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Two potential LAC Accessory Vectors:

Native species:
Ochlerotatus canadensis

Copyright © 2006 Tom Murray

Invasive species:
Ochlerotatus japonicus



Ochlerotatus canadensis (Theobald)

• Native species-- broad U.S. distribution

• Aggressive daytime biter of reptiles and mammals including 
humans

• Efficient vector of LAC virus and canine heartworm

Copyright © 2006 Omar Fahmy



Ochlerotatus canadensis: Bionomics

• Univoltine (with minor hatches in mid to late fall possible)

• Breeding in woodland ponds, roadside ditches, and vernal 
pools in open fields

• Larvae hatch from overwintering eggs in late winter and early 
spring

• Adults emerge in spring and live throughout the summer



Significance of Ochlerotatus canadensis 
in Southwestern VA

• Oc. canadensis may be a significant contributor 
to the rising number of LAC cases in 
southwestern Virginia. 

• A 2002 study in the New River Valley revealed a 
LAC positive pool of nine field collected Oc. 
canadensis (Paulson, unpublished data)



Oc. canadensis Research Project
2006

• The purpose of this study was to determine both 
bionomics and prevalence of La Crosse virus in Oc. 
canadensis in the New River Valley (Southwestern Va)

• Three collection sites were established, each with slight 
ecological variations

• All collection sites contained permanent or semi 
permanent pools of varying sizes



• Buried deep within the 
forest

• ~ 10 X 10 feet and 
surrounded by oak, 
hickory, and pine trees 

• Murky with numerous 
lifeforms including other 
mosquito spp. and 
amphibians

• Leaf litter accumulations 
on bottom 

hardwickarea.tripod.com/id16.html

Collection Sites
Study Site 1: Claytor Lake Woodland Pool



Collection Sites

• Close to main road

• ~ 40 X 25 feet and 
surrounded by wild 
grasses, oak and 
hickory trees

• Overwhelming 
amounts of  tadpoles

• Leaf litter 
accumulations around 
water’s edge

www.fws.gov

Study Site 2: Claytor Lake Entrance Pond



Collection Sites
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Photos by:  http://www.teacherbridge.org/public/users/cjervis/pandapas/galleries

Study Site 3: Pandapas Pond



Larval Collection: Materials and Methods

• Pools were surveyed for larvae between March and 
June, and again from mid September to early December

• Larvae were collected using dipcups and strainers 



Larval collection: Materials and Methods

Specimens were: 

• reared into adults

• sorted by sex

• stored at -70 °C

• LAC virus tested via plaque 
assay



Adult Collection: Materials and Methods

• Adults were collected weekly from 
mid-June to early August

• CDC light traps and backpack 
aspirators were used for adult 
collection

• All specimens were sorted by sex, 
stored at -70 °C, and LAC virus 
tested via plaque assay





Project Results

Seasonal Abundance:

• Larvae peaked from late 
April to mid-May, 
depending on pool size

• No larvae were found 
during mid-late fall

• Very few adults collected

• 833 Oc. canadensis
collected in total



2006 Ochlerotatus canadensis  Collections
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Claytor Lake: Woodland Pool

Claytor lake: Entrance Pond

Pandapas Pond



Project Results

Plaque Assays:

• 833 Oc. canadensis assayed for LAC virus

• All plaque assays were negative



Discussion

• Winter of 2006 was relatively dry and warm

• Little rain in early spring

• Spring rains came in late April and continued until mid-
May  (This may account for the 2-3 week hatch delay of 
Oc. canadensis.)

• Collection site with smallest pool size yielded highest 
amounts of larvae due to high concentration

• Negative plaque assays may be result of early season 
collection (in contrast to late season collection in 2002)



Ochlerotatus japonicus (Theobald )
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Oc. japonicus in Southwest VA
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Oc. japonicus Research Project
2002/2003
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Sampling Site Map, Southwest VA



Oc. japonicus : Materials and Methods

• Adult mosquitoes were 
collected in gravid traps 

• In 2003, a hay infusion and a 
cow manure infusion were 
used to bait the traps

• In 2004, all traps were baited 
with the hay infusion 

• Traps were placed at the sites 
in the afternoon and checked 
the following morning 

• Mosquitoes were collected 
from traps and sorted



Project Results

2003:
• Oc. japonicus comprised 24 of the 5,879 mosquitoes 

collected over the course of 192 trap nights from June 
through August.  

• Oc. japonicus were collected at five of six trap sites.

2004:
• A total of 12,151 mosquitoes were trapped over 160 trap 

nights.  

• Oc. japonicus were collected at all six sites and 
comprised 16.8% of the total catch.
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In 2004:
Oc. japonicus
became the 
second most 
abundant 
species of 
mosquito 
collected and 
the dominant 
Ochlerotatus
species 

Comparative abundance of Mosquito Species 
collected in southwest VA, 2003 and 2004
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1.3 ± 1.32.9 ± 1.0*1.3 ± 0.50.8 ± 0.4Ae. albopictus

1.3 ± 0.12.9 ± 0.511.0 ± 4.9*5.3 ± 1.7Oc. triseriatus

17.7 ± 5.215.9 ± 6.413.9 ± 5.94.2 ± 3.0*Oc. japonicus

13.9 ± 6.151.6 ± 28.7104.9 ± 41.6*34.8 ± 29.5Cx. pipiens-
restuans

September
(30 trap 

nights)

August
(50 trap 

nights)

July
(40 trap 

nights)

June
(40 trap 

nights)

Species

*Indicates value significantly different from others within a row

Mean monthly abundance of major mosquito species ca ught per trap
in Montgomery and Pulaski Counties, 2004.

Numbers of Oc. japonicus increased significantly after June 
and stayed consistently throughout the rest of the sampling 
season
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• Dr. Sally Paulson
• Dr. Carlyle Brewster
• Devin Grim
• Bryan Jackson
• Ania Wysinski
• Sandra Gabbert
• Stephen Brewster
• NIH: NIAID 

Investigator-Initiated 
Small Research (RO3) 
Grants


