
Figure 6: Invasion control. TYC contention measures at time 5.

4 Conclusions

Addition of Trojan individuals (r) can re-
sult in local extinction. There is a mini-
mum value of µ required to achieve ex-
tinction. As a result of diffusion, the value
of µ required to drive the system to ex-
tinction is higher in spatial settings with
respect to the case in which only variation
in time is considered. We predict the ex-
istence of critical aggregation and a wave
of invasion that will propagate at a linear
speed.
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3 Results

Figure 3: Behavior of the ODE system.

Figure 4: Invasion failure due to critical aggregation.

Figure 5: Invasion success.

2 Mathematical Model

Assume a 1-D domain with Dirich-
let boundary conditions. The TYC
system is represented by the follow-
ing system of equations:

ḟ = D∆f +
1

2
fmβL− δf,

ṁ = D∆m +

1

2
fm +

1

2
rm + fs

 βL
−δm,

ṡ = D∆s +

1

2
rm + rs

 βL− δs,

ṙ = D∆r + µ− δr,

L = 1− f + m + s + r

K
,

where
•D = Diffusivity coefficient,
•β = Birth coefficient (proportional

to the viability of the progeny),
•δ = Death coefficient (proportional

to the rate fish are retired from the
system by predators, disease, etc),
•K = Carrying capacity of the ecosys-

tem, as a total number of individ-
uals,
•µ = Constant influx of r,
•L = Logistic term. When the pop-

ulation surpasses K, the rate of
change is negative (population de-
cay); when it is below K, the rate
of change is positive (population
growth).

1 Introduction

We propose an eradication strategy
for invasive fish in rivers. It involves
the addition of sex-reversed female
fish bearing two Y chromosomes (r)
at a constant rate µ to a target pop-
ulation containing normal XX females
(f ) and normal XY males (m). This
theoretical method of eradication is
known as Trojan Y Chromosome strat-
egy (TYC) [1].

Figure 1: Sex-reversal process with feminizing hormones. f
= female, m = male, r = sex-reversed male, s = supermale.

Figure 2: TYC Pedigree.
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