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Alternative approaches to reserve design

SCIENTISTS AND THE PUBLIC HAVE CRITICIZED the estab-
lishment of reserves as not promoting the persistence of species, 
ecosystems, and ecological processes representative of biological 
diversity. Gonzales et al. (2003) demonstrate the application of 
newer approaches to systematic reserve design, which could help 
stakeholders simultaneously maximize ecological, societal, and 
industrial goals. The authors created example-reserve designs 
using the simulated annealing algorithm of SITES 1.0 and then 
contrasted them with a proposed multi-stakeholder process for 
British Columbia’s central coast. Without increasing land area or 
timber volume, the strategic approach used reserve designs that 
included greater portions of key conservation elements such as 
parts of ecosystems or habitats identifi ed by stakeholders.

The example designs are a work in progress and do not represent 
fi nal results. The approaches shown are scientifi cally repeatable 
and allow modifi cations as new information is obtained. Simula-
tions can be conducted rapidly, to facilitate workshop formats, or 
compiled in a manner to prioritize conservation planning units. 
The authors strongly recommend that strategic approaches to 
reserve design be used both to provide focus and to catalyze plan-
ning discussions. These tools should encourage planning teams to 
review and modify proposed designs based on theory, natural his-
tory information, and local and traditional knowledge. Applying 
such tools in cases that involve complex sets of biological, social, 
economic, and political goals and constraints should make plan-
ning processes more explicit, repeatable, and defensible.

These tools should encourage planning 
teams to review and modify proposed 
designs based on theory, natural 
history information, and local and 
traditional knowledge.
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The role of genetics in understanding 
landscape-level ecological processes

SPATIAL AND TEMPORAL LANDSCAPE PATTERNS across 
ecosystems have long been known to infl uence biological pro-
cesses, but these processes often operate at scales that are diffi  cult 
to study. The use of alternative methods like genetic markers can 
become a useful aid in the study of such patterns in ecology. Re-
searchers can use a landscape-genetics approach to test hypothe-
ses, as the authors did with the Lahontan cutthroat trout (Onco-
rhynchus clarki henshawi). They employed microsatellite DNA 
variation in a complex stream network in the Great Basin region 
of the western United States. Their analyses refl ected patterns of 
dispersal, population stability, and local eff ective population sizes. 
In addition, the authors found that trout populations presumed to 
have greater proportions of migratory individuals or to originate 
from physically connected, large, or high-quality habitats had 
higher genetic variability and lower genetic diff erentiation than 
other populations. However, the opposite pattern was found in 
populations thought to contain largely nonmigratory individu-
als, suggesting behavioral isolation. Estimated eff ective sizes were 
small, and the authors identifi ed signifi cant and severe genetic 
bottlenecks in several populations that were isolated, recently 
founded, or that inhabited intermittent streams. Their results 
show the importance of grounding genetic inferences in ecologi-
cal hypotheses and predictions, but also demonstrate that genetic 
patterns can reveal processes that may be quite unexpected.
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