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Nature Reserves and Land Usg: .
Implications of the “Place” Principle

ANDREW J. HANsSEN and JAay J. ROTELLA

Many nature reserves are undergoing human-induced change despite our
best attempts to keep them natural. Some of this change is due to the faf:t
that the boundaries of nature reserves do not include all of the “places” in
the landscape that are needed for ecosystem function and that are used. by
native species. The ecological principle of place emphasizes .that ecological
processes and organisms reflect the biophysical stage on which thf:y occur.
Abiotic factors, such as topography, climate, soil, and hydrology 1nﬂgence
rates of processes, such as ecological productivity and disturbance regimes.
The population status of organisms reflects this milieu pf physical and
biological interactions. Nature reserves whose boundaries exclude key
biophysical settings are most apt to lose native species and cl}ange frqm their
pre-EuroAmerican settlement condition. We offer four points pf view for
judging whether reserves include the “right” biophysical settmgs—th.os'e
that will allow the reserve to function well. These involve disturbance ini-
tiation and run-out zones, life-history requirements of organisms, popula-
tion source and sink areas, and climate change. A case study of the Greater
Yellowstone Ecosystem illustrates that management conflicts can arise when
administrative boundaries conflict with ecological boundaries. The place
principle offers a basis for managing nature reserves and surroundipg lands
to maintain adequate function. We explore guidelines for selecting new
reserves and managing existing reserves. Consideration of these guidelmes
should help managers maintain well-functioning nature reserves in the
upcoming century of global change.

National parks, wilderness areas, and other nature reserves are a cornerstone
of conservation in many nations. As the term nature reserve implies, these
tracts are reserved primarily for natural ecosystems and native organisms.
They are often managed with relatively little human intervention to let
natural factors regulate ecological processes and organisms (Boyce 1998).
Beyond serving as primary habitats for species that cannot tolerate more
intense human land use, nature reserves are considered as benchmarks or
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reference systems that can be used to better understand human impacts on
areas outside of reserves (Sinclair 1998).

Despite our attempts to protect these areas from human impacts, however,
many nature reserves are undergoing human-induced change (U.S. General
Accounting Office 1994; Murray 1996; Landres et al. 1998a). Key natural
disturbances are changing in intensity, size, and frequency, bringing about
novel vegetation dynamics. Exotic weeds and diseases are invading nature
reserves and exerting negative effects on native species. Air and water
pollutants are entering reserves from exogenous sources. Some native species
are suffering population reductions and extinctions in nature reserves
{(Newmark 1987, 1995). These changes are likely due to several factors,
among which are land-use practices on surrounding ownerships (Wilcove
and May 1986; Knight and Landres 1998; Woodroffe and Ginsberg 1998).

Many reserves are surrounded by gradients in land use, including public
lands used for resource extraction, private lands dedicated to agriculture and
rural residential development, and suburban and urban areas (Knight and
Landres 1998). In recent decades, many people have relocated to the lands
surrounding nature reserves (Propst et al. 1998). Consequently, land use has
become more extensive (expanding into natural habitats) and more intensive
(exerting greater human impact) on these surrounding lands (Hansen and
Rotella 2000). What might be the connections between this development on
adjacent private lands and the changes observed in nature reserves?

In this chapter, we suggest that the ecological principle of “place” (Dale
et al. Chapter 1; Hansen and Rotella 1999) can help us understand some of
the interactions between nature reserves and use of private lands. We first
explore the implications of the place principle for understanding change in
nature reserves. We then provide a case study from the Greater Yellowstone
Ecosystem. Finally, implications for conservation and management are
discussed.

3.1 The “Place” Principle and Nature Reserves

3.1.1 Biophysical Factors and Ecosystems

Environmental conditions such as temperature, soil nutrients, and proximity
to water vary from place to place. Biological activities are promoted by
some levels of these abiotic factors and constrained at other levels. Conse-
Quently, spatial variation in abiotic factors causes ecosystem processes and
organisms to vary in space (Hansen and Rotella 1999; Dale et al., Chapter
1). Ecological productivity is high in some landscape settings and low in
others. Viable populations of a species may be able to persist in some places
but not others. Human communities may have the benefit of high levels of
ecological services in particular locations but have to pay to import these
services in other locations. The ecological principle of place emphasizes that






