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Summary

1. We review our ecological understanding of wildlife infectious diseases from the individual host

to the ecosystem scale, highlighting where conceptual thinking lacks verification, discussing diffi-

culties and challenges, and offering potential future research directions.

2. New molecular approaches hold potential to increase our understanding of parasite inter-

actions within hosts. Also, advances in our knowledge of immune systems makes immunological

parameters viable measures of parasite exposure, and useful tools for improving our understand-

ing of causal mechanisms.

3. Studies of transmission dynamics have revealed the importance of heterogeneity in host behav-

iour and physiology, and of contact processes operating at different spatial and temporal scales.

An important future challenge is to determine the key transmission mechanisms maintaining the

persistence of different types of diseases in the wild.

4. Regulation of host populations is too complex to consider parasite effects in isolation from

other factors. One solution is to seek a unified understanding of the conditions under which (and

the ecological rules determining when) population scale impacts of parasites can occur.

5. Good evidence now shows that both direct effects of parasites, and trait mediated indirect

effects, frequently mediate the success of invasive species and their impacts on recipient communi-

ties. A wider exploration of these effects is now needed.

6. At the ecosystem scale, research is needed to characterize the circumstances and conditions

under which both fluxes in parasite biomass, and trait mediated effects, are significant in ecosystem

processes, and to demonstrate that parasites do indeed increase ‘ecosystem health’.

7. There is a general need for more empirical testing of predictions and subsequent development

of theory in the classic research cycle. Experimental field studies, meta-analyses, the collection and

analysis of long-term data sets, and data constrained modelling, will all be key to advancing our

understanding.

8. Finally, we are only now beginning to understand the importance of cross-scale interactions

associated with parasitism. Such interactions may offer key insights into bigger picture questions

such as when and how different regulatory factors are important, when disease can cause species

extinctions, and what characteristics are indicative of functionally resilient ecosystems.

Key-words: apparent competition, co-infection, contact network, ecosystem health, host regula-

tion, immunodynamics, parasite loss, spillback, spillover, tradeoffs, trait mediated indirect effects,

transmission

Introduction

A considerable amount of research into the ecology of wild-

life infectious diseases in recent decades has greatly

expanded our understanding of the roles they play in the

natural world. Scientific insights have been made at all

scales of the classical biological hierarchy; from individuals

to ecosystems. At the level of individual hosts, there is now

good evidence demonstrating how both macroparasites

(those where reproduction usually occurs via the transmis-

sion of free-living stages, including the parasitic helminths*Correspondence author. E-mail: tompkinsd@landcareresearch.co.nz
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and arthropods) and microparasites (those that tend to have

rapid reproduction within a host, including the bacteria,

viruses, protozoa and fungi) significantly influence birth and

death rates (Hudson et al. 2002), even when infections

induce no obvious clinical signs (Telfer et al. 2002; Burthe

et al. 2008). However, although different parasites often

infect and even co-exist within the same host (Petney &

Andrews 1998), the effects of multiple and concomitant

infections are only beginning to be understood (Cox 2001;

Pedersen & Fenton 2007).

At the level of host populations, it has only been in more

recent years that a broad characterization of the influences of

parasites and disease on population and community dynam-

ics has been realized, even though theoretical support for

such effects has been established for some time (Anderson &

May 1979; May & Anderson 1979; Holt & Lawton 1994). It

is now also clear that the effects of parasitism are likely to

extend beyond their host populations. Theoretical and

empirical studies demonstrate that parasites can change the

outcome of interspecific interactions including competition

and predation, and can thus play keystone roles in determin-

ing species coexistence and biodiversity (Holt & Dobson

2006; Hatcher, Dick & Dunn 2006). In addition, examples of

parasite effects on their hosts influencing entire ecosystems

are now accumulating (e.g. Thomas et al. 1998; Wood et al.

2007).

Close associations between host and parasite dynamics

are inevitable because of the functional dependency of para-

sites on their hosts. Mechanisms operating at a range of bio-

logical scales may influence these interactions, and the

interactions themselves may have multi-scale effects on eco-

logical processes. Thus, the critical parasite fitness parame-

ter, transmission potential, may be influenced by processes

occurring within individual hosts and by factors operating

at host population and community scales that influence

between-host transmission. Similarly, from the host’s per-

spective, infection may affect life history strategies, regulate

populations or determine the community composition. It

therefore seems likely that parasite-mediated mechanisms

may be responsible for positive and negative dynamical

feedbacks at and between multiple scales in ecosystems.

Indeed, recent insights from a variety of different scales are

now feeding back to refine our basic understanding of such

multi-scale dynamical connections in disease ecology. For

example, the influence of animal behaviour and social struc-

ture on disease transmission between individuals is increas-

ingly recognized, as are the non-independence of infectious

agents within a hosts ‘parasite community’, and the context

dependence of parasite regulation of hosts at the population

scale.

Here we review recent developments in our ecological

understanding of wildlife infectious diseases from the indi-

vidual host to the ecosystem scale. A host focus is taken to

facilitate a multi-scale view (with ‘parasite’ being used as a

blanket term for infectious disease causing agents), and we

use studies from natural populations where possible. Our

aims are to highlight where conceptual thinking is currently

lacking verification, discuss challenges to further progress,

and offer potential future research directions that will fun-

damentally advance our scientific understanding of disease

ecology.

Within host effects and processes

INFECTION AND HOST FITNESS

Experimental demonstration of the costs of immune

responses aimed at fighting infections clearly indicate that

trade-offs are likely to exist between immune defence and

other physiological processes such as reproduction (Martin

et al. 2004; Hanssen 2006). From the host’s perspective the

optimal allocation of resources will depend on the long-term

implications of infection. Theory predicts that for self-limit-

ing infections the optimal strategy may be to invest in

immune defence and maximize survival probability whilst,

for chronic infections, fitness may be maximized by invest-

ment in current reproduction (Perrin, Christe & Richner

1996), the so-called terminal investment strategy (Clutton-

Brock 1994). Studies of natural populations have provided

evidence for both of these mechanisms. Bank voles Myodes

glareolus and wood mice Apodemus sylvaticus infected with

cowpox virus, an acute infection, are more likely than unin-

fected animals to delay breeding until the following year

(Telfer et al. 2005a), possibly indicating that resources are

preferentially allocated to immune defence. In contrast, deer

mice Peromyscus maniculatus infected with the trematode

Schistosomatium douthitti, causing chronic disease, may give

priority to current reproduction as their litters are of heavier

mass than uninfected animals (Schwanz 2008). Experimental

studies that trigger immune responses using vaccines or anti-

gens also show evidence of terminal investment (Hanssen

2006; Bonneaud et al. 2004) and demonstrate inter-individ-

ual variation in optimal strategies. For example, whilst

immune challenge of male blue-footed boobies Sula nebouxii

caused reductions in the numbers of hatchlings and fledglings

in mature individuals, senescent birds showed increases in

these same measures. These contrasts presumably reflect age-

dependent differences in trade-offs (Velando, Drummond &

Torres 2006).

The impact of an infection on host fitness may also depend

on factors influencing condition. Survival of African army-

worms Spodoptera exempta infected with the bacterium

Bacillus subtilis increased when they were fed diets with

higher protein to carbohydrate ratios (Povey et al. 2009).

Reductions in host condition may also be caused by para-

sites. Thus, the direct and immune-associated costs of infec-

tion may influence host vulnerability to other infections,

triggering a vicious cycle of infection and reduced condition,

with implications for individual fitness and parasite transmis-

sion potential and, ultimately, host-parasite dynamics at the

population level (Beldomenico & Begon 2010). One conse-

quence of such a cycle is likely to be increased probability of

simultaneous co-infection with more than one parasite

species.
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WITHIN-HOST PARASITE COMMUNIT IES

Whilst there are an increasing number of co-infection studies

in laboratory models and human medicine (often exploring

pathological consequences for the patient), co-infection stud-

ies in natural populations are still at an early stage. Most

studies have focussed on impacts on the parasite, primarily

using helminth infection intensity data, and demonstrating

both positive and negative effects (Lello et al. 2004; Behnke

2008; Behnke et al. 2009). Such associations may be medi-

ated by direct competition for resources or attachment sites,

or indirect competition via host immune responses (see

reviews in Cox 2001; Graham et al. 2007; Pedersen & Fenton

2007). However, as most co-infection studies are observa-

tional and cross-sectional (infection data from a single time

point per host), there remains debate about the extent to

which parasite interactions structure parasite communities or

whether confounding variables may explain some patterns

(Behnke et al. 2005; Poulin 2007).

One key drawback of cross-sectional data is that the timing

of establishment for different parasites is unknown, limiting

our ability to determine the directionality of any interactions

and which elements of the host–parasite interaction are

affected. Moreover, infection order can be crucial in deter-

mining the outcome of both facilitative and competitive

inter-specific interactions (Ishii et al. 2002; Thomas, Watson

& Valverde-Garcia 2003; Jackson et al. 2006). In a study of

two fish species, Karvonen, Seppala & Valtonen (2009) dem-

onstrated that positive associations between trematode

parasites could be diminished by prior exposure to one of the

parasites. However, longitudinal data on individual hosts

offer considerable potential to surmount these issues. For

example, a study of the length ofBartonella taylorii infections

in individually tagged field voles Microtus agrestis demon-

strated that co-infection withBabesia microti decreased infec-

tion length, whilst infection with cowpox virus during the

early phase (but not the late phase) of the B. taylorii infection

increased infection length (Telfer et al. 2008). Factors other

than infection sequencemay pose further challenges for inter-

preting data from natural populations: intrinsic and extrinsic

factors such as genetic variability in host and parasite popu-

lations (Jager & Schjorring 2006; Jackson et al. 2006; Tho-

mas, Watson & Valverde-Garcia 2003) and host food type

(Hodgson et al. 2004) can also be critical in determining out-

comes.

The last decade has seen an increasing emphasis on using a

community ecology framework to understand the relative

importance of top down (immune mediated) and bottom up

(resource driven) mechanisms in driving interactions between

co-infecting parasites, and to improve a priori predictions of

likely interactions (Pedersen & Fenton 2007; Lello & Hussell

2008; Graham 2008). These studies advocate consideration

of the shared niche of different parasite species – defined

based on the resources used, the location within the host and

the immune response stimulated – and use examples from

human medicine. This highlights the challenge of using this

approach for disease ecology studies in natural populations:

the understanding of interactions between parasite species

and the immune system of wild host species is often rudimen-

tary at best. However, for interactions between micropara-

sites and macroparasites infecting mammalian vertebrates, at

least, the approach is likely to be informative due to well-

known trade-offs between the T-helper cell type 1 (Th1; typi-

cally induced by microparasites) and the T-helper cell type 2

(Th2; associated with macroparasites such as worms)

branches of the immune system. This has already been dem-

onstrated by attempts to understand disparate results

obtained in laboratory studies. Using a meta-analysis of 54

studies, Graham (2008) found that for red-blood cell depen-

dent microparasites, co-infection with a helminth species that

causes anaemia results in decreased microparasite density

(bottom-up control), whilst a host’s ability to control micro-

parasite infections was impaired by helminths that sup-

pressed the cytokine interferon (IFN)-c (a cytokine typically

produced by Th1 cells). Interestingly, this facilitative

immune-mediated interaction (i.e. release from top down

control) was only apparent when there were no negative

resource-mediated interactions. This indicates that, whilst

there has perhaps been an emphasis on immune-mediated

interactions (e.g. Lello &Hussell 2008), we should not under-

estimate the potential of resource competition in driving

observed patterns.

CO- INFECTION AND HOST FITNESS

Costs associated with trying to fight two simultaneous infec-

tions may result in pathological effects greater than the addi-

tive effects of each parasite in single infections. For a given

level of malaria parasitemia, mice co-infected with the hel-

minthLitomosoides sigmodontis showed greater reductions in

body-mass and red blood cell density than mice only infected

with malaria (Graham et al. 2005). Similarly, in a study of

buffalo Syncerus caffer, Jolles et al. (2008) found that whilst

infection with gastrointestinal worms was associated with

poor body condition in hosts infected with bovine tuberculo-

sis (Tb), there was no such effect in animals without Tb.

Other data collected as part of the study are consistent with

the hypothesis that co-infected individuals are unable to suc-

cessfully control both infections due to trade-offs between

Th1 and Th2 responses.

EFFECTS OF PARASITE INTERACTIONS AT THE HOST

POPULATION SCALE

For competitive interactions, immune action against one par-

asite species may wholly or partially remove hosts from the

population available to a second parasite (Telfer et al. 2007).

Consequently, competition may drive temporal or spatial

patterns of infection. A study that modelled immune medi-

ated interactions within hosts found that, even for parasites

with seasonal patterns that were out of phase, immune mem-

ory could potentially maintain the effects of interactions,

causing temporal shifts in infection patterns (Lello et al.

2008). The predictions were compatible with population-level
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data on Graphidium strigosum abundance in rabbits: peak

abundance was 2 weeks later in rabbits co-infected with

Trichostrongylus retortaeformis than in the uninfected rabbit

subpopulation (T. retortaeformis is thought to reduce G.

strigosum infection intensity within individuals via cross-

immunity; Lello et al. 2004).

FUTURE DIRECTIONS

Our understanding of within-host processes in natural pop-

ulations is currently hampered by a lack of appropriately

detailed data. Whilst longitudinal studies can help, the

potential to examine interaction networks will always be

limited in studies that focus on a small group of parasites.

However, recent advances in immunological and molecular

approaches hold potential. Metagenomic techniques can be

used to explore whole communities of pathogens. For

example, using pyrosequencing of 16S rRNA sequences,

Jones, Knight & Martin (2010) studied the bacterial com-

munity of 230 fleas, revealing non-random assemblages and

negative interactions between dominant community mem-

bers. As with studies targeted at specific parasite species,

there was temporal and spatial variation in communities.

However, this study also emphasized that a major challenge

of such an approach will be in data analysis and interpreta-

tion, detecting 9986 unique phylotypes of which >99% had

average relative abundances <0Æ1%. Other techniques that

rely on amplification of target sequences by PCR, followed

by one of several genetic profiling methods [e.g. denaturing

gradient gel electrophoresis (DGGE); Nocker, Burr & Cam-

per 2007] are less costly and less data intensive. In all such

studies though, accounting for confounders and elucidating

mechanisms of interaction for unknown species will be

difficult.

An alternative host-orientated approach is to use immuno-

logical assays, either as a measure of exposure to specific

types of pathogen or to improve understanding of causal

mechanisms (Bradley & Jackson 2008). Although crude glo-

bal measures of immunological investment have proved use-

ful in some cases (e.g. high intensity trypanosome infections

were more likely in animals with previously low lymphocyte

counts; Beldomenico et al. 2009), they may not reflect impor-

tant differences in immunological phenotype due to within

host trade-offs. However, advances in our knowledge of

immune systems make more sophisticated approaches

involving cytokine and transcription factors now tractable,

at least for species such as rodents that are closely related to

laboratory species. For example, an individual’s commitment

to different arms of the adaptive immune system may be

assessed by measuring the production of different cytokines

[e.g. (IFN)-c for Th1 responses and IL-4 for Th2 responses]

(Graham et al. 2007; Bradley & Jackson 2008). Similarly, for

innate immunity, assessing responsiveness of receptors such

as Toll-like receptors (TLR), which are important in trigger-

ing subsequent adaptive responses, may be informative. In

wood mice Apodemus sylvaticus, infection intensities of the

nematode Heligmosomoides polygyrus are negatively corre-

lated with innate TLR-mediated immune responsiveness

(Jackson et al. 2009). Thus, immunomodulation resulting in

reduced initiation of immune responses may explain the posi-

tive associations, observed in a number of data sets, between

H. polygyrus infection and other helminth infections (Behnke

et al. 2009). Such approaches hold great potential for co-

infection studies and an improved understanding of within-

host interactions in general.

The transmission of parasites between hosts

Studies of parasite transmission in animal populations have

tended to adopt one of two different approaches (Fenton

et al. 2002). There are those that focus primarily on the asso-

ciation between population level phenomena, such as host

density (reviewed inMcCallum, Barlow&Hone 2001) or sea-

sonal migration rates (reviewed in Altizer et al. 2006), and

the rate of disease transmission throughout the population.

One major benefit of this approach is that the population

level patterns revealed can be indicative of the individual-

level phenomena generating them. Such patterns can also be

compared to the predictions and assumptions made in simple

epidemiological models (e.g. Dwyer et al. 2000). However,

this approach generally has limitations in indicating which

mechanisms are operating at an individual level to result in

the observed patterns at the population level (Fenton et al.

2002). The other general approach is to study how individual

level properties, such as the probability that individuals make

potentially transmissible contacts (e.g. Perkins et al. 2009) or

degree of susceptibility or infectiousness (e.g. Galvani &May

2005), combine to affect the infection dynamics at the popu-

lation level. Such studies provide good information on the

importance of different factors to the transmission dynamics

of particular parasites, but are usually technically more diffi-

cult to carry out and generally require a larger investment of

time andmoney.

POPULATION SCALE APPROACHES TO

UNDERSTANDING PARASITE TRANSMISSION

The mathematical representations of transmission com-

monly utilized in theoretical models make very simple

assumptions about the relationship between the abundance

of a parasite or its host in a given environment and the para-

site transmission rate (reviewed in McCallum, Barlow &

Hone 2001). A number of experimental studies have investi-

gated whether such assumptions are valid in real host-para-

site systems (reviewed in Fenton et al. 2002; Hudson et al.

2002). These have generally been successful in identifying

details of the transmission process that do not conform to the

simple assumptions made in theoretical models. For exam-

ple, Knell, Begon & Thompson (1996) found, for the bacte-

rial pathogen Bacillus thuringiensis infecting the Indian meal

moth Plodia interpunctella in laboratory experiments, that

the per capita transmission rate increased with host density

for certain life history stages. Their experimental results

implied that these changes were caused by changes in host
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behaviour, particularly the rate of cannibalism of infected

cadavers (Knell 1998a,b). A number of studies have also

investigated factors influencing the transmission dynamics of

baculoviruses infecting various Lepidoptera taxa (Dwyer &

Hails 2002). These also strongly implied that changes in host

behaviour in relation to life history stage and population den-

sity strongly influence the probability of hosts becoming

infected (e.g. Dwyer 1991; Goulson et al. 1995). Fenton et al.

(2002) conducted a meta-analysis (across experimental stud-

ies) of the relationship between host and pathogen abun-

dance and the rate of transmission of infectious diseases.

They showed that transmission rates were consistently a satu-

rating function of parasite density, hypothesized as being due

to host exposure to parasites becoming saturated at high den-

sity. However they also found that the relationship between

transmission rate and host density could be either positive or

negative, which they believed was associated with differences

in the effects of density on host social interactions important

to infection.

Fewer studies have been conducted that investigate the

relationship between host abundance and disease transmis-

sion rates under non-experimental conditions (Davis, Calvet

& Leirs 2005). The longitudinal studies of cowpox virus in

field vole Microtus agrestis populations revealed clear rela-

tionships between host abundance and the rate of change of

the parasite (Begon et al. 2009a). The existence of replicated

high resolution data for this system allowed Smith et al.

(2009a) to infer a saturating relationship between host abun-

dance and the rates of transmission of cowpox virus in the

population and, moreover, find strong support for seasonal

variation in both the transmission rate and the degree of den-

sity dependence in the relationship between host abundance

and infection rate. Studies such as this highlight that the pop-

ulation scale can be very effective for indicating the factors

likely to be important in determining transmission rates in

particular systems; however they can only imply howmecha-

nisms operating at the individual level result in the observed

associations.

MECHANISTIC APPROACHES TO UNDERSTANDING

PARASITE TRANSMISSION

Whether an individual will become infected is a function of

both the probability that a potentially transmissible contact

has been made with an infectious agent and the probability

that such a contact will lead to infection (Begon et al. 2002).

Within these two categories are a number of inter-related fac-

tors and clearly a full mechanistic understanding of the trans-

mission process in any population is likely to take significant

research effort. However, progress in our understanding of

host-parasite dynamics in human and livestock populations

has highlighted a few key mechanisms that are likely to also

be important in determining transmission rates in wildlife

populations.

Heterogeneous distributions of both contact rates and

infectious potential amongst individuals can have important

consequences for the rate of disease spread through human

and livestock populations (Woolhouse et al. 1997; Lloyd-

Smith et al. 2005; Kao et al. 2007). This is particularly

thought to be true of sexually transmitted diseases (STDs).

In wildlife, a number of studies have looked at the sexual

transmission of mites between their coleopteran hosts in

relation to host reproductive activity [see Knell &Webberley

(2004) for a review of STDs in insects]. High promiscuity in

beetle breeding, with limited variation in individual contact

rates (Webberley et al. 2006), can lead to infection levels

becoming very high (Knell & Webberley 2004), and imply

that skewed distributions of infectious potential may not

occur in such systems. However, Nahrung & Clarke (2007)

found evidence for different infection rates between males

and females in populations of the eucalyptus leaf beetle

Chrysophtharta cloelia and suggested that skewed mating

patterns were responsible. Identifying breeding systems that

lead to skewed sexual contact rates would thus be a valuable

area for future research of STDs in wildlife (Knell & Web-

berley 2004).

For non-STDs, recent studies have investigated in detail

the relationships between individual contact dynamics and

the transmission of infectious diseases (Table 1). Some of

these studies have made findings analogous to those for

human diseases: that distributions of contacts within popu-

lations can be highly heterogeneous, and that highly con-

nected individuals can be responsible for the majority of

transmission. For example, Clay et al. (2009) found that a

large majority (80%) of the contacts by individuals of the

deer mouse Peromyscus maniculatus transmitting Sin Nom-

bre virus (SNV) are made by a minority (20%) of the popu-

lation (the ‘20 ⁄ 80 rule’; Woolhouse et al. 1997, 2005), and

that the combination of the number and duration of con-

tacts per individual is positively associated with the proba-

bility of that individual becoming infected. In contrast,

however, Hamede et al. (2009) found that contact rates of

Tasmanian devils Sarcophilus harrisii were more evenly dis-

tributed among individuals. This implies that targeting

highly connected individuals to control the spread of devil

facial tumour disease (DFTD; a transmissible cancer) would

not be successful. One of the challenges in interpreting data

on contact dynamics, as highlighted by this study, is distin-

guishing the contacts that are potentially important to

transmission from those that are not (Perkins et al. 2009).

For example, Drewe (2010) found that it was the particular

type (e.g. grooming versus aggression) and direction of the

interaction between infected and uninfected individual

meerkats Suricata suricatta that could be used to predict

whether Tb transmission occurred. In addition, the derived

structure of a contact network can differ significantly

depending on the method used to detect contacts (Perkins

et al. 2009).

Heterogeneities in transmission potential can also arise

because of differences in both susceptibility to infection, and

the infectiousness of infected individuals. The causes and

consequences of such heterogeneities have already been dis-

cussed in detail elsewhere (Hudson et al. 2002). In addition,

as noted above, infections of different parasite taxa can
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interact to make hosts more or less susceptible to disease,

highlighting the possibility that the probability of transmis-

sion can be affected by the immune status and infection sta-

tus of the host (e.g. Jolles et al. 2008; Beldomenico et al.

2009).

RECENT ADVANCES

Studies are now also using contact networks to explore the

transmission dynamics of diseases among wildlife species,

partly reflecting the recent broad adoption of the ‘network

Table 1. Summary of recent studies relating host contact network structure and dynamics to parasite transmission dynamics

Host Parasite Behaviour Fieldmethod Insights into transmission Ref.

Peromyscus

maniculatus

SinNombre virus Contact rates Powder marking, PIT

tags and antennae

Larger body size associated

with higher transmission

probability

1

Meles meles Mycobacterium

bovis

Inter-group

movement

Trapping and bait

marking

Positive association between

inter-groupmovement and

transmission

2

Trichosurus vulpecula M. bovis Contact rates Radio telemetry Contact rates related to

population density

3

Trichosurus vulpecula M. bovis Contact rates Proximity data loggers Transmissionmay not be

just via direct contact

4

Syncerus caffer M. bovis Frequency in the

same herd

Radio-tracking Disease spreads slower than

mean field predictions

5

Trichosurus vulpecula M. bovis Direct and indirect

contact

Capture–mark–recapture Effects of contact

heterogeneity

6

Sarcophilus harrisii Devil facial

tumour disease

Contact rates Proximity sensing radio

collars

Very little contact structure;

well mixed

7

Meles meles M. bovis Contact rates Proximity data loggers Highly skewed contact

structure

8

Orcinus orca Hypothetical,

directly

transmitted

Social interactions Visual observation Contact structuremade

populationmore

vulnerable to disease

outbreaks

9

Panthera leo Canine distemper

virus

Contact network Data on behaviour and

movement

Network can sustain

endemic infection provided

multiple host species

involved

10

Suricata suricatta M. bovis Intra and inter-group

contacts

Visual observation Most socially active not at

highest risk of becoming

infected

11

Apis mellifera Paenibacillus

larvae

Promiscuity Direct manipulation Number of matings per

individual positively related

to disease resistance

12

Zootermopsis

angusticollis

Metarhizium

anisopliae

Degree of inbreeding

or outbreeding

Direct manipulation Increased outbreeding led to

decreased disease

susceptibility

13

Apodemus flavicollis Hypothetical

disease

Frequency and

duration of contacts

Capture–mark–recapture

and radio-tracking

Network differs

depending onmethod used

to infer contacts;

seasonally varying network

structure

14

Trichosurus vulpecula M. bovis Den sharing Observation of den choice

and experimental

manipulation of the

possum : den ratio

More connected individuals

more likely to become

infected

15

Egernia stokesii Three blood

parasites and an

ectoparasitic tick

Spatial proximity Capture–mark–recapture Either association between

connectance and infection

probability and ⁄ or ticks
alter host behaviour

16

Litoria nannotis, L.

genimaculata and L.

lesueuri

Batrachochytrium

dendrobatidis

Contact rates Radio telemetry and

harmonic direction

finding

Plausibly related to species

specific contact rates

17

References are 1. Clay et al. (2009); 2. Vicente et al. (2007); 3. Ramsey et al. (2002); 4. Ji,White&Clout (2005); 5. Cross et al. (2004); 6. Porphyre

et al. (2008); 7. Hamede et al. (2009); 8. Böhm, Hutchings &White (2009); 9. Guimarães et al. (2007); 10. Craft et al. (2009); 11. Drewe (2010);

12. Seeley & Tarpy (2007); 13. Calleri et al. (2006); 14. Perkins et al. (2009); 15. Corner, Pfeiffer &Morris (2003); 16. Godfrey et al. (2009); 17.

Rowley &Alford (2007).
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paradigm’ for understanding complex dynamical systems in

general (Newman 2002;May 2006). For example, Craft et al.

(2008, 2009) provide compelling evidence that outbreaks of

canine distemper virus in African lion Panthera leo popula-

tions are largely a result of inter-specific interactions (among

lions, spotted hyenasCrocuta crocuta and jackalsCanis spp.),

and not simply due to interactions between lions. Similarly,

the persistence of rabies in the Serengeti ecosystem is believed

to be strongly influenced by interactions between domestic

dogs and the other wild carnivore populations (Lembo et al.

2008). Studies are also beginning to reveal the extent to which

the persistence of certain diseases in the wild depends on

localized transmission events within individual host popula-

tions, and the extent to which it relies upon, or is influenced

by, longer range transmission events (Girard et al. 2004;

Davis et al. 2008; Snäll et al. 2008). This was highlighted

recently in the study of the dramatic outbreaks of plagueYer-

sinia pestis in populations of great gerbilsRhombomys opimus

in Kazakhstan (Davis et al. 2008). Here, a contact network

model showed that long range transmission events led to the

widespread outbreak of the disease only when a sufficient

number of burrows were occupied to sustain transmission

across the landscape.

The construction of detailed contact networks requires a

considerable research investment. There is thus still a need

for more simplistic representations of the transmission pro-

cess that incorporate sensible representations of what are

believed to be important mechanisms influencing transmis-

sion. For example, Hosseini, Dhondt & Dobson (2004) rec-

ognized strong seasonal aggregation in the flock sizes of the

house finch Carpodacus mexicanus from empirical data, and

incorporated that into the transmission function of a simple

susceptible-infected-recovered disease model for house finch

conjunctivitis Mycoplasma gallisepticum. Another approach

is to use Bayesian model fitting methods to infer the most

likely transmission dynamics from empirical data (e.g. Snäll

et al. 2008; Smith et al. 2009a).

FUTURE DIRECTIONS

The acquisition of sufficient data has led to the transmission

process now being understood in terms of the relative

strengths of, and interactions between, various biotic and

abiotic mechanisms (Table 1). However, while studies of

human and livestock populations have provided important

insights into plausible determinants of disease dynamics in

wild populations, their application is potentially limited

because most wild animal populations are more variable in

time and space. A key challenge for future research will be to

identify the most important mechanisms determining the

dynamics of parasites, and then to hopefully identify useful

generalities across different systems. The benefits of combin-

ing both the population scale and themechanistic approaches

to advance our understanding of transmission are exempli-

fied by past research into the transmission of baculoviruses in

the larvae of various species of Lepidoptera, where studies

have indicated the roles of host behaviour, the spatial distri-

bution of the virus or infected hosts, host susceptibility, host

dispersal and even potentially unrecognized transmission

mechanisms in the transmission of the virus (see Cotter et al.

2004; D’Amico et al. 2005; Parker, Elderd & Dwyer 2010;

and references therein).

The surge of progress in characterizing contact network

dynamics in real populations raises the possibility of identi-

fying generalities in the effects of animal social dynamics on

the transmission dynamics of different diseases. The on-

going development of remote sensing devices (Guilford et al.

2008; Handcock et al. 2009) is making it increasingly feasi-

ble to acquire data on details relevant to the transmission

process. Partly as a result of this, the increasing availability

of high resolution data on both host and parasite dynamics

will obviously allow more insights to be made into the

details of the transmission process. However, such detailed

studies will never be conducted for the majority of host ⁄par-
asite systems. Therefore, a potentially valuable future

research direction is to investigate how much data is needed

to infer particular details about the transmission process,

through the analysis of existing data for well-studied sys-

tems. Such ‘retrospective’ studies could also facilitate

research and development into statistical methods to infer

information, such as behavioural dynamics (Guilford et al.

2009) and even contact network structure (Clauset, Moore

& Newman 2008), based on differing types and amounts of

data. Whilst such studies are unlikely to reveal new insights

into transmission mechanisms, they will provide practical

guidance on the amount of research effort required to

improve our knowledge about key details of the transmis-

sion process.

Further research is also required to improve our under-

standing of the relative roles of intra- and inter-host popula-

tion transmission in determining host-pathogen dynamics

and disease persistence (Hudson et al. 2002). This can be sep-

arated into understanding the relative roles of transmission

processes that operate at different spatial scales (e.g. local

social contact versus rare long distance migration) and fur-

ther understanding the roles of cross-species transmission in

multi-host systems. Not only will such research help explain

the persistence of diseases in wild populations but also it is

likely to be highly informative for controlling diseases of det-

riment to humans (e.g. Stenseth et al. 2008). From a theoreti-

cal perspective, there are numerous formal relationships and

analogues between metapopulation theory and theory of dis-

ease persistence in host populations (summarized in Hudson

et al. 2002). Metapopulation theory has already been

extended to represent the transmission process in diseases of

humans (e.g. Rohani, Earn & Grenfell 1999; Keeling & Gilli-

gan 2000; Xia, Björnstad & Grenfell 2004). Studies that

reveal how generally applicable and useful such theory is to

understanding the dynamics of diseases in wildlife would be a

helpful contribution (e.g. Snäll et al. 2008). For example,

what types of diseases actually rely on relatively rare trans-

mission events between host populations to persist in the

wild? The practical benefits of understanding the wider trans-

mission network are highlighted by detailed studies of Tb

Ecology of wildlife diseases 7

� 2010 TheAuthors. Journal compilation� 2010 British Ecological Society, Journal of Animal Ecology

https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228405398_GPS_tracking_of_the_foraging_movements_of_Manx_Shearwaters_Puffinus_puffinus_breeding_on_Skomer_Island_Wales?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228405398_GPS_tracking_of_the_foraging_movements_of_Manx_Shearwaters_Puffinus_puffinus_breeding_on_Skomer_Island_Wales?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26614142_Monitoring_Animal_Behaviour_and_Environmental_Interactions_Using_Wireless_Sensor_Networks_GPS_Collars_and_Satellite_Remote_Sensing?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24403039_Host-pathogen_time_series_data_in_wildlife_support_a_transmission_function_between_density_and_frequency_dependence?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227994666_Density-dependent_prophylaxis_and_condition-dependent_immune_function_in_Lepidopteran_larvae_A_multivariate_approach?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227994666_Density-dependent_prophylaxis_and_condition-dependent_immune_function_in_Lepidopteran_larvae_A_multivariate_approach?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/221716120_Exploring_reservoir_dynamics_A_case_study_of_rabies_in_the_Serengeti_ecosystem?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/221716120_Exploring_reservoir_dynamics_A_case_study_of_rabies_in_the_Serengeti_ecosystem?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/27691384_The_Ecology_of_Wildlife_Diseases?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/27691384_The_Ecology_of_Wildlife_Diseases?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/27691384_The_Ecology_of_Wildlife_Diseases?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5


transmission in European badgers Meles meles (Tuyttens

et al. 2000; Vicente et al. 2007; Böhm, Hutchings & White

2009). Here, detailed characterization of the contact net-

works and the host social dynamics in perturbed and unper-

turbed populations has highlighted that culling badgers in a

naive way to control the spread of the disease may actually

lead to the increased transmission of Tb amongst badgers.

Population scale effects

Over the last decade there have been seen several high profile

cases of emerging diseases significantly impacting native bio-

diversity (Smith, Acevedo-Whitehouse & Pedersen 2009b).

One example is the ongoing epidemic of chytridiomycosis,

which has been implicated in population declines and extinc-

tions of frog species globally (Skerratt et al. 2007; Rohr et al.

2008a). Another is the facial tumour disease (DFTD) of Tas-

manian devils, which is believed to have the potential to drive

the species to extinction (McCallum et al. 2007; McCallum

2008). However, whether or not infectious diseases, and the

parasitic agents which cause them, commonly regulate wild

populations under normal circumstances is still open to

debate. Regulation refers to the tendency of a population to

decrease in size when it is above a particular level, but to

increase when below that level. Thus any process that influ-

ences birth and death rates (and also immigration and emi-

gration rates) in a density-dependent fashion has the

potential to regulate a population (Turchin 2003). However,

conclusively demonstrating regulation in the wild is hindered

by the need for often logistically difficult population scale

experiments that perturb the system being studied away from

equilibrium to both (i) separate factors causing population

impacts from those that are simply correlated or associated

with impacts (Scott & Dobson 1989), and (ii) show that such

factors are indeed causes of regulation and do not just act in

a compensatory fashion (i.e. only affecting individuals that

would have lowered fitness anyway due to the effects of other

regulatory forces such as competition and predation; Holmes

1982).

PARASITE REGULATION OF HOST POPULATIONS

Although experimental perturbations have been carried out

successfully with many captive host-parasite systems (see

examples in Hudson et al. 2002), with the addition or

removal of parasites clearly demonstrating regulation, it was

not until the study of Hudson, Dobson & Newborn (1998)

that the first demonstration that parasites can reduce the

numerical abundance of wild hosts in a regulatory manner

was provided. Their population-scale manipulation of infec-

tion levels of the gastrointestinal parasite Trichostrongylus

tenuis, through anthelmintic treatment, dramatically reduced

the extent of population crashes in their red grouse Lagopus

lagopus scoticus host. Motivated by this study, subsequent

research on other systems has investigated whether parasites

can act as dominant regulatory forces in other wild host pop-

ulations. Indeed, 10 years ago the field of wildlife disease

seemed poised to demonstrate a common dominant role of

parasites in the natural regulation of vertebrate host popula-

tions (Hudson et al. 2002). However, little in the way of fur-

ther critical support has been forthcoming. More often than

not, long-term research programmes on wild populations

have instead reinforced how regulation by parasitism and dis-

ease cannot be assumed based on individual-scale experi-

ments and correlational population-scale data. For example,

studies had initially suggested a role of the gastrointestinal

parasite Trichostrongylus retortaeformis in the regulation of

mountain hare Lepus timidus populations in the UK. The

parasite induces reductions in host fecundity and there is also

evidence of a negative relationship with host body condition

(Newey & Thirgood 2004; Newey, Thirgood & Hudson

2004). However, recent modelling work based on long-term

data indicates that such effects are unlikely to be sufficient to

drive the demographic patterns observed in this system

(Townsend et al. 2009). This highlights that without properly

designed and interpreted population scale manipulations

there remains significant uncertainty about whether potential

regulatory effects of parasites are actually realized in the wild

(Irvine 2006). This applies to well studied wild vertebrate

populations such as Soay sheep Ovies aries and Svalbard

reindeer Rangifer tarandus platyrhynchus where, as was the

case in the mountain hare system, strongly suggestive evi-

dence for potential regulatory roles of parasites has also been

collated (Wilson et al. 2004; Albon et al. 2002).

For invertebrate hosts, captive experimental studies have

clearly demonstrated the regulatory impact that parasites

can have. For example, Sait, Begon & Thompson (1994)

showed that the granulosis virus of the Indian meal moth

Plodia interpunctella causes its host populations to cycle

around significantly lower abundance levels (with a signifi-

cantly longer cycle period) than uninfected populations. For

wild invertebrate hosts, some of the best evidence for simi-

larly regulatory effects of parasites comes from biocontrol

releases, such as the release of a nuclear polyhedrosis virus

several decades ago to control spruce sawfly Gilpinia hercy-

niae in Canada. In this case, the virus remains endemic, while

the pest insect populations remain relatively low (Bonsall

2004). However, as for vertebrates, although disease impacts

on individuals and correlations between infection burdens

and population declines are frequently observed (e.g.

Decaestecker et al. 2005), whether and under what condi-

tions parasites and disease play a significant role in the natu-

ral regulation of insect host populations is not at all clear.

Again, there are several long-term studies demonstrating the

potential for such effects in natural systems. For example, in

an analysis of a 15-year data set of the caddisfly Brachycen-

trus americanus and its microsporidian disease, Kohler &

Hoiland (2001) present compelling observational evidence

that the pathogen is largely responsible for driving observed

Brachycentrus dynamics in North American coldwater

streams. However, a definitive experimental demonstration

of the regulation of insect populations by parasites and

disease in natural systems is still lacking. As for vertebrate

populations, when such manipulations are carried out the
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reality is generally more complex, as recently exemplified by

Laws et al. (2009). In that study, experimental manipulations

of grasshopper populations in North American grassland

indicated that the effects of predators and pathogens were

highly inter-related.

PARASITES AND HOST POPULATION CYCLES

In addition to simply suppressing host numerical abundance

in a density-dependent manner, theoretical models have also

suggested that parasites and disease can cause oscillations in

host abundance (Anderson & May 1979). Hence, parasites

have also been postulated as a potential cause of many of the

population cycles, both vertebrate and invertebrate, observed

in the wild (Bonsall 2004; Irvine 2006). However, as for sim-

ple numerical suppression effects, experimental confirmation

for such a role of parasites in the dynamics of their wild popu-

lations has yet to be obtained, despite observational evidence

and modelling studies supporting this hypothesis for many

systems. For example, while red grouse in the UK is one of

the systems in which parasites have also been hypothesized to

drive observed population cycles, the parasite removal

manipulation of Hudson, Dobson&Newborn (1998) did not

remove the cycles but only lessened the crashes. This left the

possibility that the parasites were simply acting to amplify

the cycles caused by other factors (Lambin et al. 1999). Fur-

ther investigation of this system has indicated that it is indeed

likely that parasite effects interact with host intrinsic factors

to cause the observed dynamics (Redpath et al. 2006; New

et al. 2009). Such considerations, in conjunction with obser-

vations that parasitic nematodes of Soay sheep likewise

increase the depth of population crashes initiated by winter

food shortage (Wilson et al. 2004), and their own analytical

findings on the mountain hare system, led Townsend et al.

(2009) to re-affirm that parasites in wild populations appear

more likely to play a role in amplifying underlying fluctua-

tions that are driven by other causes, rather than driving the

fluctuations themselves.

Evidence from other systems lends strong support to this

hypothesis. In a key recent experimental study, Pedersen &

Greives (2008) provided a second clear demonstration of par-

asites decreasing the numerical abundance of their hosts in a

regulatory manner; anthelmintic treatment of fluctuating

deer mice Peromyscus maniculatus populations in North

America (to remove intestinal nematodes) lessened the rate

and magnitude of population crashes. However, by conduct-

ing their manipulation in a factorial design in which food

supplementation was also provided, the authors demon-

strated that the host population impact of parasites was lim-

ited to the crash phase of seasonal population booms driven

by food resource pulses. Similarly, Forrester & Finley (2006)

demonstrated that infection by the copepod parasite

Pharodes tortugensis appears to alter the strength of pre-

existing density dependence of bridled goby Coryphopterus

glaucofraenum. Through the use of mark-recapture analysis,

they showed that bridled goby survival generally declines

with increasing density, with the decline being steeper for

gobies with access to few refuges than for gobies in neigh-

bourhoods where refuges were common, and the negative

effects of high density and refuge shortage being more severe

for parasitized gobies than for gobies free of parasites.

Finally, examining the link between disease and host popula-

tion dynamics from another angle in the long-studied field

vole Microtus agrestis ⁄ cowpox virus system in the UK,

Begon et al. (2009b) demonstrated that the timing of disease

epidemics is driven by seasonal host dynamics, and not vice-

versa. Hence, current evidence appears to generally support

the hypothesis that parasites play a secondary rather than a

driving role in cyclical host population dynamics.

A NOVEL SYNTHESIS

The limited evidence for parasite regulation of their hosts

under normal circumstances contrasts with decade’s worth of

evidence demonstrating the significant impacts that emerging

diseases and biocontrol agents can have on their host popula-

tions (e.g. Plowright 1982). Taken together these suggest that

true regulation by diseases under natural circumstances may

be rare, only occurring under relatively unusual circum-

stances. The two experimental studies to date that have pro-

vided strong evidence for such regulatory effects in the wild

may offer an insight into what those circumstances might be

– both Hudson, Dobson & Newborn (1998) and Pedersen &

Greives (2008) demonstrated the suppressed numerical abun-

dance of wild hosts by parasites in systems where population

fluctuations were most likely already being driven by other

factors. This suggests that the potential for population scale

impacts of parasites may only be actually realized in the wild

when host populations are perturbed by other factors.

A dependence on disturbance or instability of some form

may also provide a common link between the regulatory

effects of parasites considered here, and population scale

effects of parasites and disease linked to disease emergence

(e.g. chytridiomycosis and DFTD), species invasion (see

below), pollution (e.g. Rohr et al. 2008b; Kelly et al.

2010a,b), habitat (Patz et al. 2004) and even host population

bottlenecks (Tompkins 2007). Support for this hypothesis

can be seen in studies that have looked to experimentally

demonstrate apparent competition via shared parasites.

Here, the force of parasite infection from a reservoir species

is recognized as having the potential to regulate sympatric

populations of susceptible species (Hudson & Greenman

1998; Tompkins, Draycott &Hudson 2000a; Tompkins et al.

2000b). However, field experiments tend to find evidence for

such effects only in systems where disturbance leads to tradi-

tional and newly-acquired hosts of the same parasite occur-

ring in sympatry (e.g. van Nouhuys & Hanski 2000;

LoGiudice 2003), and not in more established systems (e.g.

Pope et al. 2002; Laurenson et al. 2003).

FUTURE DIRECTIONS

Based on this re-assessment of the available evidence, indicat-

ing that regulation of host populations is too complex to con-
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sider parasite effects in isolation from other factors such as

disturbance and other interspecific interactions, we suggest

that research effort needs to shift to exploring whether we

can achieve a unified understanding of the conditions under

which (and the ecological rules determining when) popula-

tion scale impacts of parasites and disease can occur. As

noted above, one potentially fruitful line of enquiry would be

to explore the apparent link between population scale effects

and disturbance, consideration of which could potentially

facilitate a common ecological understanding not only of reg-

ulation but also the disease impacts of emerging diseases, spe-

cies invasions, pollution ⁄disease interactions, habitat

disturbance and host population bottlenecks. If the hypothe-

sized relationship between perturbation by other factors and

population scale disease impact is upheld, there are multiple

mechanisms that could potentially (and non-exclusively) be

causing it, including both coevolutionary and numerical

mechanisms among others. Investigation of such mecha-

nisms and their relative importance (and possible interac-

tions) may also provide a much needed framework for

understanding observed patterns in the field that are poten-

tially driven by multiple factors, including the correlation

between increasing community diversity and decreasing dis-

ease risk (Keesing, Holt & Ostfeld 2006; Johnson & Thieltges

2010) and the greater perceived threat that parasites pose to

shrinking ecosystems (McCallum & Dobson 1995; Holmes

1996).

Community scale effects

In recent years there has been burgeoning interest in the role

of parasitism in the success and impacts of biological inva-

sions (Prenter et al. 2004; Dunn 2009). Invasions dramati-

cally affect biodiversity and community structure (Mack

et al. 2000; Pimentel et al. 2001); hence there is a need to

understand the underlying mechanisms. Furthermore, inva-

sions provide us with ‘experiments’ in which we can study the

effect of parasitism on host population dynamics and on the

outcome of interspecific interactions (Fig. 1). Invaders may

be released from the regulatory effects of parasitism, or may

act as reservoirs or as sink hosts, thereby mediating parasite

impact on native hosts (Hudson et al. 2002; Torchin, Laffer-

ty & Kuris 2002; Telfer et al. 2005b). Also, in addition to the

direct impacts of parasitism, parasite modification of host

behaviour and life history [trait mediated indirect effects

(TMIEs); Werner & Peacor 2003] can be a powerful influence

on competitive and trophic interactions within the commu-

nity (Hatcher, Dick &Dunn 2006).

INVASIONS AND PARASITE LOSS

Invaders are often larger, and reach higher population densi-

ties, both in comparison with populations in their native hab-

itat and in comparison with similar indigenous species in the

new habitat (Torchin, Lafferty & Kuris 2002; Grosholz &

Ruiz 2003). One hypothesis which may explain such success

is their release from the regulatory pressures of natural ene-

mies including parasites (Torchin, Lafferty & Kuris 2002;

Torchin et al. 2003). A number of community studies provide

evidence for lower parasite diversity in invaders compared to

their native counterparts. For example, in Northern Ireland,

communities containing the native amphipod Gammarus

duebeni celticus have been invaded by three exotic amphipod

species. The native species hosts a higher diversity of para-

sites; five parasite species have been detected, of which three

are shared by the native and invasive species, but two are
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Fig. 1. The fate of parasites in the course of

an invasion. Many invaders fail to establish.

For invaders that succeed, the main out-

comes for parasites are illustrated. (a)

Enemy release; loss of parasites during the

invasion process may benefit the invader.

Parasites may be lost through the effects of

sub-sampling or through selective pressures

experienced during translocation or estab-

lishment. (b) Parasite introduction; parasites

introduced with the invader may spillover to

infect species in the invaded habitat. (c)

Parasite acquisition; an invader may acquire

parasites in the new habitat. If the invader is

a less competent host, this may dilute the

impact of the parasite (grey arrow). How-

ever, if the invader is a more competent host,

spillback of parasites to native hosts may

occur (black arrow).
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restricted to the native host (Dunn & Dick 1998; MacNeil

et al. 2003a,b). Torchin, Byers & Huspeni (2005) found a

similar pattern in mudsnail communities in North America;

whilst the native snail was host to 10 trematode species, the

invader harboured only one. Biogeographical comparisons

have also found reduced parasite diversity in an invader’s

range in comparison with their native range (Table 2). For

example, Torchin et al. (2003) reviewed parasitism in the

native and invasive ranges of 26 invertebrate and vertebrate

species. For most species, parasite diversity was higher in

their native range (average number of parasite species 16)

than the invasive range (average seven species, of which three

had invaded with the host, whilst four were acquired in the

new habitat). Parasites may be lost as a result of sub-

sampling of hosts from the native range, and through

selective pressures encountered by parasites and their hosts

during the translocation, establishment and invasion

processes. These mechanisms were recently investigated for

chewing lice on 36 species of bird introduced to New

Zealand; MacLeod et al. (2010) found that few parasites

were lost as a result of sampling effects, but that most para-

sites were lost because their hosts or the parasites themselves

failed to establish. For hosts that became established,

parasite establishment was positively associated with host

bodymass and the number of hosts introduced.

Although successful invaders may experience lower para-

site diversity, however, it is interesting to note that those par-

asites infecting invaders in their new range often reach

similar or higher prevalence’s than in their native habitat

(Torchin et al. 2003; Torchin, Byers & Huspeni 2005). Fur-

thermore, Colautti et al. (2004) caution that many studies

may over-estimate the extent of enemy release, because

invading propagules originate from a subset of the native

populations. For example, starlings Sturnus vulgaris have

lower parasite diversity in their invasive North American

range than in the native European ranges (Colautti et al.

2005). However, a comparison of parasite diversity in the

invasive and source (UK) populations found no enemy

release; although 13 ⁄ 20 parasites had been lost from the

source range, a further 17 species had been acquired in the

new habitat (Colautti et al. 2005). Several other empirical

studies that take into account the likely source population(s)

for the invasion suggest that the role of enemy release may be

less important than previously thought (Table 2). In addi-

tion, irrespective of whether parasite species loss upon inva-

sion occurs or not, no studies have yet clearly demonstrated

improved fitness as a result of such loss. Invasive species

experience a range of effects, including population bottle-

necks and the selection pressures imposed by a novel environ-

ment, and the potential for release from parasite regulation

needs to be considered within this context.

INVASIONS AND PARASITE INTRODUCTION

Although some parasite species may be lost, invasive hosts

may also introduce parasites into their new range, with

potential disease transmission (‘spillover’) to native hosts.

Even if the native species is not a competent host, the invasive

species may act as a reservoir for disease transmission to

indigenous host populations (Prenter et al. 2004). One well

studied example is that of the squirrel pox virus which evi-

dence indicates is mediating the displacement of the native

red squirrel Sciurus vulgaris by the invasive American grey

squirrel S. carolinensis in the UK. The virus causes high mor-

tality and is therefore predicted to die out in red squirrel pop-

ulations, but greys are asymptomatic and appear to act as a

reservoir (Tompkins et al. 2002). Theoretical studies have

concluded that, in many regions, the rate of replacement of

Table 2. Examples of studies comparing parasite diversity in the native versus the invasive range of the host

Study system Pattern observed Reference

Parasitism in the invasive vs. the native range

Marine animals (meta-analysis of the literature) Average parasite diversity higher in native

populations

Torchin, Lafferty &Kuris

(2002)

Range of species (meta-analysis of the literature) Average parasite diversity higher in native

populations

Torchin et al. (2003)

Tree frogEleutherodactylus coqui Parasite diversity higher in the native range Marr,Mautz &Hara (2008)

Parasitism in invasive vs. source populations

Helminth parasites of the starlingSturnus vulgaris Parasite diversity higher in native range, but no

evidence for enemy release once host population

source taken into account

Colautti et al. (2005)

Microsporidian parasites of the amphipod

Dikerogammarus villosus

Parasite diversity higher in the invaded range Wattier et al. (2007)

Rabbit fishSiganus rivulatus Parasite diversity higher in native range, but no

evidence for enemy release once host population

source taken into account

Pasternak,Diamant &

Abelson (2007)

Microsporidian parasites of the amphipod

Crangonyx pseudogracilis

Parasite diversity higher in native range, but no

evidence for enemy release once the source of the

invasion was taken into account

SlothouberGalbreath et al.

(2010)

Chewing lice of birds introduced toNewZealand Parasite diversity higher in the native range, even once

likely host population sources taken into account

MacLeod et al. (2010)
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the native species cannot be explained by competitive effects

alone, but is mediated by the shared virus (Tompkins, White

& Boots 2003). Field studies support these findings; the rate

of invasions in England (where the virus is present) was up to

25 times higher than in virus free regions of Scotland and

Italy (Rushton et al. 2006).

INVASIONS AND PARASITE ACQUIS IT ION

As noted above, invaders frequently acquire parasites in their

new range. The outcome of such acquisition depends upon

the relative impact of the shared parasite on native and

invading species. If the invader is a less competent host, para-

site dilution may benefit the native species (Norman et al.

1999; Ostfeld & Keesing 2000). Conversely, the invader may

act as a reservoir for the parasite, which could increase the

impact of the parasite via ‘spillback’ to the native host popu-

lation (Daszak, Cunningham & Hyatt 2000; Kelly et al.

2009). Although conclusive demonstrations for both of these

mechanisms acting in wild populations are still lacking, evi-

dence is mounting to support their occurrence. In the UK,

the replacement of the white clawed crayfishAustropotamobi-

us pallipes by the North American signal crayfish Pacifasta-

cus leniusculus appears to be mediated by both spillover and

spillback. Crayfish plague Aphanomyces astaci was intro-

duced to the UK by the signal crayfish and has caused rapid

extinction of native populations, which have been subse-

quently replaced by the invasive species (Holdich 2003). In

addition, the invasive crayfish has acquired the native micro-

sporidian parasite Thelohania contejeani (Dunn et al. 2009).

Thelohania contejeani causes porcelain disease and eventual

death in the native species, but infected signal crayfish were

found to be asymptomatic. The invasive crayfish reaches

much higher densities than its rival, and parasite prevalence

is also high, suggesting that parasite spillback may be an

important factor in species replacement. Evidence is also

mounting for invasive species diluting the impact of parasit-

ism on native hosts. For example, prevalence of Bartonella

spp. (a flea-vectored bacterial infection) declined in wood

mice Apodemus sylvaticus in Ireland as densities of the invad-

ing bank vole Myodes glareolus increased. The infection was

detected in wood mice, but not in bank voles, suggesting that

the less competent invader acted as a sink for the parasite

(Telfer et al. 2005b).

TRAIT MEDIATED INDIRECT EFFECTS

Strong evidence indicates that parasites can also change the

outcome of competitive and trophic interactions between

species through their effects on host behaviour; there is grow-

ing interest in the impact of these trait mediated indirect

effects (TMIEs) on the outcome of biological invasions

(Hatcher, Dick & Dunn 2006; Dunn 2009). Through their

impacts on host behaviour, parasites may modify the out-

come of competitive and predatory interactions between

native and invasive species. For example, the invasive mos-

quito Aedes albopictus is a stronger competitor than the

native North American mosquito Ochlerotatus triseriatus.

However, the gregarine parasite Ascogregarina taiwanensis

was found to reduce the competitive strength of the invader

(Aliabadi & Juliano 2002). Parasite prevalence was low in the

years following the introduction of A. albopictus to North

America, and this enemy release appeared to increase the

competitive strength of the invader during the initial phase of

invasion (Juliano& Lounibos 2005).

Modifications of the impact of predation through changes

in host behaviour are of particular interest for parasites that

are trophically transmitted from the intermediate to the

definitive host, as these parasites often increase their likeli-

hood of transmission by manipulating the host’s antipreda-

tor responses. For example, the invasive American brine

shrimp Artemia franciscana has acquired cestode parasites in

its new Mediterranean range. These parasites cause colour

change and reversed phototaxis in the native but not the inva-

sive species; hence, the native is likely to experience higher

rates of predation (Georgiev et al. 2007), which may in turn

facilitate its replacement by the invader. Similarly, a native

acanthocephalan parasite that affects both native and inva-

sive amphipods in France increases predation risk for the

native but not the invasive species (Tain, Perrot-Minnot &

Cezilly 2006).

Parasites can also modify the predatory strength of the

host, and hence the impact of the host on prey popula-

tions. Dick et al. (2010) recently explored the effect of par-

asitism on the predatory functional response of the

invasive amphipod Gammarus pulex and found that indi-

viduals infected with the acanthocephalan Echinorhynchus

truttae consumed 30% more prey than did unparasitized

individuals. Although fecundity was lower in infected

females, parasite prevalence was low during the peak

reproductive period. Thus the parasite has little effect on

population growth, but a large per capita effect on preda-

tory rate and hence may enhance rather than reduce the

impact of this invader. Gammarus pulex decreases the

diversity and richness of communities it invades, particu-

larly through predation on other macro-invertebrates

(Kelly et al. 2006). The increase in predatory functional

response of parasitized hosts may therefore have ramifica-

tions throughout the community.

In invertebrate communities, invading species and their

native counterparts often engage in intra-guild predation

(predation amongst species that are also competitors; Polis,

Myers & Holt 1989; Holt & Polis 1997). It has recently been

demonstrated that parasitism can theoretically play a key-

stone role in intra-guild predation, increasing the conditions

under which intra-guild predators may coexist and even lead-

ing to dominance of the inferior competitor and intra-guild

predator (Hatcher, Dick & Dunn 2008). For example, com-

petition and intra-guild predation appear to be key mecha-

nisms underpinning the replacement of the native amphipod

Gammarus duebeni celticus by the invasive Gammarus pulex

in Northern Ireland (Dick 2008). However, intra-guild pre-

dation is modified by the acanthocephalan parasite Echino-

rynchus truttae (MacNeil et al. 2003c; Hatcher, Dick &Dunn
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2008). Field and laboratory manipulations revealed that E.

truttae did not directly affect the survival of the native or the

invader in single species populations. However, the parasite

reduced predation by the invader on the native G. d. celticus,

thereby enhancing coexistence.

FUTURE DIRECTIONS

Evidence from a range of species highlights the potential role

of parasites in mediating the success of invasive species and

their impacts on the recipient communities. In addition to the

well studied direct impacts of parasitism, recent work has

highlighted the importance of trait mediated indirect effects

of parasites. These interactions are of particular interest

because of the relatively rapid timescale over which they

operate. Traits such as growth and fecundity that are consid-

ered in classic studies of interspecific competition may, in

fact, respond too slowly to react to processes such as intra-

guild predation between natives and invaders (Hatcher, Dick

& Dunn 2006). It is suggested here that a wider exploration

of these effects will strengthen our understanding of the

impact of parasitism in interspecific interactions. In particu-

lar, while the evidence presented here supporting community

scale effects of parasites linked to biological invasions is com-

pelling, more clear demonstrations of parasites playing struc-

turing roles in communities are needed for their general

importance to be properly assessed.

Ecosystem scale effects

Since the 1980s, multiple authors have highlighted that eco-

system studies have traditionally overlooked parasites, as

exemplified by looking at most food-webs that have been

constructed to date (Marcogliese & Cone 1997). Although

their potential importance to key ecosystem characteristics

such as connectance (a metric considered to affect food web

stability) has been continually voiced by parasitologists

(Marcogliese 2004; Lafferty et al. 2008), the difficulty of

quantifying parasites and their interactions by standard eco-

logical methods has led to their exclusion. It has also perhaps

been generally assumed that parasites, being small, are insig-

nificant contributors to the flow of energy through food webs

(Marcogliese & Cone 1997). However, in recent years this

view has dramatically changed.

PARASITES AND ECOSYSTEM RESIL IENCE

Initial efforts to include parasites in food-webs indicated little

effect beyond obvious increases in species richness, number

of links, trophic levels and food chain length (e.g. Huxham,

Raffaelli & Pike 1995; Thompson, Mouritsen & Poulin

2005). However, more suitable methods for incorporating

parasites into food-webs (developed by Lafferty, Dobson &

Kuris 2006) have revealed that traditional approaches gener-

ally underestimate the effects of parasites on food web met-

rics. In their re-analysis of four previously published food-

webs, Lafferty, Dobson & Kuris (2006) demonstrated that

parasites consistently (and sometimes dramatically) increase

connectance (the proportion of potential links between

organisms in a food web that is realized), and can also

increase other food web statistics such as nestedness (a mea-

sure of the asymmetry of interactions between organisms).

More recent studies have replicated these results (e.g.

Amundsen et al. 2009). Since both higher connectance and

higher nestedness (resulting from more ‘cohesive’ food webs

that are organized around a central core of interactions) are

thought to make an ecosystem more resistant to species

extinctions (ecosystem ‘resilience’), these results indicate that

parasites may potentially be having very important ecosys-

tem scale influences (Hudson, Dobson & Lafferty 2006).

However, we are only now starting to investigate whether

such influences are realized or not; for example, does an

increase in connectedness provided by parasites in a food-

web actually translate into an increase in ecosystem resilience

to perturbations? In what other ways does parasitism influ-

ence ecosystem properties?

Recent results of a long-term study by Kuris et al. (2008)

show very clearly that parasites are not always ‘bit players’ in

ecosystem energetics. Through an extensive 5-year quantifi-

cation of the free-living and infectious biomass in three estu-

aries, they demonstrated that parasites can have substantial

biomass in these ecosystems, exceeding that of top predators.

This makes a strong case that parasites could potentially have

major influences on ecosystem function simply through

changes in their abundance; under such circumstances the

traditional assumption that parasites are insignificant con-

tributors to the flowof energy through foodwebs clearly does

not hold. With no other studies of a similar magnitude yet

available it is too soon to assess whether parasites are com-

monly represented in other systems to a similar degree, or

whether the ecosystem type studied by Kuris et al. is particu-

larly unusual. One other study to date has shown that the

findings of Kuris et al. do apply elsewhere; Sukhdeo & Her-

nandez (2004) demonstrated that larval acanthocephalan

populations in freshwater streams also have the expected bio-

mass roughly equivalent to a population of top predators.

However, further studies of a broad range of ecosystem types

are still needed to understand whether or not these findings

are general and, if not, under what circumstances and condi-

tions fluxes in overall parasite abundance are significant in

ecosystem energetics.

TROPHIC CONSEQUENCES OF PARASITE IMPACTS

Taking a step back from the larger scale considerations of

ecosystem resilience, evidence is now available that shows

clearly how, as for other trophic interactions, parasites and

their disease impacts on host populations can have important

ecosystem scale consequences (Hudson, Dobson & Lafferty

2006). This is particularly the case if keystone species are

impacted. For example, when microsporidian epidemics

cause population crashes of the caddisfly Glossosoma nigrior,

the reduction in pressure from this dominant herbivore leads

to increased abundance of algae and the filter feeders and
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grazers of algae, in addition to predatory insects (Kohler &

Wiley 1997). As another example, it has been predicted that

reductions in Tasmanian devil abundance caused by the

impact of the facial tumour disease DFTD will result in

mesopredator release, prey release, and changes in ecosystem

function through changes in community composition,

productivity and stability (Jones et al. 2007). In addition,

although recent genetic surveys indicate that some subpopu-

lations of Tasmanian devils may be resistant to DFTD

(Siddle et al. 2010), devil populations may be prevented from

recovering even if the disease impact is removed, due to inva-

sive fox populations in Tasmania increasing in abundance

and potentially encroaching on the devils’ ecological niche

(Jones et al. 2007). Hence, reductions in host abundance due

to parasite impacts may not only have important conse-

quences for the competitors, predators or prey of that species,

but when combined with other factors may even cause irre-

versible ecosystem changes. However as noted above, such

impacts of parasites do appear to be context dependent, and

hence the occurrence of ecosystem scale consequences result-

ing from themwill be similarly limited.

In addition to direct impacts on host populations, trait

mediated indirect effects of parasites (TMIEs; see above)

may also have ecosystem scale consequences when they occur

(Hudson, Dobson & Lafferty 2006; Lefevre et al. 2009). Par-

ticularly dramatic consequences can be observed when para-

sites play ‘ecosystem engineering’ roles, i.e. when their

influences on their hosts result in habitat creation or change

for other community members (Thomas et al. 1999). The

influence that trematode infection of the New Zealand cockle

Austrovenus stutchburyi has on intertidal flat community

structure is a well studied example of this phenomenon. Here,

infection of the cockle impairs its burrowing ability, resulting

in more cockles remaining on the sediment surface where

they provide the only hard substrate in this ecosystem (Tho-

mas et al. 1998). Although the influence on behaviour

appears not to be manipulative, but simply a side-effect of

the infection process (Tompkins, Mouritsen & Poulin 2004),

cockle parasitism is associated with intertidal community

structure on a large spatial scale, influencing physical habitat

characteristics with cascading effects on biodiversity and eco-

system productivity (Mouritsen & Poulin 2010). In another

example, Wood et al. (2007) demonstrated that the behavio-

ural reduction in grazing that trematode infection of the her-

bivorous marine gastropod Littorina littorea causes

indirectly affects the composition of the macro-algal commu-

nity and may in turn affect other species that depend on

macro-algae for resources or habitat structure. Hence, irre-

spective of whether parasites are impacting the numerical

abundance of their hosts, they may still be having larger scale

effects.

FUTURE DIRECTIONS

As noted above, although we now know that parasite bio-

mass can be relatively significant in ecosystems, further

research is needed to characterize the circumstances and con-

ditions under which this occurs. In addition, it is yet to be

demonstrated that increases in connectedness and other food

web parameters due to parasites can actually translate into

increased ecosystem resilience (i.e. while the absence of para-

sites can indicate the effects of stressors on ecosystems, is

their presence indeed indicative of better ‘ecosystem health’;

Marcogliese 2005), even in cases where overall parasite bio-

mass is relatively high.

For the trophic consequences of parasites, influences via

their direct impacts on host populations appear to be

highly context dependent (see above). However, evidence

for parasite driven TMIEs is becoming both common and

highly varied; hence it is perhaps these more subtle effects

that are far more important than direct impacts in shaping

natural communities and ecosystems. However it appears

that, to date, we are only just ‘breaking the ice’ in terms of

determining when and how such influences tend to be

important.

Conclusion

Like most fields of academic research, distinct phases can be

identified in the development of wildlife disease ecology as a

scientific discipline (Fig. 2). Prior to the 1990s most attention

was given to the population scale impacts of parasites and

disease. Considerations of both within-host processes and

larger ecological scales was generally limited to direct and

obvious impacts, such as the clinical effects of infection or the

dramatic effects of emerging diseases such as those caused by

Rinderpest in Africa (Plowright 1982). Over the past two dec-

ades, however, there has been a surge of interest at both these

larger and smaller scales. For within-host processes this has

been partly driven by progress and development of appropri-

ate tools in related disciplines such as immunology, whilst

focus on the potential effects of parasitism at community and

ecosystem scales has been driven by increasing interest in glo-

bal change processes such as invading species, emerging dis-

ease, and biodiversity loss. For parasite transmission

between hosts, hurdles imposed by a lack of appropriate

tools have recently been overcome, allowing us to start to dis-

cern the underlying mechanisms driving population scale

patterns.

It is apparent in our review that there have been consider-

able advances in our knowledge of the potential ways in

which parasites influence individual to ecosystem-level pro-

cesses. At the population scale (and also for direct host ⁄para-
site interactions), research is now in a mature phase where

our understanding is being refined through the established

scientific process of theory and empirical evidence developing

in a feedback cycle, identifying what effects are actually real-

ized in the field and under what conditions they do so. How-

ever, at the greater scale of the host community, and the

lesser scales of transmission between hosts and parasite inter-

actions within hosts, it can be argued that research is still in

an earlier phase with general theory still being developed

based on initial evidence. The challenge for research at these

scales is now to develop into a more mature phase where
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stronger connections between general theory and empirical

data are refined, clarifying what influences and interactions

actually play important roles in wild populations, and under

what conditions and circumstances they do so. For the rela-

tively less developed areas of wildlife disease ecology, focus-

ing at one end of the scale on the influence of parasites in

ecosystems (and, to a certain degree, the role of trait medi-

ated indirect effects), and at the other end of the scale on the

interactions between parasites and host immunology, the

challenge is still to complete developing sound initial theoret-

ical frameworks.

Arguably, it is the empirical testing of theoretical predic-

tions and subsequent development of theory in the classic

research cycle that has led to significant progress in our

understanding of host-parasite population dynamics in

recent years. The recent emphasis on community ecology

frameworks to help understand within host interactions

(Pedersen & Fenton 2007; Graham 2008) should facilitate

similar hypothesis-driven testing in this field, as should the

call to synthesize theory across an understanding of disease

transmission mechanisms (see above), and the need to under-

stand what potential community scale influences of parasites

(such as parasite-mediated apparent competition) are

actually realized in the field and the context in which they do

so. Rapid progress in empirical research is most likely to be

achieved by a combination of approaches. Field-based exper-

imental studies could provide a lot of the necessary ground-

truthing for new theory; such research may be costly but

proof of concept demonstrations of many hypothesized

parasite driven mechanisms operating in the wild (including,

among others, interspecific parasite interactions and their

implications for host fitness, the causes and consequences of

transmission heterogeneities, parasite spillback and dilution,

and improved fitness due to parasite species loss) are still

lacking. Both meta-analyses and the collection and analysis

of long-term data sets will be invaluable for characterizing

the conditions and circumstances under which potential par-

asite interactions and influences are actually realized (e.g.

Graham 2008). Improving our mechanistic understanding of

parasite related ecological processes in such a manner will

also enable the identification of the contexts in which differ-

ent transmission mechanisms drive different population scale

dynamics, TMIEs influence community structure, and eco-

system-scale influences occur.

In parallel, further empirical and theoretical research is

needed to explain and predict how parasitism at the level of

individuals and populations scales up into complex ecologi-

cal processes. We are only now beginning to understand the

importance of such cross-scale interactions associated with

parasitism. For example, strong interactions between para-

site species may translate into effects at the level of the host

population: during unusually deadly canine distemper virus

outbreaks in lions, within pride mortality rates were posi-

tively correlated with the proportion of individuals showing

high intensity Babesia infections, suggesting that co-infection

was a major contributing factor during fatal epidemics

(Munson et al. 2008). In addition, Cattadori, Haydon &

Hudson (2005) working on the red grouse ⁄T. tenuis system,

have illustrated clearly how environmental effects on parasite

transmission rates might lead to synchronized dynamics

among multiple host populations. Finally, TMIEs can have

strong counter-intuitive effects on population dynamics and

community structure (Abrams & Matsuda 1996), and the

recent review of Lefevre et al. (2009) shows that parasites

may influence populations, communities and whole ecosys-

tems through such effects.

A key focus of ecology is the search for useful generalities.

It is here that cross-scale, and indeed cross-disciplinary,

research may most benefit our understanding of wildlife

disease ecology. For example, joining together studies of par-

Fig. 2. Our perspective on the current state

of play of research into wildlife disease ecol-

ogy across different ecological scales. Trans-

mission connects within-organism disease

dynamics (lower triangle) to larger ecologi-

cal scales (upper triangle). These effects

interact between multiple scales of organiza-

tion (different sections of the triangles),

however our current level of understanding

at these different scales differs significantly

(arrows).
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asites in invaders and residents may help unify our under-

standing of how the stability and complexity of parasite com-

munities develop over time (e.g. MacLeod et al. 2010),

drawing from established seminal ecological theory such as

that developed for island biogeography. Along similar lines,

both the confirmation that investment in resistance to para-

sites likely trades-off against other life-history investments,

and the recognition that immuno-dynamics may place a role

in determining the population scale impacts of parasites

(Beldomenico & Begon 2010), means that an integration of

principles from evolutionary biology and immunology will

be necessary for our understanding of wildlife disease ecol-

ogy. Such cross-disciplinary work may offer key insights into

bigger picture questions such as what determines when and

how different potential regulatory factors (e.g. competition,

predation, parasitism, herbivory) are important for under-

standing abundance patterns (see Holmes 1995), when

parasites and disease can actually cause species extinctions,

and what levels and combinations of different factors are

indicative of functionally resilient ecosystems.
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P. & dos Reis, S.F. (2007) Vulnerability of a killer whale social network to

disease outbreaks.Physical Review E, 76, 042901.

Hamede, R., Bashford, J., McCallum,H. & Jones,M. (2009) Contact networks

in a wild Tasmanian devil (Sarcophilus harrisii) population: using social net-

work analysis to reveal seasonal variability in social behaviour and its impli-

cations for transmission of devil facial tumour disease. Ecology Letters, 12,

1147–1157.

Handcock, R.N., Swain, D.L., Bishop-Hurley, G.J., Patison, K.P., Wark, T.,

Valencia, P., Corke, P. & O’Neill, C.J. (2009) Monitoring animal behaviour

and environmental interactions using wireless sensor networks, GPS collars

and satellite remote sensing.Sensors, 9, 3586–3603.

Hanssen, S.A. (2006) Costs of an immune challenge and terminal investment in

a long-lived bird.Ecology, 87, 2440–2446.

Hatcher,M.J., Dick, J.T.A. &Dunn, A.M. (2006) How parasites affect interac-

tions between competitors and predators.Ecology Letters, 9, 1253–1271.

Hatcher, M.J., Dick, J.T.A. & Dunn, A.M. (2008) A keystone effect for para-

sites in intraguild predation?Biology Letters, 4, 534–537.

Hodgson, D.J., Hitchman, R.B., Vanbergen, A.J., Hails, R.S., Possee, R.D. &

Cory, J.S. (2004) Host ecology determines the relative fitness of virus geno-

types in mixed-genotype nucleopolyhedrovirus infections. Journal of Evolu-

tionary Biology, 17, 1018–1025.

Holdich,D.M. (2003)Ecology of theWhite-ClawedCrayfish. ConservingNatu-

ra 2000Rivers Ecology Series EnglishNature, Peterborough.

Holmes, J.C. (1982) Impact of infectious disease agents on the population

growth and geographical distribution of animals. Population Biology of

Infectious Diseases (eds R.M. Anderson & R.M. May), pp. 37–51, Springer-

Verlab, Berlin.

Holmes, J.C. (1995) Population regulation – a dynamic complex of interac-

tions.Wildlife Research, 22, 11–19.

Holmes, J.C. (1996) Parasites as threats to biodiversity in shrinking ecosystems.

Biodiversity and Conservation, 5, 975–983.

Holt, R.D. &Dobson, A.P. (2006) Extending the principles of community ecol-

ogy to address the epidemiology of host–pathogen systems.Disease Ecology:

Community Structure and Pathogen Dynamics (eds S.K. Collinge & C. Ray),

pp. 6–27, OxfordUniversity Press, Oxford.

Holt, R.D. & Lawton, J.H. (1994) The ecological consequences of shared natu-

ral enemies.Annual Review of Ecology and Systematics, 25, 495–520.

Holt, R.D. & Polis, G.A. (1997) A theoretical framework for intraguild preda-

tion.AmericanNaturalist, 149, 745–764.

Hosseini, P.R., Dhondt, A.A.&Dobson,A. (2004) Seasonality andwildlife dis-

ease: how seasonal birth, aggregation and variation in immunity affect the

dynamics of Mycoplasma gallisepticum in house finches. Proceedings of the

Royal Society, Series B, Biological Sciences, 271, 2569–2577.

Hudson, P.J., Dobson, A.P. & Lafferty, K.D. (2006) Is a healthy ecosystem one

that is rich in parasites?Trends in Ecology& Evolution, 21, 381–385.

Hudson, P.J., Dobson, A.P. & Newborn, D. (1998) Prevention of population

cycles by parasite removal. Science, 282, 2256–2258.

Hudson, P.J. & Greenman, J.V. (1998) Competition mediated by parasites:

biological and theoretical progress. Trends in Ecology & Evolution, 13, 387–

390.

Hudson, P.J., Rizzoli, A.P., Grenfell, B.T., Heesterbeek, H. & Dobson, A.P.

(2002)The Ecology ofWildlife Diseases. OxfordUniversity Press, Oxford.

Huxham, M., Raffaelli, D. & Pike, A. (1995) Parasites and food-web patterns.

Journal of Animal Ecology, 64, 168–176.

Irvine, R.J. (2006) Parasites and the dynamics of wild mammal populations.

Animal Science, 82, 775–781.

Ishii, T., Takatsuka, J., Nakai, M. &Kunimi, Y. (2002) Growth characteristics

and competitive abilities of a nucleopolyhedrovirus and an entomopox virus

in larvae of the smaller tea tortrix, Adoxophyes honmai (Lepidoptera: Tor-

tricidae).Biological Control, 23, 96–105.

Jackson, J.A., Pleass, R.J., Cable, J., Bradley, J.E. & Tinsley, R.C. (2006) Het-

erogenous interspecific interactions in a host-parasite system. International

Journal for Parasitology, 36, 1341–1349.

Jackson, J.A., Friberg, I.M., Bolch, L., Lowe, A., Ralli, C., Harris, P.D.,

Behnke, J.M. & Bradley, J.E. (2009) Immunomodulatory parasites and toll-

like receptor-mediated tumour necrosis factor alpha responsiveness in wild

mammals.BMCBiology, 7, 16.

Jager, I. & Schjorring, S. (2006) Multiple infections: relatedness and time

between infections affect the establishment and growth of the cestode Schis-

tocephalus solidus in its stickleback host.Evolution, 60, 616–622.

Ji, W., White, P.C.L. & Clout, M.N. (2005) Contact rates between possums

revealed by proximity data loggers. Journal of Applied Ecology, 42, 595–604.

Ecology of wildlife diseases 17

� 2010 TheAuthors. Journal compilation� 2010 British Ecological Society, Journal of Animal Ecology

https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/262865386_Contact_rates_between_possums_revealed_by_proximity_data_loggers?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/262865386_Contact_rates_between_possums_revealed_by_proximity_data_loggers?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227984855_Parasite_transmission_Reconciling_theory_and_reality?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227984855_Parasite_transmission_Reconciling_theory_and_reality?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227984855_Parasite_transmission_Reconciling_theory_and_reality?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26755315_Contact_networks_in_a_wild_Tasmanian_devil_Sarcophilus_harrisii_population_using_Social_Network_Analysis_to_reveal_seasonal_variability_in_social_behaviour_and_its_implications_for_transmission_of_dev?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26755315_Contact_networks_in_a_wild_Tasmanian_devil_Sarcophilus_harrisii_population_using_Social_Network_Analysis_to_reveal_seasonal_variability_in_social_behaviour_and_its_implications_for_transmission_of_dev?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26755315_Contact_networks_in_a_wild_Tasmanian_devil_Sarcophilus_harrisii_population_using_Social_Network_Analysis_to_reveal_seasonal_variability_in_social_behaviour_and_its_implications_for_transmission_of_dev?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26755315_Contact_networks_in_a_wild_Tasmanian_devil_Sarcophilus_harrisii_population_using_Social_Network_Analysis_to_reveal_seasonal_variability_in_social_behaviour_and_its_implications_for_transmission_of_dev?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26755315_Contact_networks_in_a_wild_Tasmanian_devil_Sarcophilus_harrisii_population_using_Social_Network_Analysis_to_reveal_seasonal_variability_in_social_behaviour_and_its_implications_for_transmission_of_dev?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227712466_Biological_invasions_drive_size_increases_in_marine_and_estuarine_invertebrates?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227712466_Biological_invasions_drive_size_increases_in_marine_and_estuarine_invertebrates?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24203599_Chapter_7_Parasites_and_Biological_Invasions?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24203599_Chapter_7_Parasites_and_Biological_Invasions?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/201998339_A_Theoretical_Framework_for_Intraguild_Predation?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/201998339_A_Theoretical_Framework_for_Intraguild_Predation?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/254893791_Role_of_behaviour_in_biological_invasions_and_species_distributions_lessons_from_interactions_between_the_invasive_Gammarus_pulex_and_the_native_G_duebeni_Crustacea_Amphipoda?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/254893791_Role_of_behaviour_in_biological_invasions_and_species_distributions_lessons_from_interactions_between_the_invasive_Gammarus_pulex_and_the_native_G_duebeni_Crustacea_Amphipoda?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/254893791_Role_of_behaviour_in_biological_invasions_and_species_distributions_lessons_from_interactions_between_the_invasive_Gammarus_pulex_and_the_native_G_duebeni_Crustacea_Amphipoda?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/254893791_Role_of_behaviour_in_biological_invasions_and_species_distributions_lessons_from_interactions_between_the_invasive_Gammarus_pulex_and_the_native_G_duebeni_Crustacea_Amphipoda?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/262987634_Population_regulation_A_dynamic_complex_of_interactions?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/262987634_Population_regulation_A_dynamic_complex_of_interactions?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228405398_GPS_tracking_of_the_foraging_movements_of_Manx_Shearwaters_Puffinus_puffinus_breeding_on_Skomer_Island_Wales?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228405398_GPS_tracking_of_the_foraging_movements_of_Manx_Shearwaters_Puffinus_puffinus_breeding_on_Skomer_Island_Wales?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228405398_GPS_tracking_of_the_foraging_movements_of_Manx_Shearwaters_Puffinus_puffinus_breeding_on_Skomer_Island_Wales?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228405398_GPS_tracking_of_the_foraging_movements_of_Manx_Shearwaters_Puffinus_puffinus_breeding_on_Skomer_Island_Wales?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/231844210_Parasites_and_the_dynamics_of_wild_mammal_populations?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/231844210_Parasites_and_the_dynamics_of_wild_mammal_populations?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26614142_Monitoring_Animal_Behaviour_and_Environmental_Interactions_Using_Wireless_Sensor_Networks_GPS_Collars_and_Satellite_Remote_Sensing?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26614142_Monitoring_Animal_Behaviour_and_Environmental_Interactions_Using_Wireless_Sensor_Networks_GPS_Collars_and_Satellite_Remote_Sensing?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26614142_Monitoring_Animal_Behaviour_and_Environmental_Interactions_Using_Wireless_Sensor_Networks_GPS_Collars_and_Satellite_Remote_Sensing?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26614142_Monitoring_Animal_Behaviour_and_Environmental_Interactions_Using_Wireless_Sensor_Networks_GPS_Collars_and_Satellite_Remote_Sensing?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/49758729_Competition_mediated_by_parasites_Biological_and_theoretical_progress?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/49758729_Competition_mediated_by_parasites_Biological_and_theoretical_progress?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/49758729_Competition_mediated_by_parasites_Biological_and_theoretical_progress?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/38067415_Who_infects_whom_Social_networks_and_tuberculosis_transmission_in_meerkats?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/38067415_Who_infects_whom_Social_networks_and_tuberculosis_transmission_in_meerkats?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/38067415_Who_infects_whom_Social_networks_and_tuberculosis_transmission_in_meerkats?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/234150659_The_Ecological_Consequences_of_Shared_Natural_Enemies?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/234150659_The_Ecological_Consequences_of_Shared_Natural_Enemies?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/43147704_Parasitism_may_enhance_rather_than_reduce_the_predatory_impact_of_an_invader?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/43147704_Parasitism_may_enhance_rather_than_reduce_the_predatory_impact_of_an_invader?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/43147704_Parasitism_may_enhance_rather_than_reduce_the_predatory_impact_of_an_invader?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/43147704_Parasitism_may_enhance_rather_than_reduce_the_predatory_impact_of_an_invader?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/249416414_Parasitism_and_epibiosis_in_native_and_non-native_gammarids_in_freshwater_in_Ireland?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/249416414_Parasitism_and_epibiosis_in_native_and_non-native_gammarids_in_freshwater_in_Ireland?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226915824_Network_structure_and_parasite_transmission_in_a_group_living_lizard_the_gidgee_skink_Egernia_stokesii?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226915824_Network_structure_and_parasite_transmission_in_a_group_living_lizard_the_gidgee_skink_Egernia_stokesii?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226915824_Network_structure_and_parasite_transmission_in_a_group_living_lizard_the_gidgee_skink_Egernia_stokesii?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/272583038_The_Roles_of_Density_Stage_and_Patchiness_in_the_Transmission_of_an_Insect_Virus?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/272583038_The_Roles_of_Density_Stage_and_Patchiness_in_the_Transmission_of_an_Insect_Virus?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/236273461_Extending_the_principles_of_community_ecology_to_address_the_epidemiology_of_host-pathogen_systems?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/236273461_Extending_the_principles_of_community_ecology_to_address_the_epidemiology_of_host-pathogen_systems?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/236273461_Extending_the_principles_of_community_ecology_to_address_the_epidemiology_of_host-pathogen_systems?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/236273461_Extending_the_principles_of_community_ecology_to_address_the_epidemiology_of_host-pathogen_systems?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/225839500_Parasites_as_threats_to_biodiversity_in_shrinking_ecosystems?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/225839500_Parasites_as_threats_to_biodiversity_in_shrinking_ecosystems?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/235329482_Transmission_Dynamics_of_a_Virus_in_a_Stage-Structured_Insect_Population?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/235329482_Transmission_Dynamics_of_a_Virus_in_a_Stage-Structured_Insect_Population?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/235329482_Transmission_Dynamics_of_a_Virus_in_a_Stage-Structured_Insect_Population?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/277534336_Parasites_and_Food_Web_Patterns?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/277534336_Parasites_and_Food_Web_Patterns?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/27691384_The_Ecology_of_Wildlife_Diseases?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/27691384_The_Ecology_of_Wildlife_Diseases?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/290111804_Impact_of_Infectious_Disease_Agents_on_the_Population_Growth_and_Geographical_Distribution_of_Animals?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/290111804_Impact_of_Infectious_Disease_Agents_on_the_Population_Growth_and_Geographical_Distribution_of_Animals?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/290111804_Impact_of_Infectious_Disease_Agents_on_the_Population_Growth_and_Geographical_Distribution_of_Animals?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/290111804_Impact_of_Infectious_Disease_Agents_on_the_Population_Growth_and_Geographical_Distribution_of_Animals?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5


Johnson, P.T.J. & Thieltges, D.W. (2010) Diversity, decoys and the dilution

effect: how ecological communities affect disease risk. Journal of Experimen-

tal Biology, 213, 961–970.

Jolles, A.E., Ezenwa, V.O., Etienne, R.S., Turner,W.C. &Olff, H. (2008) Inter-

actions between macroparasites and microparasites drive infection patterns

in free-ranging African buffalo.Ecology, 89, 2239–2250.

Jones, R.T., Knight, R. &Martin, A.P. (2010) Bacterial communities of disease

vectors sampled across time, space and species. International Society for

Microbial Ecology Journal, 4, 223–231.

Jones, M.E., Jarman, P.J., Lees, C.L., Hesterman, H., Hamede, R.K., Moo-

ney, N.J., Mann, D., Pukk, C.E., Bergfeld, J. & McCallum, H. (2007) Con-

servation management of Tasmanian devils in the context of an emerging,

extinction-threatening disease: devil facial tumour disease. EcoHealth, 4,

326–337.

Juliano, S.A. & Lounibos, L.P. (2005) Ecology of invasive mosquitoes: effects

on resident species and human health.Ecology Letters, 8, 558–574.

Kao, R.R., Green,D.M., Johnson, J. &Kiss, I.Z. (2007)Disease dynamics over

very different time-scales: foot-and-mouth disease and scrapie on the net-

work of livestock movements in the UK. Journal of the Royal Society Inter-

face, 4, 907–916.

Karvonen, A., Seppala, O. & Valtonen, E.T. (2009) Host immunization shapes

interspecific associations in trematode parasites. Journal of Animal Ecology,

78, 945–952.

Keeling, M.J. & Gilligan, C.A. (2000) Metapopulation dynamics of bubonic

plague.Nature, 407, 903–906.

Keesing, F., Holt, R.D. & Ostfeld, R.S. (2006) Effects of species diversity on

disease risk.Ecology Letters, 9, 485–498.

Kelly, D.W., Bailey, R.J., MacNeil, C., Dick, J.T.A. &McDonald, R.A. (2006)

Invasion by the amphipod Gammarus pulex alters community composition

of native freshwater macroinvertebrates. Diversity and Distributions, 12,

525–534.

Kelly, D.W., Paterson, R.A., Townsend, C.R., Poulin, R. & Tompkins, D.M.

(2009) Parasite spillback: a neglected concept in invasion ecology? Ecology,

90, 2047–2056.

Kelly, D.W., Thomas, H., Thieltges, D.W., Poulin, R. & Tompkins, D.M.

(2010a) Trematode infection causes malformations and population effects in

a decliningNewZealand fish. Journal of Animal Ecology, 79, 445–452.

Kelly, D.W., Poulin, R., Tompkins, D.M. & Townsend, C. (2010b) Interactive

effects of glyphosate exposure and parasite infection on malformations and

survival in a freshwater fish. Journal of Applied Ecology, 47, 498–504.

Knell, R.J., Begon, M. & Thompson, D.J. (1996) Transmission dynamics of

Bacillus thuringiensis infecting Plodia interpunctella: a test of the mass

action assumption with an insect pathogen. Proceedings of the Royal Society

of London B, 263, 75–81.

Knell, R.J., Begon, M. & Thompson, D.J. (1998a) Transmission of Plodia

interpunctella granulosis virus does not conform to the mass action model.

Journal of Animal Ecology, 67, 592–599.

Knell, R.J., Begon, M. & Thompson, D.J. (1998b) Host-pathogen population

dynamics, basic reproductive rates and threshold densities. Oikos, 81, 299–

308.

Knell, R.J. & Webberley, K.M. (2004) Sexually transmitted disease of insects:

distribution, evolution, ecology and host behaviour. Biological reviews of the

Cambridge Philosophical Society, 79, 557–581.

Kohler, S.L. & Hoiland, W.K. (2001) Population regulation in an aquatic

insect: the role of disease.Ecology, 82, 2294–2305.

Kohler, S.L. &Wiley,M.J. (1997) Pathogen outbreaks reveal large-scale effects

of competition in stream communities.Ecology, 78, 2164–2176.

Kuris, A.M., Hechinger, R.F., Shaw, J.C., Whitney, K.L., Aguirre-Macedo,

L., Boch, C.A., Dobson, A.P., Dunham, E.J., Fredensborg, B.L., Huspeni,

T.C., Lorda, J., Mababa, L., Mancini, F.T., Mora, A.B., Pickering, M., Tal-

houk, N.L., Torchin, M.E. & Lafferty, K.D. (2008) Ecosystem energetic

implications of parasite and free-living biomass in three estuaries. Nature,

454, 515–518.

Lafferty, K.D., Dobson, A.P. & Kuris, A.M. (2006) Parasites dominate food

web links. Proceedings of the National Academy of Sciences of the United

States of America, 103, 11211–11216.

Lafferty, K.D., Allesina, S., Arim, M., Briggs, C.J., De Leo, G., Dobson, A.P.,

Dunne, J.A., Johnson, P.T., Kuris, A.M., Marcogliese, D.J., Martinez,

N.D., Memmott, J., Marquet, P.A., McLaughlin, J.P., Mordecai, E.A.,

Pascual, M., Poulin, R. & Thieltges, D.W. (2008) Parasites in food webs: the

ultimate missing links.Ecology Letters, 11, 533–546.

Lambin, X., Krebs, C.J., Moss, R., Stenseth, N.C. & Yoccoz, N.G. (1999)

Population cycles and parasitism. Science, 286, 2425.

Laurenson, M.K., Norman, R.A., Gilbert, L., Reid, H.W. & Hudson, P.J.

(2003) Identifying disease reservoirs in complex systems: mountain hares as

reservoirs of ticks and louping-ill virus, pathogens of red grouse. Journal of

Animal Ecology, 72, 177–185.

Laws, A.N., Frauendorf, T.C., Gomez, J.E. & Algaze, I.M. (2009) Predators

mediate the effects of fungal pathogen on prey: an experimentwith grasshop-

pers, wolf spiders, and fungal pathogens. Ecological Entomology, 34, 702–

708.

Lefevre, T., Lebarbenchon, C., Gauthier-Clerc, M., Misse, D., Poulin, R. &

Thomas, F. (2009) The ecological significance of manipulative parasites.

Trends in Ecology & Evolution, 24, 41–48.

Lello, J. & Hussell, T. (2008) Functional group ⁄ guild modelling of inter-spe-

cific pathogen interactions: a potential tool for predicting the consequences

of co-infection.Parasitology, 135, 825–839.

Lello, J., Boag, B., Fenton, A., Stevenson, I.R. &Hudson, P.J. (2004) Competi-

tion and mutualism among the gut helminths of a mammalian host. Nature,

428, 840–844.

Lello, J., Norman, R.A., Boag, B., Hudson, P.J. & Fenton, A. (2008) Pathogen

interactions, population cycles, and phase shifts. American Naturalist, 171,

176–182.

Lembo, T., Hampson, K., Haydon, D.T., Craft, M., Dobson, A.P., Dushoff,

J., Ernest, E., Hoare, R., Kaare, M., Mlengeya, T., Mentzel, C. & Cleave-

land, S. (2008) Exploring reservoir dynamics: a case study of rabies in the

Serengeti ecosystem. Journal of Applied Ecology, 45, 1246–1257.

Lloyd-Smith, J.O., Schreiber, S.J., Kopp, P.E. & Getz, W.M. (2005) Super-

spreading and the effect of individual variation on disease emergence. Nat-

ure, 438, 355–359.

LoGiudice, K. (2003) Trophically transmitted parasites and the conservation

of small populations: raccoon roundworm and the imperilled Allegheny

woodrat.Conservation Biology, 17, 258–266.

Mack, R.N., Simberloff, D., Lonsdale, W.M., Evans, H., Clout, M. & Bazzaz,

F.A. (2000) Biotic invasions: causes, epidemiology, global consequences,

and control.Ecological Applications, 10, 689–710.

MacLeod, C.J., Paterson, A.M., Tompkins, D.M. & Duncan, R.P. (2010) Par-

asites lost – do invaders miss the boat or drown on arrival? Ecology Letters,

13, 516–527.

MacNeil, C., Dick, J.T.A., Hatcher, M.J., Terry, R.S., Smith, J.E. & Dunn,

A.M. (2003a) Parasite mediated predation between native and invasive am-

phipods.Proceedings of the Royal Society of London B, 270, 1309–1311.

MacNeil, C., Fielding, N.J., Hume, K.D., Dick, J.T.A., Elwood, R.W.,

Hatcher, M.J. & Dunn, A.M. (2003b) Parasite altered micro-distribution of

Gammarus pulex (Crustacea: Amphipoda). International Journal for Parasi-

tology, 33, 57–64.

MacNeil, C., Fielding, N.J., Dick, J.T.A., Briffa, M., Prenter, J., Hatcher, M.J.

& Dunn, A.M. (2003c) An acanthocephalan parasite mediates intraguild

predation between invasive and native freshwater amphipods (Crustacea).

Freshwater Biology, 48, 2085–2093.

Marcogliese, D. (2004) Parasites: small players with crucial roles in the ecologi-

cal theatre.EcoHealth, 1, 151–164.

Marcogliese, D. (2005) Parasites of the superorganism: are they indicators of

ecosystem health? International Journal for Parasitology, 35, 705–716.

Marcogliese, D. & Cone,D.K. (1997) Food webs: a plea for parasites.Trends in

Ecology & Evolution, 12, 320–325.

Marr, S.R., Mautz, W.K. & Hara, A.H. (2008) Parasite loss and introduced

species; a comparison of the parasites of the Puerto Rican tree frog, (Eleut-

herodactylus coqui), in its native and introduced ranges. Biological Invasions,

10, 1289–1298.

Martin, L.B., Pless, M., Svoboda, J. &Wikelski, M. (2004) Immune activity in

temperate and tropical house sparrows: a common-garden experiment.Ecol-

ogy, 85, 2323–2331.

May, R.M. (2006) Network structure and the biology of populations. Trends in

Ecology & Evolution, 21, 394–399.

May, R.M. & Anderson, R.M. (1979) Population biology of infectious dis-

eases: Part II.Nature, 280, 455–461.

McCallum, H. (2008) Tasmanian devil facial tumour disease: lessons for con-

servation biology.Trends in Ecology& Evolution, 23, 631–637.

McCallum, H., Barlow, N. & Hone, J. (2001) How should pathogen transmis-

sion bemodelled?Trends in Ecology & Evolution, 16, 295–300.

McCallum, H.I. & Dobson, A.P. (1995) Detecting disease and parasite threats

to endangered species and ecosystems. Trends in Ecology & Evolution, 10,

190–194.

McCallum, H., Tompkins, D.M., Lachish, S., Jones, M., Marvanek, S.,

Lazenby, B., Hocking, G., Wiersma, J. & Hawkins, C. (2007) Distribution

and impacts of Tasmanian devil facial tumour disease. EcoHealth, 4, 318–

325.

Mouritsen, K.N. & Poulin, R. (2010) Parasitism as a determinant of commu-

nity structure on intertidal flats.Marine Biology, 157, 201–213.

18 D.M. Tompkins et al.

� 2010TheAuthors. Journal compilation � 2010 British Ecological Society, Journal of Animal Ecology

https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24441255_Host_immunization_shapes_interspecific_associations_in_trematode_parasites?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24441255_Host_immunization_shapes_interspecific_associations_in_trematode_parasites?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24441255_Host_immunization_shapes_interspecific_associations_in_trematode_parasites?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/249431635_Trophically_Transmitted_Parasites_and_the_Conservation_of_Small_Populations_Raccoon_Roundworm_and_the_Imperiled_Allegheny_Woodrat?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/249431635_Trophically_Transmitted_Parasites_and_the_Conservation_of_Small_Populations_Raccoon_Roundworm_and_the_Imperiled_Allegheny_Woodrat?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/249431635_Trophically_Transmitted_Parasites_and_the_Conservation_of_Small_Populations_Raccoon_Roundworm_and_the_Imperiled_Allegheny_Woodrat?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227297168_Parasite_loss_and_introduced_species_A_comparison_of_the_parasites_of_the_Puerto_Rican_tree_frog_Eleutherodactylus_coqui_in_its_native_and_introduced_ranges?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227297168_Parasite_loss_and_introduced_species_A_comparison_of_the_parasites_of_the_Puerto_Rican_tree_frog_Eleutherodactylus_coqui_in_its_native_and_introduced_ranges?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227297168_Parasite_loss_and_introduced_species_A_comparison_of_the_parasites_of_the_Puerto_Rican_tree_frog_Eleutherodactylus_coqui_in_its_native_and_introduced_ranges?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227297168_Parasite_loss_and_introduced_species_A_comparison_of_the_parasites_of_the_Puerto_Rican_tree_frog_Eleutherodactylus_coqui_in_its_native_and_introduced_ranges?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/232237891_Population_Cycles_and_Parasitism?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/232237891_Population_Cycles_and_Parasitism?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/222578288_How_Should_Pathogen_Transmission_be_Modelled?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/222578288_How_Should_Pathogen_Transmission_be_Modelled?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/49758466_Food_webs_A_plea_for_parasites?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/49758466_Food_webs_A_plea_for_parasites?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/41622702_Diversity_decoys_and_the_dilution_effect_How_ecological_communities_affect_disease_risk?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/41622702_Diversity_decoys_and_the_dilution_effect_How_ecological_communities_affect_disease_risk?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/41622702_Diversity_decoys_and_the_dilution_effect_How_ecological_communities_affect_disease_risk?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/250075549_Pathogen_Outbreaks_Reveal_Large-Scale_Effects_of_Competition_in_Stream_Communities?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/250075549_Pathogen_Outbreaks_Reveal_Large-Scale_Effects_of_Competition_in_Stream_Communities?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/271693049_Host-Pathogen_Population_Dynamics_Basic_Reproductive_Rates_and_Threshold_Densities?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/271693049_Host-Pathogen_Population_Dynamics_Basic_Reproductive_Rates_and_Threshold_Densities?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/271693049_Host-Pathogen_Population_Dynamics_Basic_Reproductive_Rates_and_Threshold_Densities?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/49757390_Detecting_disease_and_parasite_threats_to_endangered_species_and_ecosystems?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/49757390_Detecting_disease_and_parasite_threats_to_endangered_species_and_ecosystems?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/49757390_Detecting_disease_and_parasite_threats_to_endangered_species_and_ecosystems?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/201999174_Biotic_Invasions_Causes_Epidemiology_Global_Consequences_and_Control?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/201999174_Biotic_Invasions_Causes_Epidemiology_Global_Consequences_and_Control?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/201999174_Biotic_Invasions_Causes_Epidemiology_Global_Consequences_and_Control?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/44585848_Parasites_lost_-_do_invaders_miss_the_boat_or_drown_on_arrival?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/44585848_Parasites_lost_-_do_invaders_miss_the_boat_or_drown_on_arrival?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/44585848_Parasites_lost_-_do_invaders_miss_the_boat_or_drown_on_arrival?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/32251022_Immune_Activity_in_Temperate_and_Tropical_House_Sparrows_A_Common-Garden_Experiment?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/32251022_Immune_Activity_in_Temperate_and_Tropical_House_Sparrows_A_Common-Garden_Experiment?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/32251022_Immune_Activity_in_Temperate_and_Tropical_House_Sparrows_A_Common-Garden_Experiment?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226321974_Parasites_Small_Players_with_Crucial_Roles_in_the_Ecological_Theater?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226321974_Parasites_Small_Players_with_Crucial_Roles_in_the_Ecological_Theater?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227993689_Identifying_disease_reservoirs_in_complex_systems_Mountain_hares_as_reservoirs_of_ticks_and_louping-ill_virus_pathogens_of_red_grouse?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227993689_Identifying_disease_reservoirs_in_complex_systems_Mountain_hares_as_reservoirs_of_ticks_and_louping-ill_virus_pathogens_of_red_grouse?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227993689_Identifying_disease_reservoirs_in_complex_systems_Mountain_hares_as_reservoirs_of_ticks_and_louping-ill_virus_pathogens_of_red_grouse?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227993689_Identifying_disease_reservoirs_in_complex_systems_Mountain_hares_as_reservoirs_of_ticks_and_louping-ill_virus_pathogens_of_red_grouse?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/230075554_Transmission_of_Plodia_interpunctella_granulosis_virus_does_not_conform_to_the_mass_action_model?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/230075554_Transmission_of_Plodia_interpunctella_granulosis_virus_does_not_conform_to_the_mass_action_model?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/230075554_Transmission_of_Plodia_interpunctella_granulosis_virus_does_not_conform_to_the_mass_action_model?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227706350_Predators_mediate_the_effects_of_a_fungal_pathogen_on_prey_An_experiment_with_grasshoppers_wolf_spiders_and_fungal_pathogens?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227706350_Predators_mediate_the_effects_of_a_fungal_pathogen_on_prey_An_experiment_with_grasshoppers_wolf_spiders_and_fungal_pathogens?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227706350_Predators_mediate_the_effects_of_a_fungal_pathogen_on_prey_An_experiment_with_grasshoppers_wolf_spiders_and_fungal_pathogens?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227706350_Predators_mediate_the_effects_of_a_fungal_pathogen_on_prey_An_experiment_with_grasshoppers_wolf_spiders_and_fungal_pathogens?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226624936_Parasitism_as_a_determinant_of_community_structure_on_intertidal_flats?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226624936_Parasitism_as_a_determinant_of_community_structure_on_intertidal_flats?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228777234_Population_Regulation_in_an_Aquatic_Insect_The_Role_of_Disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228777234_Population_Regulation_in_an_Aquatic_Insect_The_Role_of_Disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/38064915_Trematode_infection_causes_malformations_and_population_effects_in_a_declining_New_Zealand_fish?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/38064915_Trematode_infection_causes_malformations_and_population_effects_in_a_declining_New_Zealand_fish?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/38064915_Trematode_infection_causes_malformations_and_population_effects_in_a_declining_New_Zealand_fish?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229781491_An_acanthocephalan_parasite_mediates_intraguild_predation_between_invasive_and_native_freshwater_amphipods_Crustacea?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229781491_An_acanthocephalan_parasite_mediates_intraguild_predation_between_invasive_and_native_freshwater_amphipods_Crustacea?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229781491_An_acanthocephalan_parasite_mediates_intraguild_predation_between_invasive_and_native_freshwater_amphipods_Crustacea?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229781491_An_acanthocephalan_parasite_mediates_intraguild_predation_between_invasive_and_native_freshwater_amphipods_Crustacea?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/221716120_Exploring_reservoir_dynamics_A_case_study_of_rabies_in_the_Serengeti_ecosystem?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/221716120_Exploring_reservoir_dynamics_A_case_study_of_rabies_in_the_Serengeti_ecosystem?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/221716120_Exploring_reservoir_dynamics_A_case_study_of_rabies_in_the_Serengeti_ecosystem?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/221716120_Exploring_reservoir_dynamics_A_case_study_of_rabies_in_the_Serengeti_ecosystem?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/51424455_Ecosystem_energetic_implications_of_parasite_and_free-living_biomass_in_three_estuaries?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/51424455_Ecosystem_energetic_implications_of_parasite_and_free-living_biomass_in_three_estuaries?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/51424455_Ecosystem_energetic_implications_of_parasite_and_free-living_biomass_in_three_estuaries?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/51424455_Ecosystem_energetic_implications_of_parasite_and_free-living_biomass_in_three_estuaries?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/51424455_Ecosystem_energetic_implications_of_parasite_and_free-living_biomass_in_three_estuaries?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/51424455_Ecosystem_energetic_implications_of_parasite_and_free-living_biomass_in_three_estuaries?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/40670433_Distribution_and_Impacts_of_Tasmanian_Devil_Facial_Tumor_Disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/40670433_Distribution_and_Impacts_of_Tasmanian_Devil_Facial_Tumor_Disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/40670433_Distribution_and_Impacts_of_Tasmanian_Devil_Facial_Tumor_Disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/40670433_Distribution_and_Impacts_of_Tasmanian_Devil_Facial_Tumor_Disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/38044218_Bacterial_communities_of_disease_vectors_sampled_across_time_space_and_species?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/38044218_Bacterial_communities_of_disease_vectors_sampled_across_time_space_and_species?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/38044218_Bacterial_communities_of_disease_vectors_sampled_across_time_space_and_species?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229998022_Invasion_by_the_amphipod_Gammarus_pulex_alters_community_composition_of_native_freshwater_macroinvertebrates?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229998022_Invasion_by_the_amphipod_Gammarus_pulex_alters_community_composition_of_native_freshwater_macroinvertebrates?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229998022_Invasion_by_the_amphipod_Gammarus_pulex_alters_community_composition_of_native_freshwater_macroinvertebrates?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229998022_Invasion_by_the_amphipod_Gammarus_pulex_alters_community_composition_of_native_freshwater_macroinvertebrates?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26798157_Parasite_spillback_A_neglected_concept_in_invasion_ecology?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26798157_Parasite_spillback_A_neglected_concept_in_invasion_ecology?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26798157_Parasite_spillback_A_neglected_concept_in_invasion_ecology?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5


Munson, L., Terio, K.A., Kock, R., Mlengeya, T., Roelke, M.E., Dubovi, E.,

Summers, B., Sinclair, A.R.E. & Packer, C. (2008) Climate extremes pro-

mote fatal co-infections during canine distemper epidemics in African lions.

PLoSOne, 3, e2545.

Nahrung, H.F. & Clarke, A.R. (2007) Sexually-transmitted disease in a sub-

tropical eucalypt beetle: infection of the fittest? Evolutionary Ecology, 21,

143–156.

New, L.F., Matthiopoulos, J., Redpath, S. & Buckland, S. (2009) Fitting mod-

els of multiple hypotheses to partial population data: investigating the causes

of cycles in red grouse.AmericanNaturalist, 174, 399–412.

Newey, S. & Thirgood, S.J. (2004) Parasite-mediated reduction in fecundity of

mountain hares. Proceedings of the Royal Society, Series B, Biological Sci-

ences, 271, S413–S415.

Newey, S., Thirgood, S.J. & Hudson, P.J. (2004) Do parasite burdens in spring

influence condition and fecundity of female mountain hares Lepus timidus?

Wildlife Biology, 10, 171–176.

Newman, M.E.J. (2002) The spread of epidemic disease on networks. Physical

Review E, 66, 016128.

Nocker, A., Burr, M. & Camper, A.K. (2007) Genotypic microbial community

profiling: a critical technical review.Microbial Ecology, 54, 276–289.

Norman, R., Bowers, R.G., Begon, M. & Hudson, P.J. (1999) Persistence of

tick-borne virus in the presence of multiple host species: tick reservoirs

and parasite-mediated competition. Journal of Theoretical Biology, 200,

111–118.

van Nouhuys, S. & Hanski, I. (2000) Apparent competition between parasi-

toidsmediated by a shared hyperparasitoid.Ecology Letters, 3, 82–84.

Ostfeld, R.S. & Keesing, F. (2000) Biodiversity and disease risk: the case of

Lyme disease.Conservation Biology, 14, 722–728.

Parker, B.J., Elderd, B.D. & Dwyer, G. (2010) Host behaviour and exposure

risk in an insect–pathogen interaction. Journal of Animal Ecology, 79, 863–

870.

Pasternak, Z., Diamant, A. & Abelson, A. (2007) Co-invasion of a Red Sea fish

and its ectoparasitic monogenean, Polylabris cf. mamaevi into the Mediter-

ranean: observations on oncomiracidium behavior and infection levels in

both seas.Parasitology Research, 100, 721–727.

Patz, J.A., Daszak, P., Tabor, G.M., Aguirre, A.A., Pearl, M., Epstein, J.,

Wolfe, N.D., Kilpatrick, A.M., Foufopoulos, J., Molyneux, D. & Bradley,

D.J. (2004) Unhealthy landscapes: policy recommendations on land use

change and infectious disease emergence.Environmental Health Perspectives,

112, 1092–1098.

Pedersen, A.B. & Fenton, A. (2007) Emphasizing the ecology in parasite com-

munity ecology.Trends in Ecology & Evolution, 22, 133–139.

Pedersen, A.B. &Greives, T.J. (2008) The interaction of parasites and resources

cause crashes in a wild mouse population. Journal of Animal Ecology, 77,

370–377.

Perkins, S.E., Cagnacci, F., Stradiotto, A., Amoldi, D. & Hudson, P.J. (2009)

Comparison of social networks derived from ecological data: implications

for inferring infectious disease dynamics. Journal of Animal Ecology, 78,

1015–1022.

Perrin, N., Christe, P. & Richner, H. (1996) On host life-history response to

parasitism.Oikos, 75, 317–320.

Petney, T.N. & Andrews, R.H. (1998) Multiparasite communities in animals

and humans: frequency, structure and pathogenic significance. International

Journal for Parasitology, 28, 377–393.

Pimentel, D.,McNair, S., Jenecka, J.,Wightman, J., Simmonds, C., O’Connell,

C., Wong, E., Russel, L., Zern, J., Aquino, T. & Tsomondo, T. (2001) Eco-

nomic and environmental threats of alien plant, animal, and microbe inva-

sions.Agriculture Ecosystems and Environment, 84, 1–20.

Plowright,W. (1982) The effects of rinderpest and rinderpest control onwildlife

inAfrica.Symposium of the Zoological Society of London, 50, 1–28.

Polis, G.A., Myers, C.A. & Holt, R.D. (1989) The ecology and evolution of in-

traguild predation: potential competitors that eat each other. Annual Review

of Ecology and Systematics, 20, 297–330.

Pope, T., Croxson, E., Pell, J.K. & Godfray, H.C.J. (2002) Apparent competi-

tion between two species of aphid via the fungal pathogen Erynia neoaphidis

and its interaction with the aphid parasitoid Aphidius ervi. Ecological Ento-

mology, 27, 196–203.

Porphyre, T., Stevenson, M., Atkinson, R. & McKenzie, J. (2008) Influence of

contact heterogeneity on TB reproduction ratio R0 in a free-living brushtail

possumTrichosurus vulpecula population.VeterinaryResearch, 39, 31.

Poulin, R. (2007) Are there general laws in parasite ecology? Parasitology, 134,

763–776.

Povey, S., Cotter, S.C., Simpson, S.J., Lee, K.P. & Wilson, K. (2009) Can the

protein costs of bacterial resistance be offset by altered feeding behaviour?

Journal of Animal Ecology, 78, 437–446.

Prenter, J., MacNeil, C., Dick, J.T.A. & Dunn, A.M. (2004) Roles of parasites

in animal invasions.Trends in Ecology & Evolution, 19, 385–390.

Ramsey, D., Spencer, N., Caley, P., Efford, M., Hansen, K., Lam, M. & Coo-

per, D. (2002) The effects of reducing population density on contact rates

between brushtail possums: implications for transmission of bovine tubercu-

losis. Journal of Applied Ecology, 39, 806–818.

Redpath, S.M., Mougeot, F., Leckie, F.M., Elston, D.A. & Hudson, P.J.

(2006) Testing the role of parasites in driving the cyclic population dynamics

of a gamebird.Ecology Letters, 9, 410–418.

Rohani, P., Earn, D. &Grenfell, B.T. (1999) Opposite patterns of synchrony in

sympatric diseasemetapopulations. Science, 286, 968–971.

Rohr, J.R., Raffela, T.R., Romansica, J.M., McCallum, H. & Hudson, P.J.

(2008a) Evaluating the links between climate, disease spread, and amphibian

declines. Proceedings of the National Academy of Sciences of the United

States of America, 105, 17436–17441.

Rohr, J.R., Schotthoefer, A.M., Raffel, T.R., Carrick, H.J., Halstead, N.,

Hoverman, J.T., Johnson, C.M., Johnson, L.B., Lieske, C., Piwoni,

M.D., Schoff, P.K. & Beasley, V.R. (2008b) Agrochemicals increase

trematode infections in a declining amphibian species. Nature, 455, 1235–

1239.

Rowley, J.J.L. & Alford, R.A. (2007) Behaviour of Australian rainforest

stream frogs may affect the transmission of chytridiomycosis. Diseases of

Aquatic Organisms, 77, 1–9.

Rushton, S.P., Lurz, P.W.W., Gurnell, J., Nettleton, P., Bruemmer, C., Shirley,

M.D.F. & Sainsbury, Q.W. (2006) Disease threats posed by alien species: the

role of a poxvirus in the decline of the native red squirrel in Britain. Epidemi-

ology and Infection, 134, 521–533.

Sait, S.M., Begon, M. & Thompson, D.J. (1994) Long-term population-

dynamics of the Indian meal moth Plodia interpunctella and its granulosis-

virus. Journal of Animal Ecology, 63, 861–870.

Schwanz, L.E. (2008) Chronic parasitic infection alters reproductive output in

deermice.Behavioral Ecology and Sociobiology, 62, 1351–1358.

Scott, M.E. & Dobson, A.P. (1989) The role of parasites in regulating host

abundance.Parasitology Today, 5, 176–183.

Seeley, T.D. & Tarpy, D.R. (2007) Queen promiscuity lowers disease within

honeybee colonies. Proceedings of the Royal Society, Series B, Biological Sci-

ences, 274, 67–72.

Siddle, H.V., Marzec, J., Cheng, Y., Jones, M. & Belov, K. (2010) MHC gene

copy number variation in Tasmanian devils: implications for the spread of a

contagious cancer. Proceedings of the Royal Society, Series B, Biological

Sciences, 277, 2001–2006.

Skerratt, L., Berger, L., Speare, R., Cashins, S., McDonald, K., Phillott, A.,

Hines, H. & Kenyon, N. (2007) Spread of chytridiomycosis had caused the

rapid global decline and extinction of frogs.EcoHealth, 4, 125–134.

Slothouber Galbreath, J.G.M., Smith, J.E., Becnel, J.J., Butlin, R.K. & Dunn,

A.M. (2010) Reduction in post-invasion genetic diversity in Crangonyx

pseudogracilis (Amphipoda: Crustacea): a genetic bottleneck or the work of

hitchhiking vertically transmitted microparasites? Biological Invasions, 12,

191–209.

Smith, K.F., Acevedo-Whitehouse, K. & Pedersen, A.B. (2009b) The role of

infectious diseases in biological conservation. Animal Conservation, 12, 1–

12.

Smith,M.J., Telfer, S., Kallio, E.R., Burthe, S., Cook, A.R., Lambin, X. & Be-

gon, M. (2009a) Host-pathogen time series data in wildlife support a trans-

mission function between density and frequency dependence. Proceedings of

the National Academy of Sciences of the United States of America, 106, 7905–

7909.

Snäll, T., O’Hara, R.B., Ray, C. & Collinge, S.K. (2008) Climate-driven spatial

dynamics of plague among prairie dog colonies. The American Naturalist,

171, 238–248.

Stenseth, N.C., Atshabar, B.B., Begon,M., Belmain, S.R., Bertherat, E., Carn-

iel, E., Gage, K.L., Leirs, H. & Rahalison, L. (2008) Plague: past, present

and future.PLoSMedicine, 5, 9–13.

Sukhdeo, M.V. & Hernandez, A.D. (2004) Food web patterns and the para-

site’s perspective. Parasitism and Ecosystems (eds F. Thomas, F. Renaud &

J.Guegan), pp. 54–67, OxfordUniversity Press, Oxford.

Tain, L., Perrot-Minnot, M.J. & Cezilly, F. (2006) Altered host behaviour and

brain serotonergic activity caused by acanthocephalans: evidence for speci-

ficity.Proceedings of the Royal Society of London B, 273, 3039–3045.

Telfer, S., Bennett, M., Bown, K., Cavanagh, R., Crespin, L., Hazel, S., Jones,

T. & Begon, M. (2002) The effects of cowpox virus on survival in natural

rodent populations: increases and decreases. Journal of Animal Ecology, 71,

558–568.

Telfer, S., Bennett, M., Bown, K., Carslake, D., Cavanagh, R., Hazel, S.,

Jones, T. & Begon, M. (2005a) Infection with cowpox virus decreases

Ecology of wildlife diseases 19

� 2010 TheAuthors. Journal compilation� 2010 British Ecological Society, Journal of Animal Ecology

https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/225212754_Chronic_parasitic_infection_alters_reproductive_output_in_deer_mice?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/225212754_Chronic_parasitic_infection_alters_reproductive_output_in_deer_mice?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229984777_Apparent_competition_between_two_species_of_aphid_via_the_fungal_pathogen_Erynia_neoaphidis_and_its_interaction_with_the_aphid_parasitoid_Aphidius_ervi?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229984777_Apparent_competition_between_two_species_of_aphid_via_the_fungal_pathogen_Erynia_neoaphidis_and_its_interaction_with_the_aphid_parasitoid_Aphidius_ervi?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229984777_Apparent_competition_between_two_species_of_aphid_via_the_fungal_pathogen_Erynia_neoaphidis_and_its_interaction_with_the_aphid_parasitoid_Aphidius_ervi?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229984777_Apparent_competition_between_two_species_of_aphid_via_the_fungal_pathogen_Erynia_neoaphidis_and_its_interaction_with_the_aphid_parasitoid_Aphidius_ervi?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/202000176_The_Ecology_and_Evolution_of_Intraguild_Predation_Potential_Competitors_That_Eat_Each_Other?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/202000176_The_Ecology_and_Evolution_of_Intraguild_Predation_Potential_Competitors_That_Eat_Each_Other?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/202000176_The_Ecology_and_Evolution_of_Intraguild_Predation_Potential_Competitors_That_Eat_Each_Other?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/27474066_Sexually-transmitted_disease_in_a_sub-tropical_eucalypt_beetle_Infection_of_the_fittest?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/27474066_Sexually-transmitted_disease_in_a_sub-tropical_eucalypt_beetle_Infection_of_the_fittest?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/27474066_Sexually-transmitted_disease_in_a_sub-tropical_eucalypt_beetle_Infection_of_the_fittest?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228914883_The_effects_of_cowpox_virus_on_survival_in_natural_rodent_populations_Increases_and_decreases?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228914883_The_effects_of_cowpox_virus_on_survival_in_natural_rodent_populations_Increases_and_decreases?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228914883_The_effects_of_cowpox_virus_on_survival_in_natural_rodent_populations_Increases_and_decreases?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228914883_The_effects_of_cowpox_virus_on_survival_in_natural_rodent_populations_Increases_and_decreases?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227506449_The_role_of_infectious_diseases_in_biological_conservation?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227506449_The_role_of_infectious_diseases_in_biological_conservation?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227506449_The_role_of_infectious_diseases_in_biological_conservation?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/43289328_Reduction_in_post-invasion_genetic_diversity_in_Crangonyx_pseudogracilis_Amphipoda_Crustacea_A_genetic_bottleneck_or_the_work_of_hitchhiking_vertically_transmitted_microparasites?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/43289328_Reduction_in_post-invasion_genetic_diversity_in_Crangonyx_pseudogracilis_Amphipoda_Crustacea_A_genetic_bottleneck_or_the_work_of_hitchhiking_vertically_transmitted_microparasites?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/43289328_Reduction_in_post-invasion_genetic_diversity_in_Crangonyx_pseudogracilis_Amphipoda_Crustacea_A_genetic_bottleneck_or_the_work_of_hitchhiking_vertically_transmitted_microparasites?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/43289328_Reduction_in_post-invasion_genetic_diversity_in_Crangonyx_pseudogracilis_Amphipoda_Crustacea_A_genetic_bottleneck_or_the_work_of_hitchhiking_vertically_transmitted_microparasites?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/43289328_Reduction_in_post-invasion_genetic_diversity_in_Crangonyx_pseudogracilis_Amphipoda_Crustacea_A_genetic_bottleneck_or_the_work_of_hitchhiking_vertically_transmitted_microparasites?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/200023401_Queen_promiscuity_lowers_disease_within_honeybee_colonies?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/200023401_Queen_promiscuity_lowers_disease_within_honeybee_colonies?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/200023401_Queen_promiscuity_lowers_disease_within_honeybee_colonies?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226095715_Spread_of_Chytridiomycosis_Has_Caused_the_Rapid_Global_Decline_and_Extinction_of_Frogs?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226095715_Spread_of_Chytridiomycosis_Has_Caused_the_Rapid_Global_Decline_and_Extinction_of_Frogs?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226095715_Spread_of_Chytridiomycosis_Has_Caused_the_Rapid_Global_Decline_and_Extinction_of_Frogs?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24403039_Host-pathogen_time_series_data_in_wildlife_support_a_transmission_function_between_density_and_frequency_dependence?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24403039_Host-pathogen_time_series_data_in_wildlife_support_a_transmission_function_between_density_and_frequency_dependence?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24403039_Host-pathogen_time_series_data_in_wildlife_support_a_transmission_function_between_density_and_frequency_dependence?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24403039_Host-pathogen_time_series_data_in_wildlife_support_a_transmission_function_between_density_and_frequency_dependence?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/24403039_Host-pathogen_time_series_data_in_wildlife_support_a_transmission_function_between_density_and_frequency_dependence?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/254030744_Biodiversity_and_Disease_Risk_the_Case_of_Lyme_Disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/254030744_Biodiversity_and_Disease_Risk_the_Case_of_Lyme_Disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/225081624_Do_parasite_burdens_in_spring_influence_condition_and_fecundity_of_female_mountain_hares_Lepus_timidus?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/225081624_Do_parasite_burdens_in_spring_influence_condition_and_fecundity_of_female_mountain_hares_Lepus_timidus?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/225081624_Do_parasite_burdens_in_spring_influence_condition_and_fecundity_of_female_mountain_hares_Lepus_timidus?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227998158_The_Effects_of_Reducing_Population_Density_on_Contact_Rates_between_Brushtail_Possums_Implications_for_Transmission_of_Bovine_Tuberculosis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227998158_The_Effects_of_Reducing_Population_Density_on_Contact_Rates_between_Brushtail_Possums_Implications_for_Transmission_of_Bovine_Tuberculosis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227998158_The_Effects_of_Reducing_Population_Density_on_Contact_Rates_between_Brushtail_Possums_Implications_for_Transmission_of_Bovine_Tuberculosis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227998158_The_Effects_of_Reducing_Population_Density_on_Contact_Rates_between_Brushtail_Possums_Implications_for_Transmission_of_Bovine_Tuberculosis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26256996_Comparison_of_social_networks_derived_from_ecological_data_Implications_for_inferring_infectious_disease_dynamics?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26256996_Comparison_of_social_networks_derived_from_ecological_data_Implications_for_inferring_infectious_disease_dynamics?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26256996_Comparison_of_social_networks_derived_from_ecological_data_Implications_for_inferring_infectious_disease_dynamics?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26256996_Comparison_of_social_networks_derived_from_ecological_data_Implications_for_inferring_infectious_disease_dynamics?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26690564_Fitting_Models_of_Multiple_Hypotheses_to_Partial_Population_Data_Investigating_the_Causes_of_Cycles_in_Red_Grouse?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26690564_Fitting_Models_of_Multiple_Hypotheses_to_Partial_Population_Data_Investigating_the_Causes_of_Cycles_in_Red_Grouse?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/26690564_Fitting_Models_of_Multiple_Hypotheses_to_Partial_Population_Data_Investigating_the_Causes_of_Cycles_in_Red_Grouse?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/265747628_Long-Term_Population_Dynamics_of_the_Indian_meal_Moth_Plodia_interpunctella_and_its_Granulosis_Virus?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/265747628_Long-Term_Population_Dynamics_of_the_Indian_meal_Moth_Plodia_interpunctella_and_its_Granulosis_Virus?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/265747628_Long-Term_Population_Dynamics_of_the_Indian_meal_Moth_Plodia_interpunctella_and_its_Granulosis_Virus?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229195345_On_Host_Life-History_Response_to_Parasitism?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229195345_On_Host_Life-History_Response_to_Parasitism?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/230143639_Apparent_competition_between_parasitoids_mediated_by_an_hyperparasitoid?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/230143639_Apparent_competition_between_parasitoids_mediated_by_an_hyperparasitoid?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/284763437_The_effects_of_rinderpest_and_rinderpest_control_on_wildlife_in_Africa?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/284763437_The_effects_of_rinderpest_and_rinderpest_control_on_wildlife_in_Africa?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/280953911_Altered_host_behaviour_and_brain_serotonergic_activity_caused_by_acanthocephalans_evidence_for_specificity?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/280953911_Altered_host_behaviour_and_brain_serotonergic_activity_caused_by_acanthocephalans_evidence_for_specificity?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/280953911_Altered_host_behaviour_and_brain_serotonergic_activity_caused_by_acanthocephalans_evidence_for_specificity?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5


female maturation rates in wild populations of woodland rodents. Oikos,

109, 317–322.

Telfer, S., Brown, K.J., Sekules, R., Begon, I., Hayden, T. & Birtel, R. (2005b)

Disruption of a host-parasite system following the introduction of an exotic

host species.Parasitology, 130, 661–665.

Telfer, S., Clough, H., Birtles, R., Bennett, M., Carslake, D., Helyar, S. & Be-

gon,M. (2007) Ecological differences and coexistence in a guild of micropar-

asites: Bartonella in wild rodents.Ecology, 88, 1841–1849.

Telfer, S., Birtles, R., Bennett, M., Lambin, X., Paterson, S. & Begon, M.

(2008) Parasite interactions in natural populations: insights from longitudi-

nal data.Parasitology, 135, 767–781.

Thomas, M.B., Watson, E.L. & Valverde-Garcia, P. (2003) Mixed infections

and insect-pathogen interactions.Ecology Letters, 6, 183–188.

Thomas,F.,Renaud,F., deMeeus, T.&Poulin,R. (1998)Manipulation of host

behaviour byparasites: ecosystemengineering in the intertidal zone?Proceed-

ings of theRoyalSociety, SeriesB,Biological Sciences, 265, 1091–1096.

Thomas, F., Poulin, R., deMeeus, T., Guegan, J.F. & Renaud, F. (1999) Para-

sites and ecosystem engineering: what roles could they play? Oikos, 84, 167–

171.

Thompson, R.M., Mouritsen, K.N. & Poulin, R. (2005) Importance of para-

sites and their life cycle characteristics in determining the structure of a large

marine food web. Journal of Animal Ecology, 74, 77–85.

Tompkins, D.M. (2007) Population bottlenecks and avian immunity: implica-

tions for conservation.Animal Conservation, 10, 11–13.

Tompkins, D.M., Draycott, R.A.H. & Hudson, P.J. (2000a) Field evidence for

apparent competitionmediated via the shared parasites of two gamebird spe-

cies.Ecology Letters, 3, 10–14.

Tompkins, D.M., Mouritsen, K. & Poulin, R. (2004) Parasite-induced surfac-

ing in the cockle Austrovenus stuchburyi: adaptive manipulation or patho-

logical side-effect? Journal of Evolutionary Biology, 17, 247–256.

Tompkins, D.M., White, A.R. & Boots, M. (2003) Ecological replacement of

native red squirrels by invasive greys driven by disease. Ecology Letters, 6,

189–196.

Tompkins, D.M., Greenman, J., Robertson, P.A. & Hudson, P.J. (2000b) The

role of shared parasites in the exclusion of wildlife hosts: Heterakis gallina-

rum in the ring-necked pheasant and the grey partridge. Journal of Animal

Ecology, 69, 829–840.

Tompkins, D.M., Sainsbury, A.W., Nettleton, P., Buxton, D. & Gurnell, J.

(2002) Parapox virus causes a deleterious disease in red squirrels associated

withUKpopulation declines.Proceedings of the Royal Society, Series B, Bio-

logical Sciences, 269, 529–533.

Torchin, M.E., Byers, J.E. & Huspeni, T.C. (2005) Differential parasitism of

native and introduced snails: replacement of a parasite fauna. Biological

Invasions, 7, 885–894.

Torchin,M.E., Lafferty, K.D.&Kuris, A.M. (2002) Parasites andmarine inva-

sions.Parasitology, 124, S137–S151.

Torchin, M.E., Lafferty, K.D., Dobson, A.P., McKenzie, V.J. & Kuris, A.M.

(2003) Introduced species and their missing parasites.Nature, 421, 628–630.

Townsend, S.E., Newey, S., Thirgood, S.J., Matthews, L. & Haydon, D.T.

(2009) Can parasites drive population cycles in mountain hares? Proceedings

of the Royal Society, Series B, Biological Sciences, 276, 1611–1617.

Turchin, P. (2003) Complex Population Dynamics: A Theoretical ⁄ Empirical

Synthesis. PrincetonUniversity Press, Princeton,NJ

Tuyttens, F.A.M., Delahay, R.J., Macdonald, D.W., Cheeseman, C.L., Long,

B. & Donnelly, C.A. (2000) Spatial perturbation caused by a badger (Meles

meles) culling operation. Implications for the function of territoriality and

the contrological of bovine tuberculosis (Mycobacterium bovis). Journal of

Animal Ecology, 69, 815–828.

Velando, A., Drummond, H. & Torres, R. (2006) Senescent birds redouble

reproductive effort when ill: confirmation of the terminal investment hypoth-

esis. Proceedings of the Royal Society, Series B, Biological Sciences, 273,

1443–1448.

Vicente, J., Delahay, R.J., Walker, N.J. & Cheeseman, C.L. (2007) Social orga-

nization and movement influence the incidence of bovine tuberculosis in an

undisturbed high-density badgerMeles meles population. Journal of Animal

Ecology, 76, 348–360.

Wattier, R.A., Haine, E.R., Beguet, J., Martin, G., Bollache, L., Musko, I.B.,

Platvoet, D. & Rigaud, T. (2007) No genetic bottleneck or associated micro-

parasite loss in invasive populations of a freshwater amphipod. Oikos, 116,

1941–1953.

Webberley, K.M., Tinsley, M.C., Sloggett, J.J., Majerus, M.E.N. & Hurst,

G.D.D. (2006) Spatial variation in the incidence of a sexually transmitted

parasite of the ladybird beetle Adalia bipunctata. European Journal of Ento-

mology, 103, 793–797.

Werner,W.E.& Peacor, S.D. (2003)A review of trait-mediated indirect interac-

tions in ecological communities.Ecology, 84, 1083–1100.

Wilson, K., Grenfell, B.T., Pilkington, J.G., Boyd, H.E.G. & Gulland, F.M.D.

(2004) Parasites and their impact. Soay Sheep: Dynamics and Selection in an

Island Population (eds T.H. Clutton-Brock& J.M. Pemberton), pp. 113–165,

CambridgeUniversity Press, Cambridge.

Wood, C.L., Byers, J.E., Cottingham, K.L., Altman, I., Donahue, M. & Bla-

keslee, A.M.H. (2007) Parasites alter community structure. Proceedings of

the National Academy of Sciences of the United States of America, 104, 9335–

9339.

Woolhouse,M.E.J., Dye, C., Etard, J.-F., Smith, T., Charlwood, J.D.,Garnett,

G.P., Hagan, P., Hii, J.L.K., Ndhlovu, P.D., Quinnell, R.J., Watts, C.H.,

Chandiwana, S.K. & Anderson, R.M. (1997) Heterogeneities in the trans-

mission of infectious agents: implications for the design of control programs.

Proceedings of the National Academy of Sciences of the United States of

America, 94, 338–342.

Woolhouse, M.E.J., Shaw, D.J., Matthews, L., Liu, W.-C., Mellor, D.J. &

Thomas, M.R. (2005) Epidemiological implications of the contact net-

work structure for cattle farms and the 20-80 rule. Biology Letters, 1, 350–

352.

Xia, Y., Björnstad, O.N. & Grenfell, B.T. (2004) Measles metapopulation

dynamics: a gravity model for epidemiological coupling and dynamics. The

AmericanNaturalist, 164, 267–281.

Received 31March 2010; accepted 22 July 2010

Handling Editor: KenWilson

20 D.M. Tompkins et al.

� 2010TheAuthors. Journal compilation � 2010 British Ecological Society, Journal of Animal Ecology

View publication statsView publication stats

https://www.researchgate.net/publication/227841217_Field_Evidence_for_Apparent_Competition_Mediated_Via_the_Shared_Parasites_of_Two_Gamebird_Species?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227841217_Field_Evidence_for_Apparent_Competition_Mediated_Via_the_Shared_Parasites_of_Two_Gamebird_Species?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227841217_Field_Evidence_for_Apparent_Competition_Mediated_Via_the_Shared_Parasites_of_Two_Gamebird_Species?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227993137_Importance_of_parasites_and_their_life_cycle_characteristics_in_determining_the_structure_of_a_large_marine_food_web?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227993137_Importance_of_parasites_and_their_life_cycle_characteristics_in_determining_the_structure_of_a_large_marine_food_web?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227993137_Importance_of_parasites_and_their_life_cycle_characteristics_in_determining_the_structure_of_a_large_marine_food_web?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227803864_Mixed_infections_and_insect-pathogen_interactions?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227803864_Mixed_infections_and_insect-pathogen_interactions?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229774075_Spatial_Perturbation_Caused_by_a_Badger_Meles_meles_Culling_Operation_Implications_for_the_Function_of_Territoriality_and_the_Control_of_Bovine_Tuberculosis_Mycobacterium_bovis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229774075_Spatial_Perturbation_Caused_by_a_Badger_Meles_meles_Culling_Operation_Implications_for_the_Function_of_Territoriality_and_the_Control_of_Bovine_Tuberculosis_Mycobacterium_bovis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229774075_Spatial_Perturbation_Caused_by_a_Badger_Meles_meles_Culling_Operation_Implications_for_the_Function_of_Territoriality_and_the_Control_of_Bovine_Tuberculosis_Mycobacterium_bovis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229774075_Spatial_Perturbation_Caused_by_a_Badger_Meles_meles_Culling_Operation_Implications_for_the_Function_of_Territoriality_and_the_Control_of_Bovine_Tuberculosis_Mycobacterium_bovis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229774075_Spatial_Perturbation_Caused_by_a_Badger_Meles_meles_Culling_Operation_Implications_for_the_Function_of_Territoriality_and_the_Control_of_Bovine_Tuberculosis_Mycobacterium_bovis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229774075_Spatial_Perturbation_Caused_by_a_Badger_Meles_meles_Culling_Operation_Implications_for_the_Function_of_Territoriality_and_the_Control_of_Bovine_Tuberculosis_Mycobacterium_bovis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229774075_Spatial_Perturbation_Caused_by_a_Badger_Meles_meles_Culling_Operation_Implications_for_the_Function_of_Territoriality_and_the_Control_of_Bovine_Tuberculosis_Mycobacterium_bovis?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/25453905_Manipulation_of_host_behaviour_by_parasites_Ecosystem_engineering_in_the_intertidal_zone?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/25453905_Manipulation_of_host_behaviour_by_parasites_Ecosystem_engineering_in_the_intertidal_zone?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/25453905_Manipulation_of_host_behaviour_by_parasites_Ecosystem_engineering_in_the_intertidal_zone?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/259259598_A_review_of_trait-mediated_indirect_interactions_in_ecological_communities?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/259259598_A_review_of_trait-mediated_indirect_interactions_in_ecological_communities?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229692937_No_genetic_bottleneck_or_associated_microparasite_loss_in_invasive_populations_of_a_freshwater_amphipod?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229692937_No_genetic_bottleneck_or_associated_microparasite_loss_in_invasive_populations_of_a_freshwater_amphipod?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229692937_No_genetic_bottleneck_or_associated_microparasite_loss_in_invasive_populations_of_a_freshwater_amphipod?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/229692937_No_genetic_bottleneck_or_associated_microparasite_loss_in_invasive_populations_of_a_freshwater_amphipod?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227534192_The_role_of_shared_parasites_in_the_exclusion_of_wildlife_hosts_Heterakis_gallinarum_in_the_Ring-necked_Pheasant_and_the_Grey_Partridge?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227534192_The_role_of_shared_parasites_in_the_exclusion_of_wildlife_hosts_Heterakis_gallinarum_in_the_Ring-necked_Pheasant_and_the_Grey_Partridge?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227534192_The_role_of_shared_parasites_in_the_exclusion_of_wildlife_hosts_Heterakis_gallinarum_in_the_Ring-necked_Pheasant_and_the_Grey_Partridge?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/227534192_The_role_of_shared_parasites_in_the_exclusion_of_wildlife_hosts_Heterakis_gallinarum_in_the_Ring-necked_Pheasant_and_the_Grey_Partridge?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/242488836_Spatial_variation_in_the_incidence_of_a_sexually_transmitted_parasite_of_the_ladybird_beetle_Adalia_bipunctata_Coleoptera_Coccinellidae?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/242488836_Spatial_variation_in_the_incidence_of_a_sexually_transmitted_parasite_of_the_ladybird_beetle_Adalia_bipunctata_Coleoptera_Coccinellidae?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/242488836_Spatial_variation_in_the_incidence_of_a_sexually_transmitted_parasite_of_the_ladybird_beetle_Adalia_bipunctata_Coleoptera_Coccinellidae?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/242488836_Spatial_variation_in_the_incidence_of_a_sexually_transmitted_parasite_of_the_ladybird_beetle_Adalia_bipunctata_Coleoptera_Coccinellidae?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228000851_Population_bottlenecks_and_avian_immunity_Implications_for_conservation?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/228000851_Population_bottlenecks_and_avian_immunity_Implications_for_conservation?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/23994348_Can_parasites_drive_population_cycles_in_mountain_hares?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/23994348_Can_parasites_drive_population_cycles_in_mountain_hares?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/23994348_Can_parasites_drive_population_cycles_in_mountain_hares?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226286504_Differential_Parasitism_of_Native_and_Introduced_Snails_Replacement_of_a_Parasite_Fauna?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226286504_Differential_Parasitism_of_Native_and_Introduced_Snails_Replacement_of_a_Parasite_Fauna?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/226286504_Differential_Parasitism_of_Native_and_Introduced_Snails_Replacement_of_a_Parasite_Fauna?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/216634666_Ecological_replacement_of_natuve_red_squirrels_by_invasive_greys_driven_by_disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/216634666_Ecological_replacement_of_natuve_red_squirrels_by_invasive_greys_driven_by_disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/216634666_Ecological_replacement_of_natuve_red_squirrels_by_invasive_greys_driven_by_disease?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/null?el=1_x_8&enrichId=rgreq-4145e0dc55f2955e1d517a31b2fdef61-XXX&enrichSource=Y292ZXJQYWdlOzQ1ODI3MTU0O0FTOjEwNjUyOTQ2MjE2MTQxN0AxNDAyNDEwMDExOTk5
https://www.researchgate.net/publication/45827154

