20  Tools for Teaching 1999

INTERMODUL AR DESCRIPTION SHEET: UMAP Unit 776
TirLe: Small Mammal Dispersion
AUTHORS: Ray Huffaker

Department of Agricultural Economics
huffaker@wsu.edu

Kevin Cooper

Thomas Lofaro
Department of Pure and Applied Mathematics

Washington State University

Pullman, WA 99164

MaTHEMATICAL FIELD: Differential equations

AppLicATION FIELD: Biclogy, ecology

TARGET AUDIENCE: Students in a course in differential equations
ABSTRACT: This module introduces students to the social fence hy-

pothesis explaining small mammal migration between
adjacent land areas. Students are shown how the hy-
pothesis is formulated in the population ecology litera-
ture as a pair of autonomous differential equations, and
then they are directed toward a modified version of the
standard formulation leading to increased realism. The
modified versionis solved qualitatively with phase dia-
grams for a range of ecological circumstances. Students
also gain experience working with the numerical phase-
plane plotter Diynasys, which can be downloaded from
the World Wide Web. The social fence hypothesis is
presented within the real-world context of controlling
beaver-related damage in a given area by trapping.

PREREQUISITES: Introduction to ordinary differential equations cover-
ing phase-plane selutions.
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