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(hard) ticks: basic facts

Ticks feed once per stage (several days)

Long generation time (one to several years)

Most are specialized on one or few host species

14 species (+ potentially 10) in Belgium 

(Obsomer et al 2013)



Tick bites cause Lyme borreliosis

Hofhuis et al 2016; Bleyenheuft et al 2015

Hospitalizations for LB per year, 

Belgium, 2002-2010

GP consultations and Erythema 

migrans diagnoses, NL, 1994-2014



The tick life cycle

Hermann & Gern 2015

Ixodes ricinus



Seasonal activity

Randolph et al. 2002



Specialized tick life cycle

Ixodes arboricola



Ticks as experimental model system
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It’s hard to be a tick…

• Survive up to a year between blood meals

• High sensitivity to desiccation

• Need to find the right host species

• Resist home immune system for 5-6 days

• 1 in 1000 larvae becomes adult

Kilpatrick et al. 2017



It’s hard to be a tick…

• Survive up to a year between blood meals

• High sensitivity to desiccation

• Need to find the right host species

• Resist host immune system for multiple days

• Ca. one larva per thousand becomes adult



Drivers of tick abundance

• Good conditions for tick survival (soil humidity)

• Suitable vegetation for “questing”

• Suitable hosts for feeding



Host resistance to ticks

Van Duivendijk 2016



“Tick killers”

In one season, a single possum can kill up to 5000 
ticks (Ixodes scapularis)

Keesing et al. 2009



Changes in tick distribution

• Higher elevations (e.g. Czech Republic)

• Higher latitudes (e.g. Sweden)

Gray et al. 2009



Changes in tick abundance

Randolph et al. 2008



Borrelia burgdorferi ss: basic facts

• 20 genospecies, at least 10 in Belgium

• Association with specific hosts

• Association with specific vectors

• Different clinical manifestations (Lyme disease)



Borrelia in questing ticks

• Across Europe: ca 10%

• Prevalence varies less over time than tick density

• Forests in Kempen: ca 15%

Ruyts et al. 2016



Transmission of Borrelia

Transovarial

Transstadial

Co-feeding

Voordouw 2014



Hosts and vectors differ in competence
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Hosts and vectors differ in competence

19Heylen et al. 2014, 2016, 2017





Main hosts for Borrelia infections

Kilpatrick et al. 2017, Van Duijvendijk 2016

Germany Sweden Netherlands



The dilution effect

Hypothesis: higher host diversity >> less Borrelia

Not well supported in Europe



The predator effect

Hypothesis: predators reduce tick load by 
affecting prey behaviour

Hofmeester et al. 2017
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Variation in Borrelia communities

Ruyts et al. 2016



Other tick-borne pathogens

Jahfari & Sprong 2016

Anaplasma 

phagocytophilum

Babesia divergens

Babesia venatorum

Borrelia miyamotoi

Babesia microti

C Neoehrlichia mikurensis

TBEV-Eu

Rickettsia helvetica

transovarial



Covariation in pathogens

Coipan et al. 2013



Cryptic cycles

Jahfari & Sprong 2016

Ixodes 

hexagonus
Ixodes 

ricinus

Ixodes frontalis

Borrelia turdi

Heylen et al 2017



Perspectives

Fine-scale distribution of ticks ~ forest management

Interaction between pathogens/microbiota

Influence of Borrelia on ticks and hosts

Urban connectivity



Forest management

mowing, fencing, channeling recreation…

“sheep mopping”





TBD & urbanization
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