NR 993 - Applied Evolution
in Managed Systems

Mondays 3:10-5pm, James G49

Overview:

Among the many consequences of accelerating human dominance on the planet is the
intensification of management of populations, landscapes, and ecosystems. A central irony
therein is that, generally speaking, the more effective the management intervention the stronger
the evolutionary response. This has led to the rapid evolution of traits that often stand in stark
contrast to management goals. Examples include the repeated evolution of resistance to
herbicides and pesticides (including biological control agents), multiple resistance to antibiotics,
anti-retrovirals, or anti-cancer drugs, and altered life histories and morpohologies in harvested
wild populations, among others. On the flipside, human-induced changes in climate, land use,
and disruption of biotic communities place strong evolutionary pressures on myriad wild and
domestic species that humans depend on and/or value. Paradoxically, while pest populations
readily mount swift and effective responses to even our best control efforts, species and
populations of conservation concern often struggle to “keep up” with the rapid pace of change,
for a variety of complex and interacting reasons.

Theodore Dobzhansky is famous for the (somewhat overused) 1973 statement that “nothing in
biology makes sense except in the light of evolution.” Clearly, this extends to management of
species, communities, ecosystems during the Anthropocene. Careful consideration of
evolutionary principles is absolutely critical to designing successful, long term strategies that
minimize unintended consequences and maximize the durability of effective approaches. In this
course we will survey the literature surrounding this fascinating and emerging field via the lens
of various sub-disciplines such as agriculture, forestry, wild-harvested populations, conservation,
invasive species, human health and medicine, etc. By engaging with the primary literature, we
will cultivate the basic tools for understanding the opportunities and challenges of managing
populations and ecosystems using evolutionary principles.

Basic approach

This is a discussion course rooted in the primary literature. We will focus on honing our skills to
interrogate the papers we read deeply and critically, and in what will hopefully become a
synthetic way.

A non-trivial part of this course will be developing your skills as discussion leaders. This will
surely be a friendly audience but it is still a very good idea to have a plan for how you will
engage the group and challenges them to collectively struggle with and debate core concepts. In
service of this goal, you will each be expected to lead 1-2 discussions during the course of the
semester. All discussion leaders meet with me (preferably in person) by at least the Friday



before each class. It is your responsibility to schedule this meeting — please plan ahead so that
we can accommodate each other’s schedules.

Note:

Please help me to make this course as fun, interesting, and as relevant as possible! With a few
minor exceptions, | am not wedded to any particular paper or topic — we can mix things up and
accommaodate your specific areas interests as we go. Your feedback is welcome at any point, in
whatever form.

The course schedule is a work in progress and a living document which can be found here:

https://docs.google.com/spreadsheets/d/1ZuqgEddpy8e5gW0zHg2D39pEAQ3MILHQuLvImt
arpXA/edit?usp=sharing

(Current snapshot of the schedule (2/6) follows)
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