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Role of Habitat 

• Habitat– “the place or type of place 

where a plant or animal naturally or 

normally lives or grows” 

• Habitat for Ticks? Or their Hosts? 

• Free-living ticks require a balance 

between energy needs (food) and 

body water homeostasis (cover) (Kahl 

and Knulle 1988)  



Habitat for Ticks 

• Ixodes scapularis 

• Shaded, deciduous/mixed forest 

woodlands (Lindsay et al 1998) 

• Mesic soils (Guerra et al. 2002) 

• Dense to moderate shrub layer 

(Schulze et al. 1998) 

• Moist microclimate (Bertrand and 

Wilson 1997) 



Habitat for Ticks 

• Amblyomma americanum 

• Dry, open woodlands (Ginsberg 

and Zhioua 1997) 

• Mesic to xeric soils (Sculze et al et 

al. 2002) 

• Presence of a shrub layer (Schulze 

et al. 2002) 



Habitat for Ticks 

• Dermacentor variabilis 

• Open, deciduous woodlands 

(Sonenshine 1972) 

•  Open fields and ecotones 

(Campbell and McKay 1979) 

• Logging operations (Dodds et al. 

1969) 



Habitat for Hosts 
• Rodents (I. scapularis, D. 

variabilis) 

• White-tailed deer (I. 

scapualris, A. americanum) 

• Birds (I. scapularis, A. 

americanum) 

• Medium-sized mammals 

(D. variabilis) 



Landscape Change/Ecological Succession 
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Courtesy, Museum of Nat. Hist., NYC. 



Habitat Management Options 

• Canopy/Brush Clearing 

• Reduction of host/tick habitat 

• Reduction of shade 

• Increase in wind & dessication 

 

• But does it always work??? 

 



Habitat Management Options 

Case studies – Japanese barberry 

• CT studies (William et al 2009, Ward et 

al. 2010) - reduction of barberry on 

forested plots (0.1-0.6 acres) through 

variety of methods;  

• 27% reduction of I. scapularis on mice  

• 58% reduction of questing adult I. 

scapularis 

 

 



Habitat Management Options 

Case studies – Japanese barberry 

• ME studies (Elias and 

Lubelczyk, in prep) - 

reduction of barberry on 

forested trails (1-2 meter 

width) through cutting 

and herbicide 

• No appreciable impact on 

I. scapularis abundance 
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Habitat Management Options 
• Burning of Vegetation 

• Historically used to control Dermacentor spp 

(Fricks 1915) and A. americanum (Hoch et al. 

1972). 

• Light (prescribed) burning decreased I. scapularis 

nymphs by 74% (Stafford 1998) 

• Wilson (1986) reduced adults by up to 80% 

temporarily 

• Unexpected effect – Mather et al. (1993) found a 

49% reduction of ticks, however infected Ixodes 

were proportionate in burned and unburned areas 

 

 



Habitat Management Options 

• Removal of Leaf Litter 

• Schulze et al. (1995) – mechanical 

removal of spring leaves resulted 

in 72%-100% reduction of 

nymphal I. scapularis, similar 

suppression of larvae noted 

• Removal of leaves may lower in 

microhumidity levels and mitigate 

a potential physical barrier to 

chemical control (Schulze et al. 

1995) 
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Habitat Management Options 

• Mowing 

• Bloemer et al (1990) – mowing alone reduced A. americanum 

(across all stages) by 70% but combined with acaricides and 

host exclusion, redcued lone start ticks in excess of 90% 

•  Wilson (1986) – mowing reduced adult I. 

dammini/scapularis by as much as 88% temporarily“Vegetation 

modification is an effective method of reducing local abundance of 

questing adult I. dammini.” 

• Nakano  

 



Habitat Management Options 

• Mowing 

• Nakano (2009) – 

mowing did not 

impact D. occidentalis 

but actually increased 

collections of D. 

variabilis 

 



Impact of Habitat Management 
• Changes in Microclimate 

• Bertrand and Wilson (1996) – I. scapularis survived 

longer in edge and forest habitats than in open fields 

–  Ecotone and forest characterized by greater extremes in 

air temperature, soil temperature, relative humidity, and 

vapor pressure deficit than the other 2 habitats.  

• The mean daily survival rates of free-ranging I. 

scapularis were negatively related to air temperature, 

vapor pressure deficit, and the co-efficient of 

variation of relative humidity. 



Impact of Habitat Management 
• Changes in Humidity 

• Hair et al (1975) - A. americanum (though not D. variabilis) 

appears dependent on moist microenvironments because of 

its greater susceptibility to percentage losses of total body 

water and drop in hemolymph volume at low humidities. 

• Lindsay et al (1999) - Vapor pressure deficits (VPD) were 

greater in oak savannah and dune habitats vs the maple forest 

and white pine habitats, which were similar. VPD was likely 

the major factor affecting the survivorship of eggs and 

immature I. scapularis in these habitats.  

• “questing ticks seek out microhabitats with the lowest 

temperature fluctuation and the highest ambient humidity.” 

– Schulze et al. 2002 

 

 



Impact of Habitat Management 
• “While some variables were significantly associated with 

tick populations, the amount of explained variation was 

not useful for predicting reliably where ticks occur; …. 

This low amount of explained variation may also be due to 

the use of hosts for dispersal, and potentially to other 

abiotic and biotic variables. Host species play a large role in 

the establishment, maintenance, and dispersal of a tick 

species, as well as the maintenance of disease cycles, 

dispersal to new areas, and identification of risk areas.”       

-- Trout Fryxell et al. 2015 



Habitat Management Options 
• Succession (Post disturbance) 

• Active forest management – development leading to 

ecotone habitat; early successional habitat (old field) 

• The capability to think ‘long-term’ 

– Forest planning for unsuitable tick habitat – 

conifers (hemlock) 

• Replanting with deer resistant vegetation 

– Peridomestic and municipal areas to deter WTD 

 



Habitat Management = Tick Free Zones 
• The goal in a peri-domestic environment 

Stafford 2007. 



Habitat Management  

• In an of itself, habitat management is usually a temporary 

success 

– Nymphal reduction followed by sustained adult populations 

• Frequently used when other options (host reduction, acaricide 

application) not palatable to communities 

– Associations with ticks may increase incentive for removals of 

invasives 

• It can, when combined with these other ITM tools, be very 

effective 

– Brush clearing may increase tick exposure to chemical treatments 

– Widening trails public access + outreach/education in municipal areas 


