Balance equation for temporary sterilization

The time unit is the inter-breeding interval, e.g. 4 months if cats breed 3 times a year.  The cats are recruited at age 
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 units, e.g. 
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 = 2 if they are recruited at 8 months old. 
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n

,
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is the number of kittens born at time
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 and is given by 
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 times the sum over 
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 from 
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 to infinity of the number of females of age 
[image: image8.wmf]i

 at time 
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, 
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 that have avoided treatment (with probability
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) plus those that were treated more than 
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 inter-breeding intervals ago where 
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 is the number of inter-breeding intervals for which the treatment provides effective sterilization.  
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 is the average number of female kittens per litter.  
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S

 and 
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are survival to recruitment and survival of recruited females from one litter to the next.  
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 is the rate of growth per inter-breeding interval.  The parameters have the values they would have in a small population of cats in the same environment but well below carrying capacity, i.e. at the conditions that would exist at a desired level of the roaming population.
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So 
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 must satisfy:


[image: image25.wmf](

)

(

)

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

-

-

+

-

=

-

-

+

-

+

l

l

l

l

l

l

r

r

r

d

r

r

r

d

r

j

r

Sm

m

S

Sm

m

S

Sm

LS

m

1

1

1

1

1

1


and when 
[image: image26.wmf]l

 = 1,   
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Solve iteratively for 
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, then fraction that need to be treated by next season = 1-
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Assuming cats captured at any age are treated the fraction of recruited females that are not ear-notched is then given by 
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Example of simulation flow diagram with age of recruitment = 3, where m is the probability of escaping sterilization treatment during one time unit (S, r and m are in inter-breeding time units, not years).
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