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Culex pipiens Complex

Culex pipiens
Northern house mosquito

Primary WNV Vector

Culex quinquefasciatus
Southern house mosquito

Primary WNV Vector



Hybrid Zone of 
Culex pipiens and quinquefasciatus 

Latitude 39° N.

Latitude 36° N.

Southern limit 
of Cx. pipiens

Northern limit of 
Cx. quinquefasciatus 



Hybrid Zone of 
Culex pipiens and quinquefasciatus 



Bloodfed Culex pipiens 
Collections

2019-2020

• Spring, summer, and fall

• Trap types
• Mostly gravid traps
• Some BG and CDC

• 365 collected
• 281 (77%) w/usable results
• 84 (23%) not usable

• Not enough blood
• Blood was degraded
• No vertebrate DNA markers 

found





Preserving Samples

• Place mosquitoes into 
centrifuge tubes 
individually 
• Label tube

• Store in freezer
• -18 F° short term

• -80 F° long term



Bloodmeal Analysis Results

281 Cx pipiens specimens

• 255 specimens w/bird blood (only)
• 19 species total
• 141 American Robins
• 57 Northern Cardinals
• 14 Carolina wrens

• 13 specimens w/mammal blood (only)
• 3 species total
• 6 cats
• 6 Virginia Opossums
• 1 dog

• 12 Combo of blood
• bird and mammal

• 1 Reptile, brown snake



Bloodmeal Analysis Results



Bloodmeal % vs Avian Frequency



Seasonal 
Differences on 

Bird and 
Mammal Feeding

• Spring, Summer, and Fall

• No significant difference

but
• Birds slight increase 
• Mammals slight decrease



Culex pipiens feeding on birds 
from studies in nearby states

95%

85%

35%

71%

78%
31%

Numbers are referenced in the Khalil et al 2021



Culex pipiens feeding on mammals 
from studies in nearby states

10%

6%

24%

38%

0%

22%

Numbers are referenced in the Khalil et al 2021



Culex pipiens feeding on humans 
from studies in nearby states

16-18%

11%

1%

< 1%

0%

Numbers are referenced in the Khalil et al 2021



Culex pipiens Complex

Culex pipiens Culex quinquefasciatus

Culex pipiens f. molestus



Culex pipiens f. molestus

• First described in Africa
• Varying origin stories
• Populations found in some big 

cities
• Around the world and US

• Subterranean habitat

• Feeds more on mammals and 
humans than Cx. pipiens pipiens

• Autogenous
• Able to lay first egg raft without 

a bloodmeal

• Stenogamous
• able to mate in a restrictive 

space. No nuptial flight required



What species do we have in Hampton 
Roads? The state of Virginia?

2021

• VA jurisdictions were asked to 
participate
• Collect blood fed Culex pipiens

• 406 blood fed Cx pipiens
• from 167 traps locations
• from 8 VA jurisdictions

• Fairfax also collected 74 blood 
fed Cx. pipiens from 2019



What species do we have in Hampton 
Roads? The state of Virginia?

2022

• Test last year’s samples
• Bloodmeal analysis
• Vector borne disease testing
• DNA analysis
• Cx. pipiens vs Cx quinquefasciatus
• Any other members of the complex 

present

From Results

• Better understand our mosquitoes

• More accurate pesticide resistance 
times



Thank You!

2019-2020 Project

• Connecticut Agricultural 
Experiment Station
• Goudarz Molaei
• Noelle Khalil
• Eliza Little
• Karen Yuan
• Michael Misencik
• Philip Armstrong

• Suffolk Virginia
• Karen Akaratovic
• Charles Abadam
• Kaitlyn Price
• Cassidy McKelvie

2021 Collections

• Chesapeake
• Fairfax
• Henrico
• Norfolk
• Portsmouth
• Suffolk
• Virginia Beach
• York



Questions?

Jay Kiser

Jkiser@suffolkva.us


