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Supplementary Information - Model Equations

dMSm

dt
= g1 �

 
e1(Sss + Iss) + e2(Sj + EjCs) + e3(Sa + EaCs)

w

!

MSm

�
✓
e7MCsSj + e8MCsSa

w2

◆
MSm � d1MSm

dMCs

dt
= g2 �

 
e4(Sss + Iss) + e5(Sj + EjSm) + e6(Sa + EaSm)

w

!

MCs

�
✓
e7MSmSj + e8MSmSa

w2

◆
MCs � d1MCs

dSss

dt
= (f1Sss + f3Iss)

✓
1� Sss + Iss

m2

◆
�
✓
e1MSm + e4MCs

w

◆
Sss � d2Sss

dIss
dt

=
✓
e1MSm + e4MCs

w

◆
Sss � d3Iss

dSj

dt
= (f2Sa + f3(EaSm + EaCs + EaSi + EaSmCs + EaCsSm +

IaSm + IaCs + IaSi + IaSmCs + IaCsSm))
✓
1� NB

m1

◆

�
✓
e2MSm + e5MCs

w

◆
Sj � e7

MSmMCs

w2
Sj � d2Sj

dSa

dt
= a1Sj �

✓
e3MSm + e6MCs

w

◆
Sa � e8

MSmMCs

w2
Sa � d2Sa

dEjSm

dt
= e2

MSm

w
Sj � e5

MCs

w
EjSm � (a2 + y1 + d3)EjSm

dEaSm

dt
= a2EjSm + e3

MSm

w
Sa � e6

MCs

w
EaSm � (y1 + d3)EaSm

dEjCs

dt
= e5

MCs

w
Sj � e2

MSm

w
EjCs � (a3 + y2 + d3)EjCs



Antagonism between parasites, Laidemitt et al. 2

dEaCs

dt
= a3EjCs + e6

MCs

w
Sa � e3

MSm

w
EaCs � (y2 + d3)EaCs

dEjSi

dt
= e7

MSmMCs

w2
Sj � (a4 + y2 + d3)EjSi

dEaSi

dt
= a4EjSi + e8

MSmMCs

w2
Sa � (y2 + d3)EaSi

dEjSmCs

dt
= e5

MCs

w
EjSm � (a2 + y1 + d3)EjSmCs

dEaSmCs

dt
= a2EjSmCs + e6

MCs

w
EaSm � (y1 + d3)EaSmCs

dEjCsSm

dt
= e2

MSm

w
EjCs � (a3 + y2 + d3)EjCsSm

dEaCsSm

dt
= a3EjCsSm + e3

MSm

w
EaCs � (y2 + d3)EaCsSm

dIjSm
dt

= y1EjSm � (a2 + d3)IjSm

dIaSm
dt

= a2IjSm + y1EaSm � (c1 + d3)IaSm

dIjCs

dt
= y2EjCs � (a3 + d3)IjCs

dIaCs

dt
= a3IjCs + y2EaCs � (c2 + d3)IaCs

dIjSi
dt

= y2EjSi � (a4 + d3)IjSi

dIaSi
dt

= a4IjSi + y2EaSi � (c3 + d3)IaSi

dIjSmCs

dt
= y1EjSmCs � (a2 + d3)IjSmCs

dIaSmCs

dt
= a2IjSmCs + y1EaSmCs � (c3 + d3)IaSmCs



Antagonism between parasites, Laidemitt et al. 3

dIjCsSm

dt
= y2EjCsSm � (a3 + d3)IjCsSm

dIaCsSm

dt
= a3IjCsSm + y2EaCsSm � (c3 + d3)IaCsSm

dIcSm
dt

= c1IaSm � d3IcSm

dIcCs

dt
= c2IaCs � d3IcCs

dIcSi
dt

= c3IaSi � d3IcSi

dIcSmCs

dt
= c3IaSmCs � d3IcSmCs

dIcCsSm

dt
= c3IaCsSm � d3IcCsSm

dCSm

dt
= s1IjSm + s2IaSm + s3IjSi + s4IjSmCs + s5IaSmCs + s6IjCsSm

+s7IaCsSm + s8IaSi + s9IcSm + s10IcSi + s11IcSmCs + s12IcCsSm

�(u1 + d4)CSm

dCCs

dt
= s13IjCs + s14IaCs + s15IjSi + s16IjSmCs + s17IaSmCs + s18IjCsSm

+s19IaCsSm + s20IaSi + s21IcCs + s22IcSi + s23IcSmCs + s24IcCsSm

�(u1 + d4)CCs


