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Introduction

• Mosquitoes have been shown to be active 
over a wide vertical range of the forest 
column 

• Some species are active throughout the 
strata to ground level while others prefer a 
specific area for host seeking and egg-
laying



Background

• We sought to examine this distribution in 
relation to semi-residential (SR) and 
residential (R) environments in the 
Providence District of Fairfax County

• We were particularly interested in the 
behaviors of container breeders and 
bridge vectors and the presence of West 
Nile virus among these individuals



Methods

• Four sites were surveyed 
– 2 R
– 2 SR
– approximately 3 miles apart from one another

• Four traps were set at each site
– 2 miniature CO2-light baited CDC traps 

• 0m, 3m

– 2 infusion baited gravid traps
• 0m, 3m

• Sixteen traps in total were set each week





















Methods cont.

• The traps were set for:
– 8 non-consecutive nights in late summer, 2004  
– 20 non-consecutive nights from spring to autumn, 

2006
• Retrieved mosquitoes were tested for:

– the presence of West Nile virus by DCLS
• Trap catches for each habitat and height were 

evaluated using:
– Monte Carlo estimation of exact p-values on Stat 

Exact
– significance level used was p<0.0001



Methods: Analysis
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Results: CDC Traps

• Habitat
– Overall, more individuals 

were collected from 
residential environments

• Ground level
– 794 individuals collected
– Represented 15 species

• Canopy level
– 629 mosquitoes collected
– Represented 14 species

• WNV
– No pools of mosquitoes 

tested positive 
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Results: Gravid Traps

• Habitat
– Overall, twice as many 

mosquitoes were collected 
from SR areas

• Ground level
– 7,225 individuals collected
– Represented 7 species

• Canopy level
– 1,007 mosquitoes caught
– Represented 8 species

• WNV
– Three pools of Cx. pipiens

tested positive 
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Distribution of Cx. restuans, Gravid Traps
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Distribution of Cx. pipiens, Gravid Traps
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Distribution of Oc. japonicus, Gravid Traps
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Distribution of Cx. restuans, CDC Traps
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Distribution of  Cx. pipiens, CDC Traps
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Distribution of Ae. albopictus, CDC Traps
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Distribution of Oc. japonicus, CDC Traps
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Discussion: CDC Traps

• Host seeking Cx. restuans
– collected in significant numbers from canopy level in 

each habitat
– collected in greater numbers from SR habitats

• Host seeking Ae. albopictus
– caught more abundantly in R areas
– caught in significant numbers from ground level traps 

from each habitat

• Host seeking Oc. japonicus
– follows same trend as Ae. albopictus
– interesting in respect to competitive effects



Discussion: CDC Traps

• Host seeking Cx. pipiens
– Overall, more were caught in SR habitats 

– displayed heterogenous activity amongst 
each environment

• fed closer towards the tree canopy in SR habitats 
and nearer to the ground in R areas.

• High numbers of host seeking Cx. pipiens
were caught in R habitats towards the end 
of the summer compared to SR locations



Discussion: Gravid Traps

• Cx. restuans, Cx. pipiens, Oc. japonicus
and Ae. albopictus
– Greater abundance at ground level among 

each environment

– Cx. pipiens and Cx. restuans caught more in 
SR habitats

– Oc. japonicus and Ae. albopictus caught more 
abundantly in R areas



Conclusion

• The results indicated that mosquitoes seemed to be 
vertically stratified in relation to habitat, species, trap 
type, and the presence of West Nile virus.*

• This is most likely due to the fact that although some 
mosquitoes are opportunistic, most have very specific 
blood feeding habits. 

• Similarly, the availability of natural oviposition sites most 
likely created a difference in the numbers of egg-laying 
mosquitoes in each environment for each stratum.

* Current tests are being run to discover how these relationships fluctuate on a 
monthly basis.
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