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1 Introduction 

Background 

Natural resources and wildlife managers for Federal agency lands, including 
those dedicated to military training and testing missions, require environmental 
perceptions and decisionmaking at multiple scales and with implications that 
extend far beyond the local boundaries of the land the managers are responsible 
for.  Although management of landscapes at the local installation level is still as 
important as it ever was, current perception for long-term ecological sustainabil-
ity requires regional contexts and conservation efforts.  Important technologies 
include:  
• quantitative landscape approaches and Geographic Information Systems 

(GIS) capabilities, 
• statistically valid sampling designs and data analysis methods for assess-

ment and monitoring, and  
• the use of ecological indicators of change to monitor natural, resource man-

agement, and mission-related disturbances; and ecosystem sustainability. 

Specific taxonomic groups such as amphibians, birds, butterflies, ants, or carabid 
beetles, show promise to represent excellent taxa for tracking ecosystem, land-
scape, and possibly global ecological integrity. 

This technical manuscript contains three peer-reviewed chapters from the book 
Status and Conservation of Midwestern Amphibians, M. J. Lannoo, editor, pub-
lished by the University of Iowa Press in 1998.  These chapters were brought to-
gether for the purpose of providing quantitative guidance and landscape perspec-
tives to military land managers. 

The chapter “5 Amphibians, Ecosystems, and Landscapes” describes a very fun-
damental and highly applicable approach to coarse-grained classification of eco-
systems on a regional or continental basis and classifying taxa within the de-
rived ecosystems.  The example that is provided characterizes the Midwestern 
amphibian fauna and compares it to that of North America north of Mexico.  
Similarly, military wildlife managers can characterize prespecified or desired in-
stallation faunal elements and compare to regional or continental patterns.  This 
approach was used to characterize the entire vertebrate fauna of the Marine 
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Corps Air Ground Combat Center in the south-central Mojave Desert and com-
pare the distribution of this specific fauna to the entire Mojave and North Amer-
ica (Krzysik and Trumbull 1996∗ ). 

The chapter “41 Ecological Design and Analysis: Principles and Issues in Envi-
ronmental Monitoring” provides guidance to both novice and experienced field 
biologist for designing and implementing ecological assessment or monitoring 
programs, and identifies important principles and issues in experimental design, 
field data collection, data management, and statistical analysis.  The emphasis is 
on areas of common problems, pitfalls, sources of confusion, and misapplications.  
A rich and diverse source of recommended readings and references are provided.  
A recent review of this book said the chapter “would be useful for any student or 
professional initiating population studies and is worth the price of the book.” 
(Stewart 1999�). 

The chapter “42 Geographic Information Systems, Landscape Ecology, and Spa-
tial Modeling” provides a readable introduction to the complex, but very valuable 
technologies and applications of Geographic Information Systems (GIS), cartog-
raphy, landscape ecology and its metrics, and spatial modeling.  A rich assort-
ment of selected references are provided to extend the reader’s knowledge base 
in specialized topics.  GIS is one of the most important and practical resource 
management tools for land managers.  Principles of GIS are developed in this 
section, stressing capabilities and applications, nature of input and output data, 
and the relative merits of raster and vector GIS.  Fundamental concepts dis-
cussed in cartography include map scales, map projections, geographic coordi-
nate systems, and thematic maps.  The concepts and terminology of landscape 
ecology are introduced, stressing quantitative aspects of landscape patterns and 
issues of scale.  Spatial modeling is introduced through a real-world example of 
producing a landscape density surface by the interpolation and smoothing of 
geographic field data of a highly fragmented desert tortoise population. 

 

 

                                                
∗  Krzysik, A.J. and V.L. Trumball. 1996. Biodiversity and Wildlife Management Plan: An Ecosystem Approach – Ma-

rine Corps Air Ground Combat Center, Twentynine Palms, California.  Final Report, 400 pp. 

� Stewart, M.M. 1999.  Book Reviews: “Status and Conservation of Midwestern Amphibians.”  Copeia 1999:536-538. 
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