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Fig. 1. Panama barrier zone. 

Fig. 2. A sterile barrier stops a traveling wave. 
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The screwworm, Cochliomyia hominivorax, is a parasitic fly that causes myiasis (larval in-

festations in tissues) in wild mammals, livestock and humans. From 1966-2000, USDA (US De-
partment of Agriculture) eradicated the screwworm from the U.S., Mexico and Central America 
north of the Panama Canal by the sterile insect release method. Sterilized screwworm flies were 
liberated into the environment from aircraft, diminishing reproduction of the native screwworm 

population and leading to its eradication. To 
prevent the screwworm from reinvading 
previously eradicated territory, USDA now 
maintains a 300 km long barrier zone of 
sterile fly release in eastern Panama between 
the Canal and the Colombian border (Fig. 1). 
Fifty million flies per week are dispersed in 
the barrier by aircraft at an annual cost of 
$7.4M. Current plans are to maintain this 
barrier zone indefinitely, the breadth of the 
continent of South America making 
eradication further south impractical.  

To determine how large a barrier is 
needed to prevent screwworm reinvasion of eradicated territory, one can model the barrier zone 
with a coupled two-dimensional system of reaction-diffusion equations:  
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where t is time, x is position along the east-west axis of the barrier, f(x,t) and s(x,t) are the fertile 
and sterile screwworm fly densities (normalized 
to the fertile-fly carrying capacity) and D, b, d 
and R(x) are the diffusion, birth, death and sterile 
fly release rates, respectively. In numerical so-
lutions of equations (1) and and (2), fertile fly 
density, f(x,t), exhibits traveling wave behavior 
similar to the Fisher-Kolmogorov equation. If 
sterile fly release density is sufficiently great, the 
sterile barrier is able to stall the wave of advance 
of fertile flies (Fig. 2. Colored curves depict the 
traveling wave at fixed time intervals). For 
sufficiently small domains, this barrier is stable, 
whereas for larger domains fertile flies are able 

to breach the barrier. 
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Fig. 3. Release aircraft flight paths. 

 One of the most attractive aspects of modeling control of the screwworm, is that abundant 
data are available. Parameters for numerical solutions of equations (1) and (2) were estimated 
from data on over 1.2 million released and 50,000 recaptured flies, one of the largest insect re-

lease, recapture datasets in existence.  
To date, we have investigated a model of 

spatially homogeneous release within the 
barrier zone. Actual release aircraft flight 
patterns are shown in Fig. 3. We would like to 
investigate the effects of such inhomogeneous 
release on the system traveling wave behavior, 
and on the stability of barriers to fertile fly 
invasion. We have also developed a stochastic 
simulation analogue of equations (1) and (2) 
that treats both population dynamics and the 
spatial random walk as stochastic processes. 
We would be interested in exploring this model 
more thoroughly and deriving analytical 
expressions for mean, variance and spatial 

covariance in population size. In addition to the model of the screwworm, several other ecological 
projects that might be of interest, including an ordinary equation model of a complex three spe-
cies system and a model of chemotaxis in an odor plume. 

 


