not density dependent and that the sponge can 

continuously remove viruses over extended periods of time. As viruses kill their hosts, 

any reductions in the number of infective viral particles may have repercussions for 

bloom forming and toxic algae.   



 

  

Chapter 9 combines the findings from this thesis with that from the literature to review 

the potential of filter feeders as disease mitigators. This review chapter discusses the 

capacity of filter feeders to be used in commercial and environmental management 

settings to reduce infections and disease outbreaks. The chapter touches on pathogen 

susceptibility to removal by filter feeders, the effects of climate change, modelling the 

effects of filter feeders on pathogens and practical applications.   

  

 In Chapter 10 I bring all of the information together to define the contribution of this 

thesis to the field of parasite ecology. I discuss the key findings and show that parasite 

removal by non-hosts in non-vector disease systems is common, occurring in both 

micro- and macroparasite systems. I continue by debating how mechanisms identified 

in this thesis affect the magnitude of parasite removal by non-host organisms and how 

this is further confounded by individual non-host behavior. Subsequently, the 

resulting complex and idiosyncratic interactions which can both correspond and 

contradict existing theories about how biodiversity affects disease risk are discussed. 

In this chapter I also highlight the limitations of this research and with that, 

suggestions for follow up research to overcome such limitations are recommended. 

The chapter ends by expressing the importance of parasites in ecology and the greater 

need for their inclusion in ecosystem studies.     

  

In closing, ambient fauna and flora play an important role in disease ecology. While 

they cannot become infected, non-host organisms have the ability to alter transmission 

which can have knock-on effects for downstream hosts and host populations. This 

thesis not only highlights that a variety of non-host organisms can reduce transmission 

incidences, but it also emphasizes the ability of non-hosts to do so under a wide variety 

of circumstances. Moreover, this thesis shows that it is not necessarily biodiversity per 

se but rather individual species traits that are a vital attribute to the biodiversity and 

disease risk debate. I conclude by saying that the effects of ambient fauna on 

transmission interference have been highly underestimated but are, in fact, an 

extremely important part of ecology, affecting not only the disease agent and its host 

but also whole communities.  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


