
4. Mark-release-recapture studies of Culex tarsalis in the San Joaquin delta 

An understanding of the dispersal patterns and population dynamics of vector species is critically 

important in planning routine surveillance and control strategies, determining the vectorial 

capacity of the population and devising effective responses to actual or potential outbreaks of 

vector-borne diseases.  The objectives of this study were to investigate the flight range and 

distance, population dynamics and population density of the encephalitis mosquito, Culex 

tarsalis, on islands in the San Joaquin River delta along the border between Contra Costa and 

San Joaquin Counties.   

 

Adult female Culex tarsalis were collected for release in dry ice baited EVS traps at two 

locations on three consecutive nights in August 1999. Each of the three collections were 

transported to the release point at the southern end of Mandeville Island (San Joaquin County) on 

the evening after capture, where they were marked with three different colors of  fluorescent 

powder (pink, green and blue on nights 1, 2, and 3, respectively) and released at dusk.  Of a total 

of 57,247 released, 305 marked individuals were recaptured during the following nine evenings 

in a total of 60 EVS traps located in roughly concentric rings within a 7 kilometer radius from 

the release point.  The predominant flight direction was west (upwind).  The rate of dispersal was 

greater than we had anticipated based on previous studies, with mosquitoes traveling an average 

of 3.6 kilometers per night and a maximum of 5 kilometers in a single night, easily crossing 

among islands.  We dissected the ovaries of the majority of marked mosquitoes recaptured and 

found that less than ten percent of individuals released successfully fed and reproduced during 

the study period.  The parity rate of unmarked mosquitoes captured during the same period was 

slightly higher but did not exceed 28 percent.  This low rate of feeding success would suggest a 

lower risk of virus transmission at the time and place the study was conducted.  Estimates of 

daily survivorship varied among release groups but were consistent with previous studies and 

suggested that some individuals could survive long enough to acquire and transmit encephalitis 



viruses.  Population density estimates, calculated by the modified Lincoln Index method, 

averaged approximately 18,800 per square kilometer.  We concluded that mosquitoes produced 

at sources in the delta have the potential to rapidly impact nearby populated areas, and that 

successful control of Culex tarsalis in this area, and reduction of disease risk, will require inter-

agency cooperation including sharing of surveillance data on a regional level. 

 

Complete details of this study will be published elsewhere (Schutz et al. 2000; in preparation) 
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