
Oikos      OIK-01487 

Levi, T., Kilpatrick, A. M., Barfield, M., Holt, R. D., 

Mangel, M. and Wilmers, C. C 2015. Threshold levels 

of generalist predation determine consumer response 

to resource pulses. – Oikos doi: 10.1111/oik.01487 

 

 

Appendix 1 
Type II functional response with saturating numerical response 
As shown by Ludwig et al. (1978), the interaction between logistic growth and a type III functional 

response can produce alternative stable states. It should be noted that a comparable effect can arise 

for different assumptions about the predator functional and numerical responses, so long as the total 

predation imposed on the focal prey (i.e. the combined functional and numerical response) has a 

sigmoidal form (Hassell 1978). For example, a similar sigmoidal total response is obtained if 

mortality due to predation follows a type II functional response and there is a numerical response of 

the predator. For example, we could assume that mortality due to predation, M(N) (the last term in 

Eq. (1)) reflects a type II functional response,  
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where b is the half-saturation parameter. A sigmoidal response in total predation could emerge if 

predators, instead of having their densities fixed, tend to aggregate from a broader landscape in 

those localities where prey happen to be locally abundant, and leave areas where prey are rare. If 

predator density in the local community, P, increases and eventually saturates with prey density, 

correlated closely with shifts in prey numbers, so that 

P = αN
β + N

          (A2) 

(where /α β  is the rate of increase of P with increasing N when prey are scarce, and α  is the level 

at which P saturates for very high N), then the total response of predators becomes reflected in 

mortality imposed on the focal prey as follows: 
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This formulation of mortality due to predation has a similar sigmoid shape and qualitative 

properties to mortality due to a predator with fixed density and a type III functional response (Fig. 

A1) (see also Hassell 1978), and so this provides another mechanism that generates alternative 



stable states in prey abundance (Fig. A1).  
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Figure A1. Alternative stable states can be produced with a type II functional 

response when predator population increases and then saturates. This produces a 

sigmoidal total response. Stable and unstable states are labeled ‘S’ and ‘U’ 

respectively. 



  

Figure A2. Interaction between logistic growth with varying carrying capacity and 

a predator with fixed density and a type II functional response. Alternative stable 

states cannot be produced with a type II functional response without a predator 

numerical response. Steady state prey densities always increase with resource 

availability. Stable states are labeled ‘S’. An unstable steady state is also possible 

if the functional response increases more rapidly than does logistic growth at low 

density before saturating below the maximum growth rate. We do not consider 

this scenario because prey populations are driven extinct if densities cross below 

this unstable threshold (there is no stable low-density state). 


