
Math 3280 Worksheet 44: Population dynamics

Group members (2 to 4):

Summary
Between January 2016 and January 2017, the wolf 
population continued to be comprised of just two 
wolves (Fig. 1). The wolves are very likely a single 
male-female pair and closely related to one another. 
The wolf population is also almost certainly headed for 
extinction and wolf predation has been effectively 
absent as an ecological process for the past six years. 
Moose abundance increased over the past year and is 
estimated to be 1600 moose. In the absence of 
predation, moose abundance may double over the 
next 3-4 years. If that happens, it will be the largest 
number of moose ever observed during the six decade 
history of the wolf-moose project. The number of 
beaver colonies on Isle Royale has also increased 
dramatical ly over the past s ix years, from 

approximately 100 to almost 300. That increase is 
also very likely attributable, in large part, to the lack 
of wolf predation. 

Background
Isle Royale National Park is a remote island located 
about fifteen miles from Lake Superior’s northwest 
shoreline. The Isle Royale wolf population typically 
varies from 18 to 27 animals, organized into three 
packs. The moose population usually numbers 
between 700 and 1,200 moose. The wolf-moose 
project of Isle Royale, now in its 59th year, is the 
longest continuous study of any predator-prey system 
in the world. 

Moose first arrived on Isle Royale in the early 
1900s, then increased rapidly in a predator-free 
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Ecological Studies of Wolves on Isle Royale

Figure 1. Wolf and moose fluctuations, Isle Royale National Park, 1959-2017. Moose population estimates 
during 1959–2001 were based on population reconstruction from recoveries of dead moose, whereas 
estimates from 2002–2017 were based on aerial surveys.

We will consider a model of the populations of moose (m) and wolves (w) on Isle
Royale. In the absence of wolves, assume the moose population will follow the logistic
equation (m′ = km(P −m)) with some carrying capacity P . The wolves will deplete
the moose population at a rate proportional to their product (amw for some a > 0).
The wolf population will die off at a rate −dw for some d > 0 in the absence of moose,
and increase at a rate bmw for some b > 0. So the model is

dm

dt
= km(P −m) − amw

dw

dt
= bmw − dw

If t is in years, then k is approximately 1
5000

.

(1) Find the equilibria of the system in terms of k, P, a, b, and d.

(2) Estimate reasonable values of P, a, b, and d based on the data shown above.

(3) For your choices of parameters, is the equilibrium with positive m and w stable
or unstable?


