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ABSTRACT 
 
 
 

GRIZZLY BEAR EMIGRATION AND LAND USE: AN INTERDISCIPLINARY 
CASE STUDY OF THE GREATER YELLOWSTONE ECOSYSTEM  
 
Craig L. Shafer, PhD 
 
George Mason University, 2013 
 
Dissertation Director: Dr. E.C.M Parsons 
 
 
 
The Greater Yellowstone Ecosystem (GYE) is the largest tract of wild land remaining in 

the lower 48 states however its habitat is fragmented by private land development, roads, 

mining activity and other human activities. The flagship species in the GYE is the grizzly 

bear (Ursus arctos horribilis) which persists here at this southernmost North American 

latitude. This GYE subpopulation has been isolated from other grizzly bear 

subpopulations in the United States for around a century. As a result, some scientists have 

measured a loss of genetic diversity.  Retaining or reestablishing usable habitat 

connectivity between both the GYE and the Northern Continental Divide Ecosystem in 

Montana and Alberta and the Selway-Bitterroot Ecosystem in Idaho and Montana would 

help mitigate this genetic loss.  Using Geographic Information System analysis, factors 

that appear to contribute to how far grizzly bears have emigrated from the GYE in 

northward direction include large centers of human population and one section of 

interstate highway.   The GYE itself is reviewed: history, resources and threats.  

Available land use planning options (e.g., county, state, federal, wilderness, buffer zones) 



xvii 

are addressed and the more promising conservation options for the GYE are identified. 

Off-road vehicles and climate change complete the list of treated topics. 
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CHAPTER 1: INTRODUCTION 

 

“As the heart of the ecosystem, Yellowstone National Park cannot possibly survive 
unimpaired if the ecological unit of Greater Yellowstone is allowed to disintegrate. What 
is good for the Greater Yellowstone Ecosystem will be good for Yellowstone National 
Park.”      
 
      

                                                                                                           Reese 1984: 66 

Legislation  

 

Yellowstone National Park (now 899,139 ha or 8,991 km2) was created by the 

Yellowstone National Park Act in 1872 (17 Stat 32) because of its scenery and geology. 

The Act sought the preservation of “all timber, mineral deposits, natural curiosities, and 

wonders within said park.”  However, protection of its wildlife was not secure.  The 

President signed the Lacy Act of 1894 (28 Stat 73) to “protect the birds and animals in 

Yellowstone National Park...” The Act prohibited “all hunting or the killing, wounding, 

or capturing at any time of any bird or wild animal except dangerous animals when it is 

necessary to prevent them from destroying human life or inflicting an injury.” Today the 

park is still under threat from a variety of external influences.  
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Habitat Islands   

 

“The Greater Yellowstone Ecosystem is, in effect, a habitat island surrounded by 

burgeoning human land uses including intensive agriculture, mining, road construction, 

clearcutting of timber, and other human caused disturbances, that create impenetrable 

barriers to dispersal of many wildlife and plant species” (Glick et al. 1991:39).  These 

land uses cause habitat fragmentation and loss, judged the most important factor in the 

loss of biological diversity (Vitousek et al. 1997). In addition, these outside land uses 

propagate deleterious flows of matter and energy that generate their own environmental 

stresses on park biota.  

 

The implications of a species residing in a habitat island are very important to their 

conservation (Shafer 1990).  Habitat fragmentation experiments support the hypotheses 

that species movement and richness are facilitated by corridors and habitat connectivity 

(Debinski and Holt 2000). Western North American national park area has long been a 

topic of research and discussion (Newmark 1986, 1987, 1995). Newmark’s research 

documented that some mammalian extirpations in some western North American national 

parks was correlated with park area. Many have interpreted this work as implicating 

habitat size and isolation as the reason for these extinctions. Other explanations, namely 

outside human population density, have surfaced (Parks and Harcourt 2002). The same 

correlation existed for small West African parks (Harcourt et al. 2001). Wiersma et al.’s 

(2004) models identified habitat loss as the primary reason for some mammalian 
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extinction in Canadian national parks. One thing is very clear: species that wander out of 

protected areas around the world suffer mortalities and even park extirpations (Woodruffe and 

Ginsberg 1998). 

 

People Magnets  

 

Yellowstone National, and indeed protected U.S. landscapes of all types, attracts people 

(McGranahan 2008). Approximately 16 million annual visits occur on public land in the 

Greater Yellowstone Ecosystem (GYE) (Greater Yellowstone Coordinating Committee 

2006) (Figure 1).   
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Figure 1.  The Greater Yellowstone Ecosystem. (http::// 
www.wikipedia.org/wiki/File:Greater_Yellowstone_ecosystem_map.jpg)  
 

http://www.wikipedia.org/wiki/File:Greater_Yellowstone_ecosystem
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Many of these people desire to stay and live near these enclaves. This can increase 

development rates outside some protected area boundaries (McDonald et al. 2007) as 

documented, for example, at Indiana Dune National Lakeshore, Indiana (Gimmi et al. 

2011).  Many people wish to live in a pastoral or wilderness setting as often exists near 

protected areas.  However, these people cause environmental impacts. Mapping the 

global human footprint demands geographic proxies like human population density, 

settlements, roads and remoteness (Sanderson et al. 2002). This is the same suite of 

indicators one could use to project adjacent human impacts to reserves. 

 
 
Development Pressures on Protected Areas  
 
 

Appealing natural landscapes attract development.  To provide data to support this 

assertion, consider the following findings and projections: 

 

• For 57 of the largest U.S. national parks during the 1940s to the present, outside 

housing     density increased 329% which was much higher than the national rate 

(Davis and Hansen 2011). 

 

• Housing around U.S. national wildlife refuges from 1940s-1990s grew faster 

than the average national rate for all distances (1-25 km) except during the 

1990s (Hamilton et al.)   
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• From 1940-2000, 28 million housing units were constructed within 50 km of 

U.S. wilderness areas, national parks and national forests. The housing 

growth rate in the 1990s within 1 km of these protected areas was greater 

than the national average (Radeloff et al. 2010).  

 

• During the period from 1970-2030, residential housing development will 

reduce the amount of buffer zones at the edge of the U.S. core reserves by 

11% and the total area of the buffer zones by 22% (Wade and Theobald 

2009). 

 
• Scientists predict a total of 17 million housing units within 50 km of national 

forests, wilderness areas and national parks by 2030: 16 million for national 

forests, 10 million for wilderness areas, and 3 million for national parks. The 

number of housing units within 1 km will increase even more rapidly 

(Radeloff et al. 2010).  

 

 
Human Population Growth and Federal Land 
 
 

Counties that contain federal wilderness areas have grown two to three times faster than 

those without wilderness during the 1970s and 1980s (Rudzitis and Johansen 1991). With 

the exception of two regions of the United States, counties containing Bureau of Indian 

Affairs (BIA), Bureau of Land Management (BLM) or US Forest Service (USFS) land 
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produced higher than average human population growth rates. But counties with National 

Park Service (NPS) land were the only ones which consistently yielded such higher than 

average human population growth rates nationwide (Frentz et al. 2004). Average 

percentage human population growth rates in GYE counties with federal land were higher 

than for counties without it and such rates were highest in the metropolitan West (Frentz 

et al. 2004).  

 
Economic Drivers    
 
 

The GYE exhibits natural resource extraction activity on public land that can harm biota 

in Yellowstone National Park. However, these extraction jobs are not supporting the 

regional economy as they once did. As of 1994, agriculture, mining, timber harvest, and 

wood products, and oil and gas development, in total, generated less than eight % of the 

GYE’s economy (Rasker and Glick 1994, cited in Glick and Clark 1998).  In the GYE 

from 1969 to 1992, more than 99% of all new jobs and personal income was not derived 

from mining, logging, ranching and farming (references in Rasker and Hackman 1996). 

This comports with broader regional findings. In 2005, only 3% of those employed in the 

Rocky Mountain region worked in agriculture, forestry, fishing, hunting and mining.  In 

terms of GDP, mining in the Rocky Mountains grew by 25% from 1997-2006, but 

accounted for only 5% of the region’s GDP (Goldstein 2008: 93).   The most important 

economic activity on GYE national forests is recreation (Rasker et al. 1992). In fact, 

recreation is the most important economic activity on all GYE federal lands (Wilkinson 

1992:154).  
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Outdoor recreation on U.S. public lands, in terms of gross national product, generated 

$140 billion in 1998 (Laitos and Carr 1999).  During 1969-1992, employment and 

personal income in wilderness counties of northwest Montana increased by 93% and 

89%, respectively, while the same factors in resource extractive counties grew by only 

15% and 19% (Rasker and Hackman 1996). From 1969-1992, counties with land that had 

wilderness characteristics (e.g., national parks, wildlife refuges or officially designated 

federal wilderness) had more employment and real personal income growth than those 

without wilderness (Rasker and Hackman 1996).   

 

This Research  

 

In spite of lessening amounts of extraction for some resources in the GYE, its biota 

remains under ecological stress from other sources like private land development.  If left 

without more directed planning, GYE habitat will become increasingly more fragmented.  

Reiners and Lockwood (2010:11) argued that some scientists believe that “ecology’s 

main task should be to solve actual problems in particular cases...”  This research will not 

seek out general ecological patterns or principles, but rather it will seek more information 

about the influence of development in the GYE.   Put another way, this research might be 

“judged on its relevance to pragmatic problem solving” (Meijaard and Sheil 2007: 3053, 

cited in Van Dyke 2008: 439). This approach at learning more about the GYE relies on 

some aspects of “conservation planning” (sensu Craighead and Convis 2013) as well 
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insights from traditional “land use planning” (sensu Platt 2004) intermixed with some 

science aspects of conservation biology.  As Noss et al. (1997: 207) perceived, “Case 

studies provide the only way for hypotheses derived from general principles to be tested 

in any rigorous fashion.”  In this case, the GYE landscape experiment has been ongoing 

since 1872.    

 

This study will combine “land change science” (Rindfuss et al. 2004, Turner et al. 2007) 

coupled with policy analysis.  Habitat insularity is a highly interdisciplinary problem that 

needs more attention (Moslemi et al. 2009) and is best addressed taking an 

interdisciplinary approach (van Riper et al. 2011).  Interdisciplinary research of any kind 

is a challenge (Tress et al. 2009).  Interdisciplinary fact finding and analysis is a task  

usually not pursued by single-minded disciplinarians.   

 

For the land change science aspect, this study will ask some questions that can be 

illuminated by Geographic Information System (GIS) technology.  For example, have 

roads/highways and human population centers precluded grizzly bear (Ursus arctos 

horribilus) emigration out of the GYE? This form of mapping could be described as the 

“human modification” or “human footprint” approach (Sanderson et al. 2002, Leu et al. 

2008, Baldwin et al. 2012:275). Does land use influence the emigration of grizzly bears 

from the GYE?  Do official GYE wilderness areas and roadless areas influence the 

occurrence of roads and mining/oil and gas development activity? These questions and 

others will be answered in Chapter 14.  
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For policy analysis, it is recognized that synergisms exist between the scientific, 

technical, social, economic, legal, organizational, and policy aspects of biological 

diversity conservation (Clark et al. 1996). Put more simply, they are all interrelated so it 

becomes hard to discuss one aspect without verging into another. As most conservation 

biologists now appreciate, “solutions to biological problems lie in social, cultural and 

economic systems” (Machlis 1992: 161).  Meffe and Viederman (1995: 327, quoted in 

Clark et al. 1996) remarked that “conservation biology...has now matured to encompass 

economic, legal and political issues.” Even politics cannot be ignored, to the chagrin of 

some scientists, because “all of federal land management necessarily is political” 

(Glickman and Coggins 2006: 5-6).  

 

In keeping with its policy analysis aspect, this study will integrate some protected area 

management insight amidst an enormous array of interdisciplinary facts. “We are 

drowning information while starving for wisdom. The world henceforth will be run by 

synthesizers, people able to put together the right information at the right time, think 

critically about it, and make important choices wisely” (Wilson 1998, cited in Hampton 

and Parker 2011).  The need for synthesis is growing in appreciation (Pfirman 2003). As 

a result of taking a broader look, can we shed light on how to thwart habitat 

fragmentation in the GYE such as through better land use planning?  Incidentally, 

progressive habitat isolation of the GYE is a wicked problem which “resist[s] being 

tamed, bounded, or managed by classical problem-solving approaches” (Klein 2004: 4). 
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In fact, “they are not solved once and forever. They must be continuously managed” 

(Klein 2004: 5).   

 

As Keiter and Boyce (1991:407) observed, “Yellowstone is the birthplace of the world’s 

first real experiment with wilderness preservation.”  How this experiment will unfold is 

still an open question.                            
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CHAPTER 2:  CHRONOLOGY OF AWARENESS ABOUT U.S. 
NATIONAL PARK EXTERNAL THREATS 

  
 
 
“It became evident that in order to make our national parks effective wildlife refuges we 
must cope with the conditions which affect wildlife outside of the parks as well as within 
them.”    

      
                                                                                    Wright and Thompson 1935: 50 

 
Introduction  

 

The progression of national park and protected area external threat awareness in the 

United States, and to a lesser degree in the world parks’ community, will be examined. 

The primary perceived threats (external and internal) to national parks which were more 

frequently reported by less-developed countries included unlawful entry, fire, drought, 

harassment of animals,  removal of animals and plants, and conflicting demands imposed 

on management.  In contrast, the perceived threats often reported by more-developed 

countries included exotic plants, chemical pollution, legal removal of animals, noise 

pollution, and mining (Machlis and Tichnell 1985:79). These same authors reported that 

24% of the reported threats globally were coming exclusively from outside of the 

protected area (Machlis and Tichnell 1985: 52).  My objective is to raise awareness of the 

history of national park external threat awareness in the United States and at World 

Protected Area Congresses.   
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Threats Terminology 

 

As Burgess and Woolmington (1981) note, the concept of threat is highly anthropogenic, 

a social metaphor used in a biological context.  In terms of ecology, threats are 

“suspected stresses,” and “thus threat [is] roughly equal to perceived (and sometimes 

imagined) stress” (Burgess and Woolmington (1981: 419, quoted in Machlis and Tichnell 

1985:10).  Determination of threat demands a nonscientific judgment (Rapport and 

Regier 1980, quoted in Machlis and Tichnell 1985: 11). However, it did not take long 

until the concept of “threat” was incorporated into mainstream ecological literature (e.g., 

Wilcove et al. 1998, Evans et al. 2011).  Some authors differentiate threats (= sources) 

from their impacts. “Threats to wilderness [and protected areas in general] are generally 

defined  as change agents that cause impacts on wilderness resource conditions and 

values--what causes the impacts--not the impacts themselves” (Dawson and Hendee 

2008: 353).           

 

Early Omens: 1880s-1920s    

 

When was it realized that influences outside U.S. national park boundaries could have a 

negative impact on that park’s biota? This is difficult to determine. One possibility was 

during the 1880s when Congress defeated a proposal by railroad and mining interests to 

build a track through the northern portion of Yellowstone National Park (Bartlett 1989: 
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309-314, Sellars 1997:15). Another possibility was the threat of logging when the 

Yellowstone Park Timberland Reserve was created in 1891 “to protect woodlands 

adjacent to the eastern boundary of Yellowstone National Park” (Glick et al. 1991: 90). 

Yet another form of external threat includes poachers and looters. The enactment of the 

National Park Protective Act of 1894 (28 Stat. 73), or Lacey Act, sponsored by 

Congressman John Lacey, but long pushed for by Senator George Graham Vest, stopped 

the killing of Yellowstone game and the despoilment of its thermal features (Bartlett 

1989: 317). 

 

As early as 1916, Joseph Grinnell and Tracy Storer stressed that exotic species should be 

kept out of the parks.  They also wanted to bar the entry of dogs, cats, cattle and sheep 

(Grinnell and Storer l916).  The next year, E.W. Nelson, Chief of the Biological Survey, 

complained that range and forage, which sustained Yellowstone National Park’s Rocky 

Mountain elk (Cervus elaphus) population during the winter, was being depleted  by 

domestic livestock ranched beyond the park’s boundary (Nelson 1917).  

 

By 1920, the NPS Director’s Annual Report mentioned problems stemming from 

development outside park boundaries (Foresta 1984, cited in Buechner et al. 1992). The 

American Association for the Advancement of Science passed a resolution that same year 

which “strongly opposes the introduction of nonnative animals and plants into parks...” 

(American Association for the Advancement of Science 1925:353).  
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In 1921, Victor Shelford, chairman of a committee of the Ecological Society of America, 

spoke about external influences impinging on parks: “Even the national parks must be 

watched and defended against external aggression” (Shelford 1921: 431). Eight years 

later, Horace Albright, the NPS’s second director, noted development on national park 

doorsteps as a “pushing of civilization to the very lines of the parks” (Albright 1929: 

507).   

 

George Wright and Colleagues:  Scientific Park Policy Blooms   

 

George Wright and colleagues, famous NPS biologists of the 1930s, frequently used the 

terminology “external influences” (Figure 2).  For example, “This matter of external 

influence incessantly acting upon the faunal resources of a national park cannot be 

overestimated” (Wright and Thompson 1935: 124).  To these biologists, external 

influences included a wide array of stressors: hunting and trapping of furbearers and large 

carnivores, livestock grazing, logging, exotic species, disease and hybridization between 

species after translocations.  Mining, oil and extraction, and water and geothermal 

projects, which were to become prominent in later decades, were not mentioned. 
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Figure  2. George Wright, Ben Thompson and Joseph Dixon (From Emory and Lloyd 

2000).  

 

Wright and colleagues noted a number of national parks were suffering from “external 

influences” (Wright et al. 1933, Wright and Thompson 1935). For example, livestock 

grazing was a problem in Bryce Canyon National Park, Utah; Grand Canyon National 

Park, Arizona; Zion National Park, Utah; Glacier National Park, Montana; Yellowstone 

National Park, Wyoming, Montana and Idaho, Jackson Hole National Monument, 

Wyoming; Carlsbad Caverns, New Mexico;  Lassen Volcanic and Sequoia National 

Parks, California and Mesa Verde National Park, Colorado. Hunting and trapping 

occurred in Yosemite National Park, California, Lassen Volcanic and Mesa Verde. 
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Lumbering was a threat in Grand Canyon, Lassen Volcanic, Sequoia and Yosemite.   

Development was a concern at Lassen Volcanic. Hunting, trapping or poisoning were 

mentioned at Zion, Lassen Volcanic, Rocky Mountain National Park, Colorado and 

Mount McKinley National Park, Alaska. 

 

George Wright and colleagues voices, though anonymous, were unmistakable in a 

popular brochure published in 1938: “As civilization impinges upon all boundaries of a 

park, the wildlife may be forced to live under restricted and somewhat unnatural 

conditions” (American Planning and Civic Association, circa 1938).  During the 1930s, 

the Ecological Society of America recommended buffer zones around national parks 

mostly to protect large mammals from poaching (Shelford, 1933).  The story of George 

Wright and colleagues as modern conservation biology trailblazers is outlined in Shafer 

(2001).       

 

The 1940s-1950s:  Science on Hold   

 

There was almost a 30-year hiatus of expressed concern until the 1960s which 

corresponded to the period when NPS support for science ebbed to its lowest point 

(Sumner 1983).  That does not mean that the need for research or biological expertise was 

not discussed (Sellars 1997: 149-203) but little of substance happened.  By the early 

1940s, the federal government was measuring a diminishing water flow into Everglades 

National Park, Florida (Ackerman et al. 1963: appendix 3). By the late 1940s, NPS began 
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opposing the building of Echo Park Dam on the Colorado River which would have 

flooded Dinosaur National Monument, Colorado and Utah (Sellars 1997).  

 

The 1960s: International Awareness and the Leopold and Robbins Reports   

 

In 1961, the NPS prepared a booklet under the direction of NPS biologist Howard 

Stagner entitled Get the Facts and Put Them to Work (NPS 1961: 2, cited in Sellars 

1997). It said that national parks were “rapidly becoming islands.” The first international 

forum for national park and protected area scientists, managers, administrators and policy 

makers occurred in June-July, 1962 in Seattle, Washington. This forum--The First World 

Conference on National Parks--generated 28 park management recommendations (Adams 

1964). Recommendation 7 was preceded by the following statement: “Few of the world’s 

parks are large enough to be in fact self-regulatory ecological units; rather, most are 

ecological islands subject to the direct or indirect modification by activities and 

conditions in the surrounding areas” (p. 378). Finally, external park threats captured 

international attention.  Protected areas are defined as “An area of land and/or sea 

especially dedicated to the protection and maintenance of biological diversity, and of the 

natural and associated cultural resources, and managed through legal or other effective 

means” (International Union for the Conservation of Nature and Natural Resources 

1994).    
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The famous “Leopold Report” (Leopold et al. 1963) was completed at the request of 

Secretary of the Interior Steward Udall. Udall wanted a blue ribbon committee of wildlife 

experts to evaluate the Service’s wildlife policies.   Besides including the First World 

Conference recommendations, the report provided examples of park issues stemming 

from influences outside their boundaries, for example, past livestock grazing near the 

eastern border of Yosemite and Kings Canyon National Parks, California, might have 

affected the abundance of bighorn sheep (Ovis canadensis). The Leopold Report was 

adopted by NPS in 1964 (see National Park Service 1970b).  Udall asked another 

advisory group to evaluate the Service’s research activities. Their report, called the 

Robbins Report (Ackerman et al. 1963), also issued in 1963, warned of changes in land 

use or economic activity outside national park boundaries (p.xiv). The water supply 

problem at Everglades National Park, Florida, was highlighted. Other external problems 

included water flow into Carlsbad Caverns National Park, New Mexico, a dam upstream 

from Mammoth Cave National Park, Kentucky, the decline of glaciers at Glacier National 

Park, Montana, and exotic plants in Yellowstone National Park, Wyoming, Montana and 

Idaho. A supplement to an NPS research handbook (National Park Service 1966: I-2) 

declared that external threats and habitat isolation were preceding hand-in-hand: “The 

national parks are, in essence, ecological islands...these islands are impinged upon by 

forces resulting from the increasingly intensive use of bordering lands. Among them are 

fire, forest insect and disease infestation, exotic plant and animal infestation, stream 

pollution, predator control, overlapping ranges of domestic stock and wildlife, and the 

like.”  This point was dramatically illustrated at Death Valley National Monument, 
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California. During 1968, water levels in the Monument began declining as a result of 

agricultural irrigation on adjacent  private lands threatening the survival of the Devils 

Hole pupfish (Cyprinodon diabolis) (Risser et al. 1992). 

      

Public awareness of external threats was slowly being fostered by NGO reports.  In a 

postscript to the second edition of Man and Nature in the National Parks (Darling and 

Eichhorn 1969: 85), William Edy said, “The point is that we are witnessing an increasing 

threat to our national parks that comes from outside the area of their authority and 

control, and which dramatically affects not only their immediate interests but their very 

existence.”  The perception that national parks were becoming “islands of primitive 

America” was even noted in official NPS 1968 management policy (National Park 

Service 1970a: 16). The “external influences” terminology surfaced in writings about 

protected areas internationally (Westoff 1970: 113). 

 

By 1963, the Glen Canyon Dam was constructed on the Colorado River only 20 miles 

upstream from Grand Canyon National Park, Arizona. That dam permanently altered the 

river’s water flow and biotic communities (Johnson and Carruthers 1987). Also by the 

early 1960s, there was an increasing recognition that Everglades National Park, Florida, 

was being deprived of upstream freshwater inflow (Kushlan 1987). 
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The 1970s:  NGOs Spread the Word  

 

A task force working under the auspices of the Conservation Foundation criticized the 

NPS in 1972: “generally we believe the Park Service has been much too tardy, timid and 

reluctant in identifying and challenging external threats to the parks and in aggressively 

guarding the parks against these threats” (Strong et al. 1972: 84).  This task force 

recommended that the NPS should designate a “park-influence zone” around each park. 

They even recommended that the U.S. federal government begin national land use 

planning.  

 

In 1973 the National Parks Centennial Commission issued a progress report 

recommending that the NPS “investigate and seek to implement mechanisms whereby 

cooperative efforts and legal constraints and controls may be utilized to assure that 

development outside of the parks and adjacent to the boundaries is of a character that 

does not adversely impact the integrity of the parks themselves” (National Park Service 

1973:143). 

 

The Second World Conference on National Parks was held in Yellowstone and Grand 

Teton National Parks, Wyoming, during September 1972.   The issue of external 

influences and progressive park isolation surfaced there. One participant recommended 

“buffer areas in cases where incompatible development just across the boundary would 
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compromise the integrity of the park” (Nicholson 1974: 36). A management 

recommendation was that “compatible land-use practices be implemented outside the 

boundaries of national parks” (Elliott 1974: 448). NPS Director George Hartzog boldly 

stated “it is highly important that parks should not be treated as isolated reserves, but as 

integral parts of the complex economic, social, and ecological relationships of the region 

in which they exist” (Hartzog 1974: 155).     

      

A 1974 inventory of problems suffered by federal parks as a result of activities on 

adjacent lands was enlightening (Kusler 1974). Based on inquires made of 130 national 

parks, recreation areas, parkways and historic sites, the following threats were noted: 

incompatible development, trespass (including ORVs), litter, destruction of scenic 

beauty, air pollution, water pollution and extraction, noise and others. The author made 

reasoned recommendations to protect national parks from the effects of incompatible 

development on bordering private lands.  

 

The year 1978 was a milestone for national parks threatened by outside influences.  

Redwoods National Park, California, established in 1968, was expanded ten years later 

due to logging on private lands adjacent to the park’s boundary (Hudson 1979). The land 

cost the government $1.5 billion (Mackintosh 1991).    

 

The National Parks and Conservation Association inventoried problems on adjacent land 

by querying national park Superintendents. Residential and industrial developments as 
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well as energy extraction were key concerns (National Parks and Conservation 

Association 1979 a, 1979 b). The report caused Congress to ask NPS to do a “State of the 

Parks Report” that was completed in 1980. Almost concurrently, the Conservation 

Foundation conducted a broader survey of multiple federal land management agencies 

(e.g., U.S. Forest Service, Bureau of Land Management, Fish and Wildlife Service) to 

ascertain their relationships with their non-federal neighbors. Adjacent land impacts to 

national parks included diminishing scenery, water diversion, and air pollution (Shands 

1979).  

 

State of the Parks Report 1980: Public and Congressional Awakening     

 

American public awareness of national park “external threats” surfaced in 1980.  At the 

request of Congress, NPS completed the first comprehensive survey of threats to the US 

National Park System (National Park Service 1980). It listed potential threats in seven 

major categories: air pollution, water quantity/quality, aesthetic degradation, physical 

removal of resources, exotic species encroachment, visitor physical impacts, and park 

operations. More than 50 % of the threats came from outside park boundaries.  The report 

stated “Many previously pristine areas today have become surrounded by and exposed to 

an ever growing array of incompatible and threatening activities on adjacent lands...” 

(p.34). The common external threats nationwide included industrial and commercial 

development, urban encroachment, air pollution and roads. More than 75 % of the threats 

in this 1980 report were deemed insufficiently documented by scientific data.  It 
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instigated regional analysis of the report. For example,  Reese (1984) perceived the 

threats posing the greatest danger to the GYE included oil/gas and geothermal 

exploration and development, mining, logging, hydropower and reclamation projects, 

resorts, subdivisions and recreational facilities.    

 

The report was unusually candid for a government document. Once Service leaders 

realized the negative public attention the report was garnering, they downplayed the 

seriousness of its findings (Sellars 1997). A 1986 Department of the Interior 

memorandum instructed NPS to drop the term park “threats” and adopt the more benign 

descriptor “adverse actions” (Zasowsky and Watkins 1994: 47).   The report confirmed 

Sax’s (1980: 106) observation:  “You cannot build a wall around the parks and close your 

eyes to what goes on outside them.”  It also ended what Sax referred to as the agency’s 

“enclave mentality” (Zaslowsky and Watkins 1994: 45). The public was now involved in 

agency “affairs.”        

 

The following year the NPS produced a plan to help mitigate external threats (National 

Park Service 1981); however, with the exception of an endeavor to train NPS staff in 

doing specific resources management tasks, these initiatives were terminated after the 

arrival of  President Ronald Reagan’s new Secretary of the Interior James Watt (Cahn 

1982). During the days of James Watt, NPS was instructed not to deal with or even talk 

about many resource issues occurring outside park boundaries. Abating external threats 

was perceived by some special interest groups as an infringement on private land rights 
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and a preclusion of industry’s resource extraction opportunities (Shafer 1999a). The 

Government Accounting Office (1987) noted that most of the specific initiatives set forth 

by NPS in 1981 had not been achieved. This period of attempted threats’ abatement by 

NPS was documented in detail (Supernaugh 1994). NPS (1988) presented an even more 

dismal picture than National Park Service (1980) on the degree that park resources were 

being impacted and their habitat isolated by adjacent human activities.   

 

Beginning in 1982 and ending in 1992, various pieces of legislation were introduced in 

the U.S. Congress to thwart external threats to national parks (Keiter 1985, Hiscock 

1986).  None of this legislation became law due to political pressure exerted by special 

interest groups (Shafer 1999a).    

   

Other 1980s Events: Activity Abounds     

 

The Third World Congress on National Parks took place in Bali, Indonesia in 1982. By 

this time external threats were recognized as a serious worldwide problem. One 

recommendation of the Congress called for action to “reduce the external threats to 

protected areas” (McNeely and Miller 1984: 769).  As a follow-up to this Congress, 

Machlis and Tichnell (1985) conducted a survey of 135 national parks in 49 countries. 

The results were summarized two years later: “Stage of economic development [sensu 

developed versus developing countries] emerged as a powerful variable related to type of 
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threat, its location, and the ‘core’ of common threats faced by national parks” (Machlis 

and Tichnell 1987: 155).    

    

By the mid-1980s, specific park threats in the 1980 State of the Parks Report were 

publicized by national conservation organizations like the Audubon Society (Elfring 

1985, 1986a).  This included pesticide application outside of Dinosaur National 

Monument, Colorado and Utah; mineral extraction, timber harvest, road construction and 

oil and gas leasing outside of Glacier National Park, Montana; a planned nuclear waste 

dump outside of Canyonlands National Park, Utah; water diversion outside of Everglades 

National Park, Florida; and geothermal drilling, oil and gas leasing, and residential 

development outside of Yellowstone National Park, Wyoming, Idaho, and Montana.   

The Conservation Foundation (1985) concluded that the most frequently reported threat 

was development, but they used the term broadly to include urban encroachment, utility 

infrastructure, mineral exploration, and logging. This NGO also called for “an inventory 

of cases in which park boundaries need to be expanded to protect the parks from external 

activities...” (p. 275-276).      

 

When the Subcommittee on Public Lands of the House Interior Committee of Interior and 

Insular Affairs held hearings on the Greater Yellowstone Ecosystem (GYE) in 1985, 

Freemuth (1997) inferred that the members were more concerned about external threats 

to national parks than the actual focus of the hearing: regional ecosystem management. 

Congress requested the Congressional Research Service study the GYE resulting in a 
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report a year later (Congressional Research Service 1986).  By now external threats to the 

National Park System were receiving attention in some professional journals (Elfring 

1986b, Sun 1985). The Chairman of the Subcommittee on National Parks and Recreation, 

House Committee on Interior and Insular Affairs, asked the Government Accounting 

Office to prepare a report. The resultant document was critical of progress made by NPS 

in monitoring, documenting and mitigating threats (Government Accounting Office 

1987). Narratives on world parks observed “all manner of dynamic fluxes” moving 

across park boundaries (Myers 1984: 658, cited in Fall 2002).  Progress in modeling the 

threats issue was underway by park scientists.  Schonewald-Cox and Bayless (1986) 

proposed their “boundary model” based on personal experience with U.S. National Park 

System external threats.  The boundary model focused on boundary permeability and 

introduced the concept of a generated edge.  

 

Problems in specific units of the National Park System independent of the “threats 

reports” were themselves gaining public attention. The impacts of the Glen Canyon Dam 

on Colorado River riparian ecosystems in the Grand Canyon National Park, Arizona, 

became a concern (National Research Council 1987).  From 1979 to 1981, air pollution 

was being measured in Southwestern units of the National Park System (Ostrov 1982). In 

the East, an air pollution detection device was established in the early 1980s at Great 

Smoky Mountains National Park, North Carolina and Tennessee, and monitoring has 

continued since then (Shaver et al. 1994). NPS began experiments in 1987 to monitor 

haze in Grand Canyon National Park, Arizona (National Research Council 1990) though 
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attempts to monitor for visibility started in 1978 (Shaver and Malm 1994). Park managers 

in the 1980s became concerned about private land development moving closer to the 

boundaries of Saguaro National Monument, Arizona (Shaw 1996).   

 

A 1988 report by the National Parks and Conservation Association (NPCA) stated “The 

National Park Service should immediately begin an evaluation of lands around parks 

which have significant potential for adversely affecting park resources....If a park ‘zone 

of concern’ were established around a park, mapped and well publicized, potential users 

of these adjacent lands would know beforehand that the rules were somewhat different 

within the zone” (National Parks and Conservation Association 1988:23). 

 

The NPCA and NPS appointed an independent commission to prepare a report that would 

update the Leopold Report (Leopold et al. 1963). The resulting Gordon Report (1989) 

stressed that park Superintendents need to partner with diverse individuals and 

organizations in order to manage ecosystems that extend beyond park boundaries.      
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The 1990s: Activity Continues         

 

In 1990, the NPS Director concluded that the largest threats facing US national parks 

came from outside park boundaries (Ridenour 1990, cited in Buechner et al. 1992). One 

NPS workshop produced recommendations on how to integrate parks into the larger 

regional landscape (Dottavio et al. 1990: 69-74). Another report one year later by the 

NPCA declared that development outside park boundaries was among the five major 

threats facing the National Park System (National Parks and Conservation Association 

1991).  J. Kenney (1991),  writing in the Association’s magazine, listed the most 

significant external threats to parks: oil and gas exploration and extraction, geothermal 

exploitation, hard-rock mining and logging on adjacent agency lands, urban 

encroachment and oil and gas development on state and private lands, and air pollution. 

John Freemuth (1991), a Boise State University political scientist, examined in detail tar 

sands development near Canyonlands National Park, Utah, and adjacent to and inside 

Glen Canyon National Recreation Area, Arizona. Other NGOs (e.g., Natural Resource 

Defense Council) showcased certain external threats like air pollution, river management 

and development at Grand Canyon National Park, Arizona; urban smog/acid rain and 

private land development at Acadia and Shenandoah National Park;  uranium mining 

outside of Arches National Park, Utah; logging, oil/gas leasing, mineral development,  

and grizzly bear/bison killing next to Yellowstone National Park, Idaho, Montana and 
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Wyoming; water diversion and potential airport construction outside of Everglades 

National Park, Florida, channel dredging and wildlife poaching at Cumberland Island 

National Seashore, Georgia; antiquated upstream sewers, hazardous waste dumps and oil 

and gas operations at Cuyahoga Valley National Park, Ohio; and mineral exploration and 

development,  hazardous waste spills, aircraft overflights, land development and grazing 

at Chaco Culture National Historical Park, New Mexico (Buccino et al. 1997). National 

news media described the situation as “parks in peril” (Satchell 1997).  The Natural 

Resources Defense Council (1999) published a compendium of news media and 

magazine articles about threats to U.S. national parks.   

 

The working committees that produced National Parks for the 21st Century: The Vail 

Agenda (National Park Service 1991), an outgrowth of National Park Service’s 75th 

Anniversary Symposium, recommended policy guidance in an array of NPS endeavors. 

The authors were very aware of the need to abate external park threats and plan in a 

regional context.  One year later a respected science committee, commissioned to 

evaluate the NPS science program, published their conclusions. They were not oblivious 

to the need for research related to external threats (Risser et al. 1992:16): “Actions 

outside park boundaries are producing critical changes in ground and surface water, 

accelerated pest introduction, increasing stream sedimentation, and threatening wildlife 

populations.”   By now, magazines like National Geographic raised public awareness of 

external influences to national parks.  One article singled out housing construction, 

proposed highways and dams, and ongoing mining activity as special concern (Mitchell 
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1994).  Government Accounting Office criticism extended into this decade (Government 

Accounting Office 1994, 1995, 1997).      

 

The Fourth Congress on National Parks and Protected Areas was held in Caracas, 

Venezuela, in February 1992.  One of the recommendations of the Caracas Action Plan 

was to integrate protected areas into the surrounding region including the possible 

creation of buffer zones (McNeely 1993).  

 

Awareness Extends to Other U.S. Protected Areas: National Wildlife 
Refuges and Federal Wilderness Areas  
 

As a result of the State of Park Report 1980, other U.S. federal land management 

agencies began to survey their natural resource problems. U.S. Fish and Wildlife Service 

(1983) reported that 58% of the problems in national wildlife refuges were external in 

nature. The draft report copied some of the phraseology from National Park Service 

(1980) and said “In some cases, this degradation or loss of resource is irreversible. It 

represents a sacrifice by a public that, for the most part, is unaware that such a price is 

being paid.”  This statement was edited out of the final report by Reagan Administration 

Department of the Interior political appointees. In addition, terms like “threats” and 

“conflicts” were downgraded to “problems” in the final version to appear less serious to 

the public (Zaslowsky and Watkins 1994:180-181).       
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More than a decade later, Cole and Landres (1996) reviewed external threats to officially 

designated wilderness areas.  The threats included exotic species, domestic livestock, 

water flow disruption, and fire suppression. Other threats were only briefly mentioned: 

mining, gas and oil drilling, poaching, subsistence hunting and gathering, aerial 

overflights, and controlling disease and insects.  A survey of wilderness managers in 

1995 by Kelson and Lilieholm (1997) catalogued 60 different perceived impacts from 

external sources with the top five being fire, military overflights, exotic plants, air 

pollution and water pollution.    
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Climate Change: The Gravest External Threat    

 

The most daunting impact of climate change on protected area biota reached the 

awareness of scientists in the mid-1980s (Peters and Darling 1985). There was a 

realization that few reserve biota can shift their latitudinal niche with a warming climate 

and remain under protective stewardship. By the 1990s, such awareness was gaining 

more attention (Peters and Lovejoy 1992).  Scientific compilations of the entire climate 

change issue were leased (Houghton et al. 1996, Watson et al. 1996) with updates to 

follow.  There were some early efforts to provide protected area planners guidance in 

dealing with climate change (e.g., Shafer 1999b). The predictions for species extinctions 

based on climate change are chilling (Thomas et al., 2003): 15-37% of the species they 

sampled would be “committed to extinction.”  The literature on global warming has 

burgeoned (e.g., Houghton 2005) and is too vast to review here. Dealing with climate 

change will require more than just corridors between reserves (Kostyack et al. 2011).  

 

The 2000s: Reports by Advisory Boards and Commissions    

 

At the request of the Director of the NPS, the National Park System Advisory Board 

produced their report Rethinking the National Parks for the 21st Century (Franklin et al. 

2001).  They recommended that the Service “encourage ecological stewardship outside 
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the parks” and that parks should be “linked with other natural areas through wildlife 

migratory corridors and greenways” (p.17). Years later, the National Parks and 

Conservation Association convened an independent commission and assigned them the 

task of creating a 21st century vision for the NPS.  The National Parks Second Century 

Commission (Baker et al. 2009) said “Today many of the most serious threats too our 

parks come from beyond their borders” (p. 26). They noted that clearcutting on national 

forest land came right up to the boundary of Olympic National Park, Washington (p. 26), 

an observation widely recognized (Shafer 1990: 8).  They also noted that during the last 

20 years in the GYE “Human population has grown by 62%, developed land by 350%” 

(p. 41).  Actually, from 1970 to 1999, the GYE human population increased by 58% and 

developed land by 350% (Hernández 2004, Gude et al. 2006).  In the international arena, 

the International Union for the Conservation of Nature (IUCN) was advocating that 

assessments of park management effectiveness include a consideration of development 

outside their boundaries (Hockings et al. 2000).   

 

The State of America’s National Parks, a report prepared by the National Parks and 

Conservation Foundation and published in 2011 (National Parks and Conservation 

Association 2011), had a refreshing focus on the need for “landscape conservation.”  In 

other words, protecting U.S. national parks requires taking into account things going on 

in the surrounding region.  The report listed activities that disrupted habitat connectivity: 

roads, logging, mining, residential development and grazing. In order the promote habitat 

connectivity, one inventive recommendation included Congress and the Administration 
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offering land preservation incentives to private landowners who own land next to a park.  

Karkkainen (1997:100) indicates that such incentives could include tax penalties/credits 

and tradable development rights. Another option was park expansion (Shafer 2010). 

 

The Matrix    

 

The work of Jansen (1983, 1986) has been viewed by some conservation biologists as the 

beginning of an awareness of protected area “external threats.”  Jansen’s examples 

included weedy species in abandoned or cultivated fields invading adjacent reserves. An 

awareness of external threats actually began more than half a century earlier for U.S. 

national parks. History can provide important insights for modern ecology and 

conservation biology (or conservation science) (Meine 1999).  Using modern landscape 

ecology jargon, it facilitated an appreciation of the importance of the “matrix.” The 

matrix is “the most extensive and connected landscape element type present...a landscape 

element surrounding a patch” (Forman and Godron 1986: 596).  For habitat islands, what 

exists in the matrix has recently been judged just as important as protected area size and 

habitat isolation for determining species number (Prugh et al. 2008, cited in Triantis and 

Bhadwat 2011).  The matrix can be an impediment for animals to traverse and a source of 

external threats to a reserve. Shafer (1990: 111-116) contrasted area/isolation affects with 

threats from external influences two decades earlier.  
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What Does History Tell Us? 

 

In the United States, a concern about outside development affecting protected areas can 

be traced back to 1920 (Foresta 1984), however, a general concern about mining, oil/gas 

extraction, and geothermal projects did not surface until 1979/1980 (National Parks and 

Conservation Association 1979a, 1979b, National Park Service 1980). Thus the source of 

these external threats expanded over time.  The State of the Park Report 1980 (National 

Park Service 1980) brought the issue of external threats to the attention of the U.S. public 

and the Congress.  Actions by Congress to help abate external threats to U.S. national 

parks began in 1982 but stopped in the early 1990s. Science, planning, management and 

politics will always be unavoidably intertwined when addressing external threats to 

protected areas.  As Harold Eidsvik (cited in Lowry 1998:21) stressed in 1985, “Parks are 

a creation of the political process.”  Their management cannot avoid politics (Shafer 

2010). 

 

Awareness in the United States after 1980 about outside park boundary concerns 

coincided with the same insight at the Third World Parks Congress in 1984 (Fall 2002).  

There was a general awakening in the mid-1970s, and especially by 1980, in the U.S. 

conservation biology community about the importance of protected area size, habitat 

isolation and reserve system distribution (Soulé and Wilcox 1980, Frankel and Soulé 

1981). A book about nature reserve design, Nature Reserves: Island Theory and 
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Conservation Practice, written by an NPS staff ecologist, surfaced a decade later touting 

the importance of corridors and buffer zones (Shafer 1990). However, it was not until 

2001 that a blue ribbon commission recommended that U.S. national parks be connected 

by corridors (Franklin et al. 2001). One must ask why such a time lag existed between 

publishing about the problem by agency staff (e.g. 1990) and the resultant 2006 agency 

policy on the need for habitat corridors (National Park Service 2006). Until bolstered by a 

high-level body, NPS does not usually proceed with independent, bold policy initiatives. 

The political oversight of the George W. Bush Administration also played a role in 

thwarting initiatives after the turn of the century, like stalling the release of science 

reports (Shafer 2010). The below charts provide an external threats awareness timeline 

(Figure 3). This represents one example of national park and protected areas institutional 

history contributing to the breath of modern conservation biology.  This chapter has been 

published (Appendix 1).  
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Figure 3: Timelines 
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CHAPTER 3: THE GREATER YELLOWSTONE ECOSYSTEM: 
HISTORY, DESCRIPTION AND THREATS 

 
 

 
“The future of Yellowstone Park and its broader ecosystem will continue to be in doubt.”  
 
                                                                                                          Varley 1988: 223    
 
 
 
The Park and Forests: Early History        

 
 

Yellowstone National Park was created in 1872 (Pritchard 1999). During the 1890s, the 

Congress and the public viewed parks and forests as much the same (Turner 2000).  The 

first tract of protected United States federal forest, dubbed the Yellowstone Park Timber 

Land Reserve, was established in 1891 directly east and south of Yellowstone (Figure 4). 
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Figure 4. Early map of Yellowstone National Park. This map shows the relationship 
between the first boundary of Yellowstone National Park (blue) and the Yellowstone 
Timber Land Reserve (green). From National Park Service. (http://www.history-map-
.com/picture/003/Yellowstone-boundaries-National-Park.htm)   
 
 
 

This was a result of the 1891 Forest Reserve Amendment to the General Revision Act  

(16 U.S.C. §§471) which allowed the creation of “forest reserves” from public land. 

Guidance on forest management came with the USFS Organic Administration Act of 

http://www.history-map-.com/picture/003/Yellowstone-boundaries-National-Park.htm
http://www.history-map-.com/picture/003/Yellowstone-boundaries-National-Park.htm
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1897 (16 U.S.C. §§473-478, 479-482 and 551).  The Reserve included lands that today 

are known as the Shoshone, Bridger-Teton and Targhee National Forests (US Forest 

Service/National Park Service 1987).  However, the terminology “national forest” did not 

arise until 1907. The creation of the Yellowstone Park Timber Land Reserve provided 

more protection for Yellowstone’s migratory ungulates and the Reserve corresponded to 

land proposed for addition to the park during the previous decade by Philip Henry 

Sheridan, George Bird Grinnell, Charles Sargent and others (Bartlett 1989, Carr 1998, 

Schullery 2004). Efforts to add the Reserve to the park did not succeed (Culpin 1992, 

cited in Carr 1998).   Some historians contend that the creation of Yellowstone National 

Park was unopposed by extraction industries because it was viewed as worthless land for 

mining, grazing and logging (Runte 2010).    

 
 
Park Boundary Modifications 
 

The 1884 bill introduced by Senator George Graham Vest, which sought to expand the 

park’s boundary to provide more range for game animals and to protect the upper 

watersheds of rivers, failed to be enacted.  Another bill failed again in 1892 (Bartlett 

1989: 312-314). There were other members of Congress during that period that saw no 

value in government reserves and wanted the park abolished or divided into 160-acre 

tracts and sold (Bartlett 1889: 315). The first boundary modification to Yellowstone 

National Park began in 1929. After successful negotiations between the NPS and the 

Wyoming Game Commission, the newly created eastern boundary followed mountain 

ridges adding 78 mi2 of USFS land to the park (Pritchard 1999). In 1932, most of the 
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park’s eastern boundary, and a small part of the western end of its northern boundary, 

were realigned to correspond to drainage divides or accommodate winter range for elk 

(Cervus elaphus) (Schullery 2004, Yellowstone National Park 2011). For a graphic 

description of various proposed and enacted Yellowstone National Park boundary 

modifications, see Marcus et al. 2012:11).  As George Wright and colleagues later 

argued, “As a natural barrier, a mountain crest is better than a valley or stream... (Wright 

et al. 1933: 38).  Also during 1929, NPS was seeking boundary extensions for Sequoia, 

Bryce Canyon, Zion, Rocky Mountain, and Glacier national parks (Sellars 1997).  

 

Wright (1985) identified reasons for U.S. park boundary expansion and one was to 

minimize conflicts with humans. This reason was a focus of one private conservation 

organization which recommended that NPS identify parks in need of boundary 

expansions to protect against external threats (Conservation Foundation 1985: 275-276).  

The National Parks and Conservation Association (1988) recommended almost 200 

boundary adjustments for the National Park System, many for ecological reasons.  

 
 
Description of the Ecosystem    
 
 

The area of the Greater Yellowstone Ecosystem (GYE) (sometimes called Greater 

Yellowstone Area) was first delineated by Craighead (1977) as representing continuous 

critical habitat for the grizzly bear. Since then, the size of the GYE varied based on the 

source: 14 million ha (Corn and Gorte 1986), 18 million ha (Glick et al. 1991), 26 million 
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ha (Noss et al. 2001) and 36 million ha (Gude et al. 2006).  Using 14 million acres as the 

GYE delimitation, more than 92 % of the land is in federal ownership (Corn and Gorte 

1986).  The federal agencies have given the GYE de facto recognition (Keiter 1989). 

Although the concept of “greater ecosystems” has gained attention in recent decades 

(Grumbine 1990), the parameters of the concept are yet to be defined (Andelman and 

Fagan 2000).  The GYE, using the 18 million acre spatial definition of Glick et al. (1991) 

(Figure 5), contains two national parks (Yellowstone and Grand Teton), one national 

parkway (John D. Rockefeller Memorial Parkway), parts of six national forests (Bridger-

Teton, Shoshone, Caribou-Targhee, Gallatin, Custer, and Beaverhead-Deerlodge), three 

units of the National Wildlife Refuge System (National Elk Refuge, Red Rock Lakes 

NWR, and Gray’s Lake NWR), one Indian Reservation (Wind River), BLM, Bureau of 

Reclamation, state, municipal, and private lands in Wyoming, Montana and Idaho.   
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Figure 5.   The Greater Yellowstone Ecosystem. From Glick et al. (1991). 

 

The GYE is administered by 28 different federal, state and local government agencies 

(Clark and Harvey 1990). However, the federal government represents the dominant 
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organizational management entity (Burroughs and Clark 1995).  If one adopts a GYE 

socio-economic delimitation being about 36 million acres so that the area of 20 counties 

surrounding the park are included, land ownership percentages follow:  private 32%,  

USFS 32%, BLM 19%, national parks 7%, tribal lands 5%, and state lands, wildlife 

refuges, and other federal lands 5%. Such a patchwork of ownership has created an 

enormous land management dilemma.  “Today there remains no common approach to 

land management and no single entity empowered to assess the larger ecological 

ramifications of concurrent development activities within the Ecosystem” (Glick et al. 

1991: 98). There were over 370,000 permanent residents (2.54 persons/km2) as of 2000 

(Gude et al. 2006).   Land uses in the GYE are diverse (see Patten 1991) but the one 

which is key to this investigation are roads. Jones et al. (2009) perceived that resource 

extraction, agriculture and residential development were the top threats to GYE. All of 

these activities require roads.  The GYE is one of the fastest growing areas in the nation 

(Gude et al. 2006).  The entire GYE had been described as an “ecological island” (Barbee 

and Varley 1985, Varley 1988).  

 

Superlatives of the Ecosystem    

  

The GYE is “one of the largest, essentially intact, wild ecosystems remaining in the 

earth’s temperate zone” (Reese 1984:9, Varley 1988: 218, Greater Yellowstone Coalition 

1990:2, cited in Pritchard 1999).  Others are willing to grant such superlative status only 

in terms of the continental United States (Debinski et al. 1999) or the lower 48 states 
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(Camenzind 1985; Gosnell et al. 2006; Fishbein 1997:24). According to Sanjayan et al. 

(2012), the Crown/Yellowstone temperate coniferous forest is only one of 23 areas 

worldwide that had “intact faunal assemblages.”  Yellowstone superlatives include the 

largest concentrations of mammals in the lower 48 states;  one of the largest 

concentrations of  elk in North America; one of the few sanctuaries for the grizzly bear   

in the lower 48 states; home of rare and endangered species; the only place where wild 

buffalo (Bison bison)  still persist since the prehistoric period;  the largest lake in North 

America above the 7,000 foot elevation; circumscribes the headwaters of the 

Yellowstone, Snake and Green Rivers which in turn feed hundreds of streams that 

represent the highest concentration of trout fisheries in the lower 48 states;  harbors the 

largest, most diverse and most intact assemblage of geothermal features on the planet; 

represents one of the last wild tracts where natural processes and disturbances of large 

magnitude manifest under the influence of minimal human manipulation;  and may offer 

the highest concentration of high–quality outdoor recreation opportunities in the country 

(Glick et al. 1991, Yellowstone National Park 2011). Its resources have been documented 

elsewhere (Corn and Gorte 1986).   Congressional oversight hearings were held on the 

GYE in 1985 (Congressional Research Service 1986). Congress asked that a useful 

aggregation document be prepared to aid GYE (US Forest Service/National Park Service 

1987).   
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Threats to Biological Diversity   
 
           

In the United States, habitat elimination and degradation appear to be the most significant 

threats to biological diversity (Wilcove et al. 1998).  Wilcove and colleagues categorized 

habitat destruction activity as follows: agriculture; livestock grazing; mining, oil and gas 

and geothermal exploration and development; logging; infrastructure development; road 

construction, military activities; outdoor recreation; ORVs; water development; dams and 

impoundments; pollutants; land conversion for development; and disruption of fire 

ecology. All of these activities have occurred in the GYE.  Therefore, land use is the key 

reason for biological diversity changes in terrestrial ecosystems (Sala et al. 2000, 

McKinney 2002). All three stages of economic development can be seen in the GYE: 

agricultural, industrial and information/communication (Huston 2005).  Chase (1987: 

424) though the seriousness of external threats to the park had been exaggerated. This 

review may dispel that idea. 

 

National Park Service (1980) identified various external threats to Yellowstone National 

Park. They included oil and gas exploration and development, logging, mining, 

geothermal energy development, hydrological power and reclamation projects, resorts 

and subdivisions. As Reese (1984: 8) noted, “Some of man’s activities on surrounding 

national forest, state and private lands, though politically apart from Yellowstone, pose 

severe threats to the wildlife, water, air, thermal features and other aspects of the park 

itself.”  The Greater Yellowstone Coalition (1984), which Reece headed, identified some 
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of the same GYE threats and others:  mining, oil and gas exploration, dams, roads, 

snowmobile trails, ski resorts, timber sales, and garbage dump removal. The specific 

problematic management issues have been identified since the 1980s. Greater 

Yellowstone Coalition (1986) was an update.   Mapping the global human footprint, 

including around protected areas, demands geographic proxies like human population 

density, settlements, roads and remoteness (Sanderson et al. 2002). We shall now 

examine the most significant threats to the GYE.     

 
Human Population Growth 
 

Using the Glick et al. (1991) GYE ecosystem delineation, there are around 425,000 

people living in the GYE with a population density of 2.93 people/km2 (Hansen 2010). 

The counties surrounding Yellowstone National Park are amongst the fastest growing in 

the United States (Rasker and Hansen 2000). In fact, they are growing faster than 78% of 

all U.S. counties (Hansen et al. 2002).  During the period of 1970-1999, the GYE had a 

58% increase in human population (Gude et al. 2006). That human population is expected 

to increase by around 15,000 residents from 2000 to 2020 (Wyoming Department of 

Administration and Information 2005, cited in US Fish and Wildlife Service 2007). On a 

worldwide basis, human populations outside protected areas are one factor that correlates 

with diminished species diversity inside them (Parks and Harcourt 2002, Harcourt et al. 

2001). 
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Private Homes 
 
 

The construction of rural homes has been the primary form of land use change in the 

GYE (Rasker and Hansen 2000) (Figure 6). 

 

 

Figure 6. Private vacation home next to the Yellowstone River in the Greater 
Yellowstone Ecosystem (http://www.yellowstonevacationhomes.net)    
 

 

From 1950 to 1999, the number of rural homes bordering federal land in the GYE 

expanded by 302% (9,942 to 39,944 homes) (Gude et al. 2006).  Over the shorter time 

http://www.yellowstonevacation/
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period of 1970-1999, the GYE had a 350% increase in rural lands which support exurban 

housing (Gude et al. 2006).  From 1970-1997, the number of rural homes in the Montana 

and Wyoming portion of the GYE increased 402% (Hansen et al. 2002). Halvorson and 

Davis (1996: 339) argued that “long-term data sets are politically powerful.”  

Development data spanning only 30 years is powerful as well.  In light of the above, U.S. 

Fish and Wildlife Service (2007:14919) made a surprising statement: “human population 

growth on private lands is not likely to endanger the Yellowstone [grizzly bear] DPS 

[distinct population segment] in all or a significant portion of its range in the foreseeable 

future.”  Most of the new homes constructed in Gallatin County, Montana, were in prime 

wildlife habitat (Glick and Haggerty 2000).   More than 50% of all U.S. federally listed 

rare and endangered species are in decline due to urbanization (Czech et al. 2000). 

Private land is for sale all over the GYE (Figures 7a,b).  
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Figure 7a. Locations of some private land for sale in the GYE as of 8-2012.  
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Figure 7b.  Private land for sale located on Figure 7a. 
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Resort Development  

 

Major ski resorts in the GYE include the Teton Village near Jackson Hole, Wyoming, the 

Grand Targhee on the Pacific side of the Teton Mountains, and both the Big Sky and Ski 

Yellowstone resorts just west of Bozeman, Montana (Reese 1984).  The Big Sky resort 

(Figure 8) is located on Lone Mountain in the Gallatin National Forest about 15 miles 

from the northwestern border of Yellowstone National Park. Another resort, Ski 

Yellowstone (also called the Yellowstone Club) sits right next to Big Sky on Pioneer and 

Andesite Mountains.   Ski Yellowstone was an invitation only club for millionaires but 

filed for bankruptcy in November 2008. The land came from the USFS based on a land 

swap. Like any development, these ski resorts have environmental impacts such as 

habitat fragmentation, soil erosion and exotic plant species introduction (Tsuyuzaki 

1990). Their creation on USFS lands remains controversial (Briggs 2000). There are 134 

ski resorts on USFS lands (Hudson 2006).   
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Figure 8. Big Sky Ski Resort, Gallatin County, Montana.          
(http:www.visitmt.com/dhski/trail/maps/BIG_SKY_RESORT_EASTERN.jp
g)     

 

 

Roads 

 

Over 7,500 miles of roads reportedly existed on federal lands in the GYE (Glick et al. 

1991:113) (Figure 9).  The road system in the Targhee National Forest is the densest 
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Figure 9.  Forest roads, existing and planned, in the Greater Yellowstone Ecosystem as of 
1987. From Glick et al. (1991).  
 
 
 
in the U.S. National Forest System (Glick et al. 1991:38). However, road construction 

declined in the mid-1990s. In fact, from 1986 to 2002, more than 1,000 miles of roads in 

GYE national forests were eliminated (US Forest Service 2006, cited in US Fish and 

Wildlife Service 2007).  Figure 10 illustrates road closure/decommissioning on the 

Caribou-Targhee- National Forests.      
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Figure 10.   Road closures in Targhee National Forest, Idaho. Source for roads: 
Targhee National Forest 2011.  

 
 

The USFS is reportedly the “world’s most prolific road builder, with a road system that 

now spans more than 375,000 miles (Bechtold et al. 1996). More specifically, the Service 

has a 600,300 km (373,000 mile) road system on 193 million acres (77.8 million ha) 

(Coghlan and Sowa 1998, cited in Forman et al. 2003). Roads have numerous negative 

ecological impacts (Forman and Alexander 1998, Trombulak and Frissell 2000, 

Spellerberg 1998, Gucinski et al. 2001). This study follows the rationale of American 

Wildlands (2006: 12): “Road density acts as an indicator of the amount of anthropogenic 
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disturbance.” According to Theobald et al. (2000), around 80 % of Rocky Mountain 

forest is within three km of private land.   

 

 
Logging    
 

Until the 1950s, the national forests were managed in large part to preserve wilderness 

(Hocker 1979). Logging was common in most U.S. national forests from 1960-1990 

(Parmenter et al. 2003). BLM’s timber harvest in the 1990s was only 10% of that 

harvested on national forests (Laitos and Carr 1999).  

 

The USFS derived its multiple use mandate from the Multiple-Use, Sustained-Yield Act 

(MUSYA) of 1960 (16 U.S.C. §§ 528-531). The BLM derived its multiple use mandate 

from the Federal Land Policy and Management Act (FLPMA) of 1976 (43 U.S.C. §§ 

1701-1784).          

 

Large-scale commercial logging in the GYE was much more widespread during the 

1970s and 1980s (Figure 11). It amounted to 12 billion board feet by the mid-1960s but 

declined to less than 2 billion board feet during the 1990s (Laitos and Carr 1999). Four 

billion board feet of timber was cut from the GYE since the 1960s (Glick and Clark 

1998).   
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Figure 11.  Logging on the Targhee National Forest (pink blocks) up to the western       
boundary of Yellowstone National Park. Landsat image July 13, 1999. From Earth 
Observatory, NASA (http://earth.rice.edu/MTPE/bio/biospheretopics/forestapps/ynp-
log.htm)    

 

 

Congress sometimes demands that the USFS over-harvest its timber (Goldstein 1992). 

Even salvage logging has deleterious impacts to a forest (Lindenmayer and Noss 2006). 

Logging and roads go hand in hand. 

 

http://earth.rice.edu/MTPE/bio/biospheretopics/forestapps/ynp-log.htm
http://earth.rice.edu/MTPE/bio/biospheretopics/forestapps/ynp-log.htm
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In terms of the grizzly bear, clearcutting reduces the amount of habitat for bears 

(McLellan and Shackleton 1989). The bears prefer not to cross clearcuts or other large 

habitat openings (Noss et al. 1996, Nielson et al. 2004). Given the above, the following 

statement in US Forest Service (2006: 259) is perplexing: “changes in the distribution 

and quantity and quality of cover are not necessarily detrimental to grizzly bears.”  

Nielson et al. (2008) suggests that roads are a more important factor for grizzly bear 

survival than how a forest is harvested. Timber harvesting is not permitted in 78 % of 

USFS lands inside the grizzly bear Primary Conservation Area (PCA) because of either 

wilderness designations or because the management area does not allow logging (US 

Forest Service 2006). Within the PCA, the Targhee National Forest has the most land 

suitable for timber harvest. Logging there was recently about 100 acres per year (US 

Forest Service 2006: 153).  The most deleterious past logging activity in the GYE is 

described in Chapter 4. 

 

Water Project Development 
 
 

As of 1991, there were 18 existing major water projects in the GYE and another 17 

proposed (Glick et al. 1991: 111).  Dams can negatively impact river ecosystems 

(Stanford and Ward 1979) with a resultant diminished overall integrity (Figure 12).  
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Figure 12. The Hebgen Lake Dam (lower right) was built on the Madison River in 1913. 
The dam was damaged by an earthquake in 1959 and then improved. It is located just 
outside the western boundary of Yellowstone National Park on the Gallatin National 
Forest near Twin Forks, Montana. The old dam’s ability to continue to function is now a 
concern (http://flyfishyellowstone.blogspot.com/2008_09_01_archive_html).  
 
 

For example, dams can eliminate spring runoff and interfere with the formation of gravel 

bars and braided channels (Glick et al. 1991:106).  The Jackson Lake Dam on the Snake 

River in Grand Teton National Park lowered the magnitude and frequency of floods, 

prompted channel migration, and changed vegetation and wildlife habitat (Marston et al. 

2005). Dams also obstruct the movement of fish (Liermann et al. 2012). There has been 

controversy for decades over removing the four dams on the Lower Snake River 

(Lavinge 2005).  
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About 100 dams existed in national forest wilderness as of 1987 (Dawson and Hendee 

2008: 366-368).  The Greater Yellowstone Coordinating Committee has a plan to manage 

the GYE watershed. A report they sponsored remarks that “water may very well be the  

most valuable natural resource in the Greater Yellowstone Area” (Greater Yellowstone 

Area Hydrology Subcommittee 2006:2).  

           
   
Grazing, Bears and Ranches    
 
 

As of 1991, there were about 200,000 cattle, sheep and horses grazing on public lands in 

the GYE (Glick et al. 1991:113). Nearly 50 % of the GYE public lands at that time were 

leased for grazing (Glick et al. 1991:104). This includes grazing in wilderness areas. But 

this situation creates competition for forage between wildlife and livestock and conflicts 

between ranchers and grizzly bears (Glick 1995). 

 

Grazing has multiple negative impacts to an ecosystem (McClaran 2000). It is generally 

prohibited in NPS units unless preexisting rights occur or other conditions prevail 

(National Park Service 2006). However, grazing is an important and longstanding use 

allowed on USFS and BLM land.  

 

The federal agencies can attempt to phase out grazing rights (Kerr 1998).  For privately 

owned inholdings, whether for grazing or not, USFS and BLM can perform land 

exchanges in order to create more ecologically functional park boundaries (Anderson 
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1979, Beaudoin 2000).  Agencies or NGOs can also purchase easements or development 

rights (Loomis 2002: 526-528) (Figures 13, 14). 

 

 

Figure 13. The Squaw Basin portion of the Blackrock/Spread Creek grazing allotment 
found east Grand Teton National Park in the Bridger Teton National Forest. The 87,500 
acre allotment was retired in 2003 (http://www.forwolves.org/ralph/grizzrpt-old.htm).  
  

http://www.forwolves.org/ralph/grizzrpt-old
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Figure 14. Sheep grazing on the Absaroka-Beartooth Wilderness, Gallatin National 
Forest, Montana and Wyoming. From (http://www.kued.org/?area=pressreleases&action-
details&id=OKky) 
   
 

As of 2003, there were 70 active cattle allotments and seven active sheep allotments 

inside the GYE grizzly bear PCA (US Forest Service 2006: 117). Approximately 300,000 

acres in 22 grazing allotments in prime GYE grizzly bear habitat has thus far been retired 

(Western Alliance for Nature 2010).   As of 2006, only two active sheep allotments 

remained in the PCA, both in the Targhee National Forest (US Forest Service 2006, cited 

in US Fish and Wildlife Service 2007).  There are, however, many sheep grazing 

allotments outside the PCA in the Bridger-Teton and Targhee national forests (US Fish 

and Wildlife Service 2007:14913). Surprisingly, US Fish and Wildlife Service (2007: 

http://www.kued.org/?area=pressreleases&action-details&id=OKky
http://www.kued.org/?area=pressreleases&action-details&id=OKky
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14886) thought eliminating existing grazing allotments was not necessary to maintain the 

current “recovered” status of the grizzly bear.  

 

From 1992-2004, there were 478 documented human-grizzly bear conflicts related to 

livestock on GYE national forests. However, reportedly only 10 % of documented grizzly 

bear deaths since 1975 have been related to livestock (US Forest Service 2006: 92). 

However, in the Primary Conservation Area (PCA), 30 % of sheep allotments active in 

2003 had documented grizzly bear conflicts and for 24 % of the cattle allotments (US 

Forest Service 2006: 346).  From 1992-2004, 45 % of grizzly bear/human conflicts 

occurred on private lands (US Forest Service 2006: 259). 

 
A study of ten GYE counties (but excluding extensive resort development or urban 

development) revealed that from 1990-2001, 1,479,046 acres of ranchland changed hands 

as a result of 582 land sales of 400 acres or more (Gosnell et al. 2006). The land 

purchasers included amenity buyer 43%, traditional ranchers 25%, investors 12%, and 

conservation organizations 2%. Contrary to popular perception, large ranchland tracts 

tended to remain intact (Gosnell et al. 2006). However, ranching does have negative 

ecological impacts (Fleischner 1994). 

  

The national forests in the GYE contain thousands of acres of inholdings as a result of 

mining patents, homesteading laws and railroad grants (Greater Yellowstone 

Coordinating Committee 2008: 2-3). Such inholdings may allow not only for grazing but 

for mining and oil and gas extraction.    
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Mining 
 

There are two ways that minerals from federal lands can be acquired: claims and leases.  

Locatable or “hardrock” minerals are available to the public by authority of the Mining 

Act of 1872 (17 Stat. 91, 30 U.S.C. 21 et seq.) via claims.   Leases are used for other 

minerals, including most energy resources (e.g., oil, gas, coal, phosphates, and 

geothermal) by authority of the Mineral Leasing Act of 1920 (30 U.S.C. §§ 181 et seq.).  

This act declared that fuel and fertilizer minerals (i.e., oil, gas, coal, shale oil, and four 

fertilizer minerals) would no longer be “locatable” but rather could be leased. Leasing 

provides the government with more flexibility than location (Corn and Gorte 1986, 

Glickman and Coggins 2006).       

 
Mineral Location  

 

The GYE has a long history of locatable hardrock mining going back to the late 1800s. 

Such activity has since declined (US Forest Service 2006: 206).  As of 1987, there were 

12, 816 mining claims on federal lands in the GYE but 69 % were inactive (US Forest 

Service/National Park Service 1987:5-27).  As of 1984, the USFS indicated that there 

were more than 2,300 mining claims in the North Absaroka and Washakie wildernesses 

and 380 claims in the Absaroka-Beartooth wilderness (Reese 1984). As of 2006, there 

were 1,354 mining claims in the GYE’s grizzly bear Primary Conservation Area (US 

Forest Service 2006, cited in Fish and Wildlife Service 2007). Some of these mining 

locations have been mapped (Figure 15).  
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Figure 15. Locations of mineral sites and active or suspended oil and gas leases in the 
GYE including inside the PCA. Source for mineral/oil and gas data: USFS (2006). 
Source for PCA: US Fish and Wildlife Service.    
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According to a BLM official, “The BLM does not have the authority to deny a mining 

claim” (Corn and Gorte 1986: 75). The current greatest mining threat in the GYE is for 

phosphate (Figure 16).  

 

 

Figure 16. Phosphate mine on the Blackfoot River in the Targhee-Caribou National 
Forest.  From Ecoflight (http:www.ecoflight.org.issues/gallery/Idaho-Blackfoot-River---
Phosphate/?img=4)    
 

 

The key minerals sought include gold and silver, but others that have been mined include 

chromium, copper, iron, lead, molybdenum, nickel, platinum, tungsten and zinc.  The key 

areas with potential for exploitation include the Absaroka, Gros Ventre, Salt River and 
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Caribou Ranges. Non-metal mining includes talc in the Beaverhead National Forest, 

travertine and asbestos in the Gallatin National Forest and rock salt in the Caribou 

National Forest (Corn and Gorte 1986:102). One famous GYE hardrock mining activity 

is described in Chapter 4. 

 
Mineral Leasing    

 
The 1980s Situation  
  

 
According to US Forest Service/National Park Service (1987: 5-27), there were 

2,071,800 million acres of land in the GYE leased for oil and gas, or with pending leases. 

According to Corn and Gorte (1986: 71-72), the BLM reported 398 existing leases in 

Idaho, with 75 more pending and 6,600 leases in Wyoming, with 40 pending.  The USFS 

reported 158 leases in the Gallatin National Forest and 169 leases in the Beaverhead 

National Forest.  There were 18 producing wells, 9 other active drilling sites and 38 

abandoned wells in the Bridger-Teton NF.  According to Reese (1984), there were 1, 600 

oil and gas leases covering 2.3 million acres on the Bridger-Teton National Forest, 75 % 

of the Targhee National Forest was leased or under lease application, and ½  million 

acres of the Washakie Wilderness was under lease application, as was 20,000 acres in the 

Absaroka-Beartooth Wilderness.  According to Glick (1991: 110), as of 1987, 200 oil and 

gas wells were drilled, 6,000,000 acres of national forest was open to leasing, and there 

were 7,000 pending leases mostly on the Bridger-Teton National Forest.  According to 

US Forest Service/National Park Service (1987:5-28), about 40 % of federal land in the 

GYE was open to leasing but with varying restrictions.  
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The USFS waived their “no surface occupancy” stipulation to allow oil and gas drilling 

outside of Grand Teton National Park, Wyoming (Keiter 1989). Against NPS protests, 

the USFS dropped its “no-leasing buffer zone next to national parks” stipulation that 

applied to the Bridger-Teton National Forest and allowed an oil well to be drilled next to 

Yellowstone on the Shoshone National Forest (Keiter 1989). Hocker (1979: 389) thought 

oil and gas development was the greatest single threat to Yellowstone National Park. It 

was the most controversial federal land use in the GYE (Corn and Gorte 1986: 79).  As of 

1986, the areas in the GYE with high oil and gas potential included the eastern edge of 

the Shoshone National Forest, the Wyoming and Salt River Ranges (Figure 17), the 

Snake River Valley in Idaho and the Henry’s Lake Area. The majority of oil and gas 

drilling took place on the Bridger-Teton National Forest (Corn and Gorte 1986:99).  
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Figure 17.  Gas drilling on Riley Ridge, Bridger National Forest, Wyoming.  From 
Western Wild (http://www.westernwild.org/drilling-the-greater-yellowstone)     
 

 

In May 1982, the DOI approved an application to drill for gas in the Gros Ventre 

wilderness located in the GYE’s Bridger-Teton National Forest. When it became clear 

that the DOI intended to issue an oil and gas lease for the GYE’s Washakie wilderness, 

protest followed (Cwik 1983). However, the DOI has a right to prohibit the development 

of an oil or gas lease if it determines that it will result in unacceptable environmental 

degradation (Axline 1983).  The USFS has been accused of not complying with the 

National Environmental Policy Act ( 42 U.S.C. §§ 4321-4331) and the National Forest 

http://www.westernwild.org/drilling-the-greater-yellowstone
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Management Act (16 U.S.C. §§1600-1614) when leasing oil and gas rights (Sierra Club 

1986).   

 

The 2000s Situation  

 

Only about 150 wells have been drilled in the Bridger-Teton National Forest (US Forest 

Service 2006:211). In the six GYE national forests, there were 90 active leases (US 

Forest Service 2006:209).  However, there were reportedly only 14 active oil and gas 

wells in the Bridger-Teton National Forest, all in the Wyoming Range (US Forest Service 

2006, cited US Fish and Wildlife Service 2007). All active leases will be honored (US 

Forest Service 2006: 213). BLM lands in the Upper Green River Valley, near Pinedale, 

Wyoming, have the highest density of oil and gas wells in the GYE (Figures 18 and 19). 

The threat of the USFS authorizing more natural gas development on the Bridger-Teton 

National Forest continues (Madison 2011).  
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Figure 18. Oil and gas wells in the Jonah Field near Pinedale, Wyoming. From Ecoflight 
(http://ecoflight.org/issues/gallery/Wyoming-Pinedale-Anticline-and-Jonah/?img=7)    
  

http://ecoflight.org/issues/gallery/Wyoming-Pinedale-Anticline-and
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Figure 19. Oil and gas well on the Pinedale Anticline, near Pinedale, Wyoming.  
(http://www.earthpulsedaily.net/epd-past/environmental-and-social-impacts-of-oil-and-
gas)     
 

 

The USFS has the right to withdraw lands from oil and gas exploration and extraction. 

About 45 % of the GYE national forests are closed to such development. Even if such 

formal action is not taken, a “no surface occupancy restriction” can constitute a de facto 

withdrawal. The BLM is the agency with the actual authority to issue and cancel leases 

on USFS lands (Leal et al. 1990).  However, as BLM Director Burford testified, “the 

Forest Service has veto power [on leasing], and they are the ones that say whether or not 

we can lease in lands which have been made national forests out of the public domain” 

(Hocker 1979: 397).  One ongoing and controversial GYE oil and gas extraction activity 

is described in Chapter 4. 

http://www.earthpulsedaily.net/epd-past/environmental-and-social-impacts-of-oil-and
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The negative aspects of oil and development includes habitat destruction from the 

construction of drill pads and roads, the possible flow of toxic mud into streams, noise 

and the influx of people (Glick et al. 1991:103-104). More impacts are described by 

Noble (1982).  

 

Wilderness and Mining   

 

National forest wilderness areas are withdrawn from mineral leasing and hardrock and 

material mining.   However, Federal agencies cannot deny access to valid claims, even 

those in wilderness, but they can regulate extraction methodologies (Thompson 1996). 

The agencies have the power to approve or disapprove the mining “plan of operations” as 

well as how access is achieved (Hubbard et al. 1998). In spite of such agency 

discretionary power, mining has occurred in some official federal wilderness areas (Gorte 

2010).  Claims for mining and leases for oil and gas cluster next to the GYE wilderness 

boundary (Figure 20). 

 

During the tenure of Secretary of the Interior James Watt (1981-1983), the Department of 

the Interior (DOI) offered 1000 leases in wilderness and potential wilderness sites (Cwik 

1983).  This happened because the Wilderness Act of 1964 (16 U.S.C. §§ 1131 et seq.) 

allowed for the leasing of oil, gas and minerals until December 31, 1983, with the 

approval of the Secretary of the Interior. Watt took advantage of this waning opportunity. 
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In fact, the public was so outraged that Congress prohibited the USFS from processing 

permits during FY 1983 (Zaslowski and Watkins 1994: 216-218). 
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Figure 20. Mineral sites and active or suspended oil and gas leases abut the GYE 
wilderness boundary as of 2006. Source for wilderness: University of Montana. Source 
for mining/oil and gas data: US Forest Service (2006). 
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Section 4(d) (3) of the Wilderness Act of 1964 addresses mining in wilderness. Some key 

points follow (Dawson and Hendee 2008: 96-104): 

     

-Mining and mineral leasing on claims established on USFS lands before passage 

of the Wilderness Act most likely will persist indefinitely. 

 

-Mining and mineral leasing claims could continue to be created on USFS lands 

until December 31, 1983.  

 

-After January 1, 1984, minerals on USFS lands were withdrawn from extraction 

though they were still subject to valid existing rights.      

 

-The Secretary of Agriculture was instructed to promulgate “reasonable 

regulations” to allow owners to access such mining properties. 

 

However, as of 1984, little hardrock mining had actually occurred in wilderness and the 

agencies rarely issued a lease (Glickman and Coggins 2006: 367).  Exploratory drilling is 

allowed in wilderness (Bieg 1983).  Events surrounding the New World Mine in the 

Gallatin National Forest during the 1990s caused one commentator to call for additional 

reform of the General Mining Law of  1872 (30 U.S.C. §§ 22-42) (Ekey 1997). This old 

law also provides a miner with “extra-lateral rights” (i.e., the miner can drill laterally 
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beneath his claim) if the claim is located on national forest land or wilderness (Ziemer 

1998).  

                      
Units of the National Park System are different but also similar.  In national parks and 

monuments (and every type of unit except for five national recreation areas), new mining 

claims cannot be established. Congress can specify in a park’s  enabling legislation that 

mining can occur but NPS can still specify how exploration, extraction and transportation 

will be conducted (Loomis 2002: 481-482).  However, if preexisting private mining 

claims, mineral leases, or mineral rights exist, mineral development can proceed as long 

as permanent damage to the park resources does not occur (National Park Service 2006).  

 
 
Geothermal Development  

 
 
The largest functional geothermal basin in the world exists in the GYE with its more than 

300 geysers and 10,000 thermal features. There are three Known Geothermal Resource 

Areas (KGRA) there include the Yellowstone KGRA, the Island Park KGRA, and the 

Corwin Springs KGRA (Glick et al. 1991).  As of 1987, in the Island Park KGRA, more 

than 70 industrial and utility companies applied for leases on 70,000 acres of the Targhee 

National Forest (Reese 1984). According to Dodd (1988), as of 1986, 107 lease 

applications covering 175,000 acres had been received for this KGRA.  In response to 

these proposals to lease portions of the Targhee National Forest for geothermal power 

extraction, an environmental impact statement released by the USFS admitted that it was 

not known whether there were underground connections between the proposed drill site 
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and the park’s geysers (Runte 2010: 229). This provided the USFS with no basis for an 

informed decision as to whether or not to lease. No leases were ever approved. 

 

The Geothermal Steam Act of 1970 (30 U.S.C. §§ 1001 et seq.) authorized the Secretary 

of the Interior to grant leases on some federal lands but did not contain language which 

clearly required the protection of natural resources from exploitation damage. The Act 

excluded national parks, national refuges and national recreation areas but not wilderness 

(Glickman and Coggins 2006: 196).  However, the Act was amended in 1984 which 

stopped geothermal development in the Island Park KGRA, only 20 km from 

Yellowstone National Park’s western boundary in the Targhee National Forest, but left 

the state and private lands in the Corwin Springs KGRA open to development, just 8 km 

from the park’s boundary, A 1988 amendment to the Geothermal Steam Act placed a 

moratorium on development at Corwin Springs and gave the Secretary of the Interior the 

power to deny geothermal steam applications. The Old Faithful Protection Act of 1995 

would have provided the park with additional protection but it never became law 

(Steingisser and Marcus 2009).  

 

Much like oil and gas exploration and exploitation, geothermal drilling requires drill pads 

and roads. There are examples in United States and around the world where geothermal 

exploitation resulted in the demise of a geyser basin. It is therefore not an unfounded fear 

that geothermal drilling outside of Yellowstone National Park could cause the 
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termination of some geyser activity inside the park (Reese 1984).   One specific GYE 

geothermal mining threat is described in Chapter 4. 
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CHAPTER 4: SITE SPECIFIC EXAMPLES OF BEYOND BOUNDARY 
DEVELOPMENT THREATS 

 
 
 
“Today, with their surrounding buffer zones gradually disappearing, many of these parks 
are experiencing significant and widespread adverse effects of external encroachment.”  
                                                                                               
  
                                                                                                               NPS 1980: viii 
 
 

Yellowstone National Park has faced a diverse barrage of external threats to its biological 

integrity to which there are few easy solutions. We shall examine some threat situations 

to the Greater Yellowstone Ecosystem (GYE) and elsewhere, to see what forms of action 

resulted in threat diminishment or resolution.  

 
Threats in the GYE 
 
Urbanization and Private Homes  
 

Up until the 1990s, over one million acres of the GYE’s three million acres of private 

land was subdivided (Glick et al. 1991).  According to Glick and Freese (2004), the 

future of biodiversity in the GYE hinges on the future of its remaining private lands.  The 

amount and distribution of private lands in the GYE exacerbates the goal of ecosystem 

management (Figure 21).  
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Figure 21. Human population density in the Greater Yellowstone Ecosystem is greatest 
on private land (dark red). This delimitation of the Ecosystem is defined by Gude et al. 
(2006) and includes 20 counties and 36 million acres. Data from Theobald (2000). Figure 
from Noss et al. (2001) at 
(http://www.conservationplanninginstitute.org/files/gyc_exec_summ.pdf)    
 
 

Compas (2007) studied private land use planning in Gallatin County, Montana, and 

concluded that any shift in development patterns has been mostly in the design of the 

development itself rather than where development occurs in the county.  Compas also 

identified places in the GYE where future growth was most likely the highest (Figure 22). 

According to Gude et al. (2006:148), “15 of the 20 GYE counties have no county–wide 

zoning plan, and 4 GYE counties have no full-time planners on staff.”   The NPS rarely 

http://www.comservationplanninginstitute.org/files/gyc_exec_summ.pdf
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waded into these issues and only when development was within 2 km of the park and 

affected a species like Rocky Mountain elk (Cervus elaphus) or grizzly bear (Compas 

2007).   

 

 

 
Figure 22.  Projected growth of rural housing in the Greater Yellowstone Ecosystem. 
From Compas (2007).  
 

 

“There is no ‘magic bullet’ for ameliorating the adverse impacts of development” 

(Johnson 2001:9) but effective local planning controls, like zoning, could do much to 

protect nearby parks and reserves.  Some land conservation successes are undeniable.  Up 
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to July 2004, over 450,000 acres of GYE private land (which is 5 % of the total private 

land) had been conserved using easements (US Forest Service 2006:260). The Nature 

Conservancy indicates the figure is 500,000 acres (Anonymous 2011). The town of 

Jackson is one of the larger urban areas in the GYE (Figure 23).   

 

 

Figure 23. The town of Jackson, Wyoming.  From Ecoflight 
(http://ecoflight.org/issues/gallery/Wyoming-Jackson---Urban-Planning/?img=3)  
  

http://ecoflight.org/issues/gallery/Wyoming-Jackson
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Logging    

 

In the Targhee National Forest, one of six national forests in the GYE, 38% of its forest 

was logged during 1950-1990 (A. Hansen, unpublished data, cited in Parmenter et al.  

2003).  From 1961 to 1989, timber harvest on the Targhee increased by 645% compared 

to only 24% for the other six GYE national forests (Glick et al. 1991: 115). The Targhee 

was logged due to an insect infestation (Figure 24). This timber harvest rationale began a 

30-year, one billion board-feet logging program that created 3,600 miles of roads and 

motorized trails (Walder 1999).  The logging peaked in 1978 at 107.4 million board-feet, 

ranged from 46-84 million board-feet until 1990, dropped to 21 million board-feet by 

1992, and by the  late 1990s declined to less than 10 million board-feet (Walder 1999).  

 

 

Figure 24. A view during 1984 of the Madison Plateau of the Targhee National Forest 
about three miles west of Yellowstone National Park’s western boundary (From Reese 
1984). 
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A 1980s Targhee National Forest Plan acknowledged that logging would affect Situation 

I grizzly bear habitat (Reese 1984: 77).  Such logging and roading was correlated with the 

grizzly bear almost disappearing from the Targhee (Willcox 1995).  Pritchard (1999:260) 

reported that, as of 1987, the Greater Yellowstone Coalition thought logging represented 

the greatest threat to the bear. The USFS’s “Recovery Area” for the grizzly bear included 

the Targhee (Merrill and Mattson 2003).  

   

A lawsuit filed by NGOs claimed that clearcutting on the Targhee reduced grizzly bear 

habitat and was not in compliance with the Endangered Species Act of 1973 (16 U.S.C. 

1531 et seq.) (Keiter and Boyce 1991). This was compounded by the fact that the 

Targhee was the only national forest in grizzly bear territory that lacked road standards 

(Willcox 1995).  During the late 1980s and early 1990s, NGOs started appealing USFS 

timber sales scheduled for the Targhee (Maughan 1997).  From 1992-1993, the USFS 

closed 1,245 miles of its roads in that forest. By 1997, the agency prohibited clear-cutting 

and ORVs in 59,000 acres of grizzly bear “secure areas” (Wilkinson 1999). Thus logging 

on the Targhee National Forest was halted as a result of litigation over “threatened” 

grizzly bear habitat as a result protection afforded by the Endangered Species Act. 
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Hardrock Mining   

 

Located on the Gallatin National Forest north of Yellowstone National Park, mining has 

occurred in the New World Mining District for over a century (Willcox 1995). A 

Superfund site on that District leached chemicals into the park. During the 1990s, gold 

mining was planned on the District but of far greater scale than before (Willcox 1995). 

This 1990s gold mining site was just 1.7 km outside the northern boundary of the park 

(Humphries 1996, Dykstra 1997, Ferre 1995, Nimmo et al. 1998, Lockhart 1997) 

(Figures 25 and 26).  To stop this initiative, President Clinton brokered a land exchange 

along with other assets worth $65 million.  The deal involved a $22.5 million trust fund 

to clean up the mining mess. The effort was finally concluded when 1,426 acres of 

remaining underground rights sold for $9 million during 2009-2010 (Repanshek 2010).        
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Figure 25. Henderson Mountain, Gallatin National Forest, the location of the once 
proposed New World mining project. This proposed mine was within the New World 
Mining District which witnessed mining for a century. From Ecoflight.  
(http://switchboard.nrdc.org/blogs/willcox/bruce_gordon_ecoflight_and_the_htm   
 

http://switchboard.nrdc.org/blogs/willcox/bruce_gordon_ecoflight_and_the
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Figure 26. Mining waste flowing from the New World Mining District in 2001.  From US 
Geological Survey (http://pubs.usgs.gov/wri/wr10042611/htdocs/coverjpg.htm)  
 

 

Geothermal Exploitation    

 

The Church Universal and Triumphant purchased a 120,000 acre ranch on the northern 

border of Yellowstone National Park in 1981 (Figure 27). They planned to use 

underground hot water reserves at LaDuke Hot Springs, just ten miles north of the Park’s 

Mammoth Geyser Basin.  However, there was concern that such pumping might 

jeopardize Mammoth Springs and possibly other hot springs in the park (Ness 1988, 

Barrick 2009).  Keiter (1993) describes Congressional attempts to deal with this issue 

through legislation. Specifically, H.R. 1137, the Lost Creek Land Exchange Act of 1994, 
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authorized the Secretary of Agriculture (DOA) to acquire lands or interests in lands 

owned by the Church.  By 1998/1998, portions of the Royal Teton Ranch were controlled 

by the DOA through land sale and easements (Barrick 2009). The church gave up its 

rights in 1999 to tap into the geothermal energy source.  By 2006, an agreement was 

signed that curtailed the Ranch’s use of geothermal energy and permitted ungulates to 

graze on their property (Barrick 2009).    

 

 

 
Figure 27. Church Universal and Triumphant near Corwin Springs, Montana. 
(http://cache.daylife.com/imageserve/04YM6hnb5xd2x/610x.jpg)  
  

http://cache.daylife.com/imageserve/04YM6hnb5xd2x/610x.jpg
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Oil and Gas Exploration and Extraction     

  

One of the most contentious GYE controversies was the potential expansion of oil 

drilling platforms in the Jonas Field and the Pinedale Anticline near Pinedale, Wyoming 

(Mitchell 2005). The Upper Green River Valley is the winter home for more than 

100,000 big game animals (Berger 2004). It is also the largest block of public land winter 

range in the GYE (Thompson et al. 2004).  

 

The Pinedale Anticline is 56.3 km (35 miles) long and 9.7 km (6 miles) wide and forms a 

natural corridor between the Wind River and Wyoming Ranges. In terms of area, the 

Anticline is 798 km2 (308 mi2) (Sawyer et al. 2002). The Anticline is one of the richest 

known oil and gas deposits in the nation. Eighty percent of the land and 83% of the 

minerals are owned by the BLM (Sawyer et al.  2002).  According to a company that has 

been drilling the Anticline for 40 years, it contains 20 trillion cubic feet of natural gas, 

enough to supply the entire United States for one year (Mitchell 2005). Prior to the 

1990s, there were 30 active wells on the Anticline but by the 2000s there were 662 wells 

on 348 well pads. One BLM alternative identified in their 2000 Final Environmental 

Impact Statement was to allow another 4,400 wells to be drilled there (Wyoming Outdoor 

Council et al. 2007).    
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The fate of the Pinedale Anticline is not encouraging if one observes what transpired at 

the 30,000 acre Jonah Field just to its south, one of the largest U.S. onshore gas field 

discoveries in the later half of the 20th century (Figure 28).  In the five years prior to 

2004, 468 wells were drilled, and in the process, 14% of the 116.5 km2 area was 

bulldozed for well-pads, roads pipelines, and production facilities (Shogren 2004). The 

wildlife impacts of all this proposed and ongoing development are not well understood 

(Sawyer et al. 2004).  

  

 

 
Figure 28. Jonah Field near Pinedale, Wyoming. From Ecoflight 
(http://ecoflight.org/issues/gallery/Wyoming-Pinedale-Anticline-and-Jonah/?img=9) 
 

http://ecoflight.org/issues/gallery/Wyoming-Pinedale-Anticline-and-Jonah/?img=9
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President George W. Bush’s Executive Order #13212 of May 2001 said agencies shall 

“expedite review of permits or take other actions as necessary to accelerate the 

completion on energy-related projects” (Berger 2003).  By 2002, some 1990s 

environmental safeguards in place for oil and gas exploration on BLM lands were lifted. 

Companies like Questar, Ultra and Shell were granted higher well densities, year-round 

operations, and relaxed pollutant limits (Glick 2007). The Energy Policy Act of 2005 (42 

U.S.C. §§ 13201 et seq.) exempted energy companies from many environmental laws.  

New regulations stemming from the Act speeded up the application process with 

“categorical exclusions” (Glick 2008).  By 2004, there were 2,200 wells pumping in the 

Upper Green River Valley (Maffly 2003).  From 2001-2007, BLM approved 33,000 

applications for drilling permits in the Rocky Mountain region (Glick 2008). However, 

the Obama administration has pledged to give lease applications on the Pinedale 

Anticline, Jonas Field, and elsewhere a more thorough environmental review (Daly 

2010).   

 

A small band of pronghorn antelope (Antilocapra americana) is intertwined with the 

Upper Green River Valley and its oil and gas extraction.  Despite subdivisions, fences, 

roads, oil and gas development, pipelines, and other obstacles, this band of about 200 

animals still travels from their summer home in Grand Teton National Park to their 

historic winter range in the Upper Green River Valley (Figure 29) and further south in the 

Red Desert.  In so doing, they wind their way through oil and gas development 
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.  

Figure 29. Trapper’s Point bottleneck for pronghorn antelope migration (From Berger 
2004)  

 
 

in the Pinedale Anticline and the Jonah Field.  This pronghorn corridor issue has come to 

the attention of the American public via articles in popular magazines (e.g., Mitchell 

2005; Glick 2007, 2008; Kemper 2008) and the National Geographic Society Television 

Series “Great Migrations” which aired in 2011. The projected impacts of this drilling on 

the sagebrush-dominated biotic communities are considerable (Thompson et al. 2004). 

 

The Western Governor’s Association unanimously approved a resolution (07-01) entitled 

Protecting Wildlife Corridors and Crucial Habitat in the West.  It also instructed the 

Association to "identify key wildlife migration corridors and crucial habitats in the West 

and make recommendations on needed policy options for preserving those landscapes."   
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By June 2008, the Association adopted a report entitled Western Governor’s Association 

Wildlife Corridor Initiative (Anonymous 2008).  

 

Government officials for Grand Teton NP, the National Elk Refuge in Jackson Hole, and 

the Bridger-Teton National Forest signed a symbolic letter in early February, 2008, 

agreeing to cooperate in preserving this long-trekking migratory pronghorn herd.  BLM, 

however, who owns 90% of the land along the migratory corridor, did not participate in 

the signing (Hatch 2008).  On May 31, 2008, the Forest Supervisor of Bridger-Teton 

National Forest signed an amendment to a forest management plan agreeing to protect 45 

miles of pronghorn corridor that it manages (Hamilton 2008).     

 

The Wyoming Range and Legacy Act of 2007 (S. 2229) was signed into law as part of 

the Omnibus Public Land Management Act of 2009 (123 Stat. 991-1456; P.L. 111-11).  It 

withdrew 1.2 million acres in the Wyoming Range, within the Bridger-Teton National 

Forest, from oil and gas leasing and encouraged private land owners to voluntarily sell 

their leases (Anonymous 2009). On October 5, 2012, 58,000 remaining acres in the 

Wyoming Range were protected from drilling (Anonymous 2012).  There was internal 

talk within the Obama administration about making the Red Desert a national monument 

(Casimiro 2010) and this actually happened.  

  
To sum up, the NGO community concerned with the Upper Green River Valley did many 

things that were positive: they organized, they instigated national publicity, they met with 

diverse interest groups, they helped write planning documents, they contacted state and 
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federal agencies, they challenged oil and gas leases, they helped inform the scientific 

community, they enlisted the support of the Western Governor's Association, and they 

secured funds from the Department of the Interior. However, the problem is not over.  

 
Threats Nationally   
  
 
Logging: Redwoods National Park, California    
     
 

Redwoods National Park, California, was established in 1968 but only the lower reaches 

of several watersheds were included within its park boundary. At this time, logging on 

adjacent private lands was causing sediment to flow into the park. Congress in 1978 

expanded the park boundary by 40,000 acres which incorporated more of its watershed 

area within its confines (Crabtree 1975, Agee 1980) (Figure 30).  This legislation, 

incidentally, gave NPS the responsibility to deal with external threats but not the 

authority (Keiter 1989). Private land secured in 1968 (58,000 acres) plus the 1978 

additions (30,000 acres) cost the government $1.5 billion (Mackintosh 1991). The 

removal of logging roads and other landscape restoration activities have succeeded in 

creating a more aesthetically pleasing park landscape (Havlick 2006). 
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Figure 30. Logged landscape approximately 0.25 miles outside the boundary of 
Redwoods National Park, California, in 1975. The treeline in the background was the 
park boundary at that time. The park boundary was expanded in 1978 to subsume this 
logged area. Photo by National Park Service. From Shafer (1994).  
 

 

Resort Building: Mineral King, California    

 

Mineral King is a 7.5 mile long glacial valley in the southern portion of California’s 

Sierra Nevada Mountains.  The valley is the location of one of the most famous examples 

of conflict between the US Forest Service and environmentalists. In the 1960s, the Walt 

Disney Company proposed to build a ski resort in the valley. As the size of the proposed 

resort expanded, the development project was opposed by the Sierra Club. When public 
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opposition to the development plan grew, Congress added the valley to Yosemite 

National Park in 1978 (Bryson 1972, Sax 1973).  

 

Agriculture: Everglades National Park, Florida   

 

Everglades National Park, Florida, was authorized in 1934 and established in 1947. 

Since that time, the park as been severely influenced by insufficient freshwater inflow 

(Kushlan 1979, 1987).  This was caused by water being diverted for irrigation by the 

sugar industry, urban development and flood control (Harwell et al. 1996, Gunderson et 

al. 1995).  In 2000, the U.S. Congress agreed to fund a multi-billion dollar 

Comprehensive Everglades Restoration Plan (Ansson 2000) but implementation has been 

problematic. The George W. Bush Administration removed Everglades National Park 

from UNESCO’s List of World Heritage in Danger in 2007 (Lowry 2009) but under the 

Obama administration it was put back on that List in July 2010.  Also see Zaslowsky and 

Watkins (1994) and Balint et al. (2011: 34-42).    

  

Commercial Development: Zion National Park, Utah     

 

A commercial developer, World Odyssey Inc., planned to build a giant seven-story movie 

theatre and retail complex next to the south entrance of Zion National Park, Utah, 

consisting of an 80-room motel, spa, pool, gift shops, lounge and restaurant plus and 

parking space for 275 automobiles.  A later modified plan would accommodate 5,000 



 

126 
 

square feet of retail shops and 169 automobiles. Environmentalists complained that the 

complex would create a visual obstruction that would bother park campers staying at the 

park’s Watchman Campground.  The development would also reportedly create more 

traffic, noise, litter, and air and light pollution.  The town of Springvale wanted the 

development because of its economic benefits (Giesser 1993).  The Springvale Town 

Council granted their approval to begin construction during May 1991 (Anonymous 

1991a).  Environmentalists went to court to stop the development during August 1991 

(Anonymous 1991b). NPS unfortunately did not take legal action to stop the 

development. The complex was built regardless of NPS’s wishes. Giesser (1993) argued 

that NPS could have fought this development by invoking a public nuisance action under 

federal common law or state law.  

 

Conclusion  

  

As the above examples illustrate, experience in the GYE and elsewhere has proven that 

some approaches work for mitigating external threats:  stopping private land development  

(by buying easements), stopping logging and roading (by using litigation), stopping 

hardrock mining (through land exchange and purchase), reducing or stopping oil and gas 

exploration and development  (via legislation), stopping grazing (by phase out and 

purchase), stopping geothermal exploration and development (through legislation and 

persuasion), and halting resort development (by adding land to a park, exchanging land, 

or preventing the US Forest Service from granting resort permits).  For mining, other 
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management solutions can be employed including regulating access, non-approval of a 

plan of operations and withdrawal of future exploration opportunities.  
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CHAPTER 5: LAND USE PLANNING 
 

 
 

“We have confidence that, because of their mutual concern, such activities [harmful land 
use] in the vicinity of the public lands will be appropriately regulated by state and local 
authorities in close cooperation with the Federal agencies.” 

 

                                                 Public Land Law Review Commission 1970: 82 

 

Introduction 

 

According to Primm and Clark (1996: 157), the central question in the Greater 

Yellowstone Ecosystem (GYE) policy debate is a scientific one: “how do we manage our 

wild areas in light of all the demands and encroachments civilization makes upon them?” 

The influx of new residents to the periphery of natural areas creates governance 

challenges if we were to maintain the integrity of the reserves (Kretser et al. 2009). 

Shafer (2010) identified a systematic approach to improve biological diversity 

conservation in U.S. national parks by increasing effective park size, reducing external 

threats, and improving habitat connectivity.  Let us review some basic land use planning 

notions and then some specific potential tools.      
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Land use planning is now a discipline (Platt 2004) and its practice remains a contentious 

topic in the United States (Diamond and Noonan 1996). It is based on one common sense 

assumption:  “A penny of conservation prevention is worth a pound of restoration cure” 

(Weber 2004:3). From an ecological perspective, its purpose was expressed by Forman 

(2001: vi): “creating a mesh of nature and people where both thrive over the long term.” 

Travis (2007:4) expressed a pessimistic view, “Traditional land use planning has done 

little to mitigate the negative effects of rapid western growth...”  New approaches to land 

use planning are needed to achieve more reductions in biological diversity losses.  The 

following characterization does not have to always prevail:  “Plans are only as good as 

the action they lead to. Too many plans are long on content and short on delivery” 

(Davey 1998: 41).  Some government agencies write lengthy plans but do not get to the 

implementation stage.  The plan becomes the work product rather than representing only 

the tool to guide subsequent work. Today, there is increasing discussion about how to do 

large landscape conservation (McKinney et al. 2010). Land use planning and 

conservation biology have different roots (Nassauer 2006). 

 

Many land planning decisions in the United States are made with little concern about 

their ecological impacts (Dale et al. 2000).  Professional land use planners need to be 

cognizant of biological diversity concerns (Beatty 2000). Some western U.S. counties 

will rely on biodiversity data for planning decisions only if it is available and usable 

(Theobald et al. 2000). Concepts in conservation biology, the applied science whose goal 
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is to preserve biological diversity, have been offered as planning guidance in science 

journals and books (e.g., Shafer 1990, Noss et at. 1997, Peck 1998,  Soulé 1991).  

 

“We must appeal for an integrated approach, a broader incorporation of disciplines in 

planning, if what we want to protect what is to be protected” (Olindo 1989:251).  Few 

planners, managers, scientists, or resource specialists would disagree with this viewpoint.  

However, to achieve integration, the planning literature suggests that four principles are 

required: holism, interconnectedness, goal-orientedness, and a strategic outlook 

(Margerum 1997).  But Margerum concludes there is difficulty in translating such 

principles into practice.  Activities that reportedly will help achieve such translation 

include public participation, stakeholder involvement, interorganizational coordination 

and conflict resolution (Margerum 1997). The details of various land protection 

approaches can seem overwhelming but can be boiled into four basic categories: 

acquisition, zoning, other regulation and easements (Wilkosz 2010: 110).  

 

Approaches  

 

National Planning      

 

According to Babbitt (2005), the late Senator Henry Jackson introduced the Land Use 

Policy and Planning Assistance Act. This action occurred on January 29, 1970 and was 

titled S.3354 (Daly 1996).  It passed the Senate in 1972 and 1973, while the companion 
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House bill was defeated in 1974 (Babbitt 2005). The bill intended to create a grants 

program that would fund the states to create state land use plans (Daly 1996). According 

to Reilly (1971), the President introduced a similar bill called the National Land Use 

Policy Act of 1971 (S 992 and HR 4332). Daly (1996) describes the differences between 

Senator Jackson’s and the Administration’s proposed legislation. None of this legislation 

ever became law, and as Babbitt (2005) points outs, Congress has not yet revisited the 

subject. Babbitt does describe activities during his administration that nevertheless 

involved land use planning.  Note that S. 3354 intended that states assure that 

incompatible land use did not damage nearby federal land like national parks and wildlife 

refuges (Daly 1996).  Senator Jackson’s own words are worth repeating (Daly 1996: 36): 

 
To a very great extent, all environmental management decisions are intimately 
related to land use decisions.  All environmental problems are outgrowths of 
land use patterns.  The collective land use decisions which the nation makes in 
the future will dictate our success in environmental management; and the land 
use decisions of today will shape the environment future generations will enjoy.          

              
 

Some conservation biologists argue that the United States still needs national land use 

planning (Baldwin and Trombulak 2007).  Unfortunately, the time has not yet arrived 

(Kayden 2000).   Just as the federal government was responsible for so many positive 

initiatives to both develop and conserve the West (Udall 1964), should this same body  

play a major role in thwarting the continued fragmentation of the GYE?  When dealing 

with the “commons,” freedom can spell disaster for the environment. “Ruin is the 

destination toward which all men rush, each pursuing his own interest in a society that 
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believes in the freedom of the commons. Freedom in the commons brings ruin to all” 

(Hardin 1968: 1244). 

 

State Planning  

 

As Keiter (1993:33) explained, “Congress ordinarily has not relied upon state law to 

protect national park resources.”  Any authority that allows local governments to make 

land use decisions usually stems from state enabling laws.  It is expressed in the form of 

zoning and growth management laws (Breggin and George 2003). In Kelo vs. New 

London (04-108) 545 U.S. 469 (2005), the Supreme Court conceded that regional 

planning is a state issue.      

 

Although State governments have the authority to protect land through public trust and 

wildlife trust doctrines, in practice their clout is limited (Wilkosz 2010: 65).   Schneebeck 

(1986) concluded that Wyoming state legislation is insufficient to deal with the dangers 

facing the GYE grizzly bear. Even if this situation changed, Schneebeck continued, the 

States have limited jurisdiction over what happens on federal property. Furthermore, 

Schneebeck thought a local response by itself would not work.  Sometimes coordination 

with the states is essential.  In order to begin a policy of preventing bison from wandering 

out of Yellowstone National Park, even though the adjacent property was a national 

forest, the park was forced to sign “boundary control agreements” with the three 

adjoining states (Yellowstone National Park 1997).    
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The states are getting involved in land use planning. The Western Governor’s 

Association unanimously approved a resolution (07-01) entitled Protecting Wildlife 

Corridors and Crucial Habitat in the West.  The resolution also instructed the 

Association to "identify key wildlife migration corridors and crucial habitats in the West 

and make recommendations on needed policy options for preserving those landscapes."  

By June 2008, the Association adopted a report entitled Western Governor’s Association 

Wildlife Corridor Initiative (Anonymous 2008). Other states have been involved in land 

use planning activities (Callies 1994). 

 

Regional Planning  

 

“At present, there is little comprehensive regional or area planning” concluded the Public 

Land Law Review Commission (1970: 64) more than 40 years ago. They recommended 

that regional commissions be created. “Regional commissions created to facilitate 

continuous joint participation in land use planning would bring stand and local planning 

and zoning for private and non-Federal public lands into a continuum with Federal land 

use planning, on a regional scale. Although such an arrangement would not assure 

genuine integration of planning for different classes of Federal lands in the region as long 

as their regional administration remains organizationally separated, the regional 

commission arrangement would at least provide a single point of contact for states...” (p. 

64).   The existing Greater Yellowstone Coordinating Committee (federal, created in 
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1960) and the Greater Yellowstone Coalition (private, created in 1983) are not regional 

commissions.   

  

Good regional planning in this country is very rare (Platt 2004).  McKinstry et al. 

(2006:941) reminded us about the effectiveness of the approach taken upon creation of 

Adirondacks Forest Reserve in 1885. Today, the state regulates development and the 

Adirondack Park Agency reviews and approves some regional development projects and 

local land use plans. More information is available about the Forest Reserve in Porter et 

al. (2009).  Managing by “nature districts” has been suggested by Elmendorf (2003). 

Bioregional planning has been discussed (Brunckhorst 2000) but how to do it for the 

GYE is not an easy question to answer.  

 

County and Municipal Planning 

 

The federal government has not embraced land use planning because it has long viewed 

such activity, especially private land regulation, as the domain of states and local 

governments (Karkkainen 1997: 57). Zoning spread to the county level after World War 

II (Kuperberg 1978). Every county bordering Yellowstone National Park has a 

comprehensive land use plan (Glick 1999) but not all GYE communities have one (Glick 

and Alexander 2000). This does not mean such plans are good, enforceable, or even 

followed. Sometimes counties fail to follow their own land use plans.  For example, when 

the county commissioners of Gallatin County, Montana, approved development along the 
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western border of Yellowstone National Park, the Greater Yellowstone Coalition took 

them to court because their activities seemed oblivious to the welfare of park biota 

(Travis 2007). Private land development would be better controlled with county zoning. 

County planning is conducted largely in isolation from what other counties are doing 

(Hernandez 2004).  Private land in and next to the town of Jackson, nicely situated near 

the National Elk Refuge in Jackson, Wyoming, can sell for 1 million dollars per acre 

(Chadwick 2000).  According to Gude et al. (2006:148), “15 of the 20 GYE counties 

have no county–wide zoning plan, and 4 GYE counties have no full-time planners on 

staff.” Compas (2012) explains how some NGOs are becoming effective in influencing 

county development decisions in Gallatin County, Montana.   As Gude et al. (2007:1016) 

explained, “Existing growth management policies will provide minimal protection to 

biodiversity in the GYE.” 

 

Probst et al. (1990:173) said, “Using a variety of development management techniques, 

local governments, depending on state enabling authority, usually can regulate most 

major aspects of projects on private land that might affect a national park.” They go on to 

outline techniques. They also point out that some parks like Cape Cod National Seashore, 

Massachusetts, have the “legal authority to review and approve local plans that regulate 

private development.”  Wilkosz (2010) reviews federal, state and local land use 

protection options.  Few U.S. national parks have followed the lead of Rocky Mountain 

National Park, Colorado, which hired one staff person to work solely on adjacent land 

issues (Gamble 1999). One problem is that municipal and county governments often 
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lobby against state planning, or any legislation that facilitates regional cooperation, 

because it results in less local control (Travis 2007). Wallace (1999) offers ideas on how 

to influence county and municipal land use decisions that may affect a protected area.   

The NPS can offer planning assistance to local communities, especially gateway cities, to 

help them create a plan. This little known service might go a long way towards linking 

local communities to park resources.   Probst and Rosen (1997) suggest how park 

Superintendents can form effective partnerships with surrounding human communities. 

There are two types of local zoning that would most benefit national parks: “corridor” 

zoning and “concentric” zoning (Wilkosz 2010: 221).    

 

The Public Land Law Review Commission (1970:82) seemed optimistic about the 

prospects for regulating outside-boundary land uses that caused harm to public lands:  

“We have confidence that, because of their mutual concern, such activities in the vicinity 

of the public lands will be appropriately regulated by state and local authorities in close 

cooperation with the Federal agencies.” What has happened since then begs the question 

of whether such optimism was warranted. The Commission also said, “If cooperation is 

not prompt and successful, the agencies should be empowered to take direct action in 

furtherance of the preservation of the public land environment” (p. 82).   

 

Land Management Agency Planning 

 

As Coggins (1990) explained, Congress did not require any federal agency to perform  
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systemwide planning for U.S. national forests until 1974 when the Forest and Rangeland 

Renewable Resources Planning Act (16 U.S.C. 1601 et seq.) was passed. The subsequent 

National Forest Management Act of 1976 (16 U.S.C. 472a et seq.) required the USFS to 

include the interested public in any planning activity (Wagner 2006) parroting the intent 

of the National Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.). BLM is 

required to produce plans as a result of the Federal Land Policy and Management Act of 

1976 (43 U.S.C. 1701 et seq.). The US Forest Service and BLM plans are legally binding, 

while those of NPS and USFWS are not (Coggins 1990). The USFS is required to 

coordinate its forest planning with local governments but it retains authority to make the 

final decisions (Hart 1995).  

  

Land use planning conducted by the BLM, the USFS and NPS is fundamentally different 

from that done by urban and regional political entities. The key to the success of an 

agency’s plan is “the degree to which it meets the goals of the agency, to be sure, but it is 

also the degree to which it achieves an acceptable political balancing of contending group 

demands” (Culhane and Friesema 1979: 73-74).   The decentralized nature of planning in 

some federal land management agencies creates additional political balancing oversight. 

“Different resource interests have different degrees of access to the central, regional, and 

field units. What seems to be emerging...is a system of multiple vetoes over positive 

agency decisions” (Culhane and Friesema 1979: 73-74).   However, things may be 

changing for landscape level thinking.  One facet of the USFS’s new Open Space 

Conservation Strategy is to “acquire and exchange lands within National Forest System 
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boundaries to reduce islands and fingers of urban development within wildlands” (US 

Forest Service 2007).           

      

There was a 1987 initiative of NPS Director William Mott to support studies to evaluate 

how park resources are affected by development activities on adjacent, nonpark lands.  

The task force was led by Dr. Christine Schonewald-Cox who produced an NPS plan 

(Schonewald-Cox 1987).  In spite of the plan’s foresight, implementation was short-lived. 

It was NPS Director William Mott, incidentally, who called for the development of a 

regional plan for managing the GYE in 1985 (Clark and Zaunbrecker 1987).  

    

The land use patterns in the GYE may be suitable for an ideal biosphere reserve 

according to Barbee and Varley (1985):  Yellowstone, Grand Teton, the Parkway and 

USFS wilderness areas would be the core, the seasonal wildlife ranges and the Island 

Park Geothermal Resource Area would be the buffer zone and the multiple use national 

forest land and private lands would be the transition area. One point seems paramount: 

“A network of linked habitats that maintains effective connectivity to populations and 

ecological processes is unlikely to be achieved by ad hoc reservation and restoration of 

linkages in response to an ongoing series of development proposals” (Bennett 2003: 153).  
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Ecosystem Management and the Vision Document 

 

A Leopold Committee (Leopold et al. 1968) recommended that the “ecosystem” be the 

basis for managing national wildlife refuges.  Van Dyne (1969), a scientist, and Caldwell 

(1970), a policy analyst, also advocated the ecosystem concept as the basis for land 

management.  However, the notion of “ecosystem management” surfaced later (e.g., 

Christensen et al. 1996).  While there is no widely accepted definition of ecosystem 

management, its basic concerns include being mindful of the following: managing using 

an ecosystem perspective, looking beyond political and administrative boundaries, 

managing for the entire suite of biological diversity, data collection, monitoring, adaptive 

management, interagency cooperation, institutional change, humans as part of nature and 

values (Grumbine 1994, cited in Olheiser 1997). It has generated a large literature but 

most of the controversy is not about science (Lackey 1998). 

 

Ecosystem management has been embraced as the new hope for managing large 

landscapes (e.g., Sexton et al. 1999).  It was adopted in principle by 18 U.S. federal land 

management agencies (Morrissey et al. 1994). The key land management agencies, 

including NPS, USFS, USFWS and BLM, signed a Memorandum of Understanding in 

1995 that said they would promote ecosystem management (Federal Interagency 

Ecosystem Management Task Force 1995). While the Clinton Administration tried to 
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promote ecosystem management (Frampton 1996), Congress never embraced the 

concept. Each agency went on to define the concept differently (Haeuber 1996). 

Ecosystem management has its critics in academia and elsewhere. For example, Stanley 

(1995: 260), a biologist, claimed its assumptions were “presumptuous or false.” Coggins, 

a lawyer (1995:1, quoted in Laitos and Carr 1999), said “No amount of semantic refining 

can change the fact that ‘ecosystem management’ will always be an arbitrary, artificial, 

and amorphous concept.”   Clark and Minta (1994:11), natural resource policy analysts, 

maintained its concepts at that time consisted of “nebulous imagery and ideology” (Clark 

and Minta 1994: 11). Fitzsimmons (1996), a geographer, disputed the notion of potential 

management because he felt the ecosystem concept was too vague.  In spite of such 

critics and concerns, the majority of academics and practitioners see positive aspects to 

ecosystem management (Clark and Minta 1994: 56-63). Textbooks extol the approach 

(Meffe et al. 2002). Butler and Koontz (2005) conclude that the USFS has implemented 

many ecosystem management principles. Yaffe et al. (1996, cited on Van Dyke 2008) 

documented that the success or failure of ecosystem management at 105 project locations 

was based on the expected outcomes. For example, 74% reported success at 

communication and cooperation while only 14 % reported success at increasing trust and 

respect. Shafer (2010) briefly highlighted the benefits of ecosystem management. As 

Freemuth (1997:719) reminded us, “ecosystem management is a public policy idea.”    

 

Recognition that coordination is needed for the Yellowstone area is not new. As early as 

1917, Henry S. Graves, Chief of the USFS, “want[ed]to be see more effective 
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coordination of other plans between the forests and the park” (Graves 1917: 192). 

Yellowstone National Park, after the creation of the Greater Yellowstone Coordinating 

Committee, has been experimenting with regional scale management since the 1960s 

(Clark et al. 1991). One valid criticism of ecosystem management in the GYE follows: 

“How could ‘ecosystem management’ work if the park is not an ecosystem?” (Chase 

1987: 42). The fact that Yellowstone National Park does not contain enough space for its 

migratory ungulates, for example, has been recognized since 1882 (Craighead 1991: 32).   

While some critics maintain that the legal framework for ecosystem management does 

not exist (Coggins 1995), Keiter et al. (1999) argued that existing law contains 

considerable authority in the interim. Canada and the United States do lack the legislative 

authority to create terrestrial protected area networks which require functional land 

connections (Vásáserhelyi and Thomas 2006). However, it is far from clear whether 

ecosystem management can cure the ills of the GYE (Goldstein 1992). 

 

One exception to implementation of toothless laws is the Endangered Species Act (ESA) 

of 1973 (7 U.S.C. § 136, 16 U.S.C. §1531 et seq.). ESA stipulations can control land use 

on private land. As Edgar (1998:496) explained, “grizzly bear management under the 

ESA does not effectuate a Fifth Amendment taking under the Lucas test [Lucas vs. South 

Carolina Coastal Commission (1992)].”   One downside of the ESA implementation in 

the GYE is that no critical habitat designation for the grizzly bear has ever occurred. 

Critical habitat designation was discretionary in 1973 but was required by the 1982 

amendment. This amendment did not demand retroactive designations but made them 
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possible if the Secretary of the Interior so desired (Sellers 1994). Due largely to political 

opposition, the USFWS never finalized critical habitat designation for the GYE grizzly 

bear.  

 

The Greater Yellowstone Ecosystem “Vision Document” has been treated at length 

elsewhere (Freemuth and Cawley 1998, Litchman and Clark 1994, Clark and Harvey 

1990). However, the reason for the demise of the Vision Document needs to be made 

clearer. The Wyoming legislature passed a resolution in 1991 demanding that the 

Yellowstone “Vision Document” be withdrawn. Their objections to the document were 

clearly stated in their resolution: “[the] Vision document will create a de facto 

Yellowstone National Park management philosophy on adjacent forests, diminishing or 

totally excluding multiple use activities” [H.R.J. Res. 16, 51st Leg. Gen. Sess. (Wyo. 

1991), quoted in Freemuth 1997]. Industry was opposed to restricting multiple use on 

adjacent GYE national forests.  “In the wake of its failure,” remarked Lynch et al. (2008: 

831), “there has been little to replace it as far as a guiding vision for the region.” 

 

Even though the Wyoming delegation sank the Vision Document, Olheiser (1997: 651, 

646) still believed ecosystem management might still stand a chance in Wyoming 

“because it creates a dialogue between people with very different goals and interests.” 

However, he said politicians “are more likely to support a management approach that 

leaves the private property rights of their constituency intact.” We have been slow to 

recognize that conservation is politics (Redford 2011: 1073). 
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The Vision Document was an exercise in trying to do ecosystem management. It failed 

for political reasons. Yellowstone National Park has become a “crucible for formulating 

and testing preservation policies, making it both an international model as well as a 

symbolic battleground over competing park management philosophies” (Keiter 1996: 

653).   Ecosystem management is one such new philosophy. 

 

Schonewald-Cox et al. (1992) reviewed a plethora of suggested approaches to encourage 

beyond reserve boundary management for U.S. national parks. One of the largest 

challenges of ecosystem management is multiple ownerships (Sample 1994, Breckinridge 

1994). Integrating private land into preservation oriented regional planning remains our 

“stiffest challenge” (Keiter 1998: 338). 

 

When managing “commons resources” like the Jackson Hole, Wyoming, elk herd, Clark 

(2001) argues that one impediment is the absence of a “commons institution” to manage 

the herd. The same principle holds for the GYE grizzly bear. The Greater Yellowstone 

Coordinating Committee coordinates federal agencies but has no clout to enforce favored 

policies for those agencies.  When private and state land enters the ownership mix, the 

governance issue becomes even more complicated. A land use planning toolkit has 

already been developed for the GYE (Greater Yellowstone Coordinating Committee 

2008). 
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Northern Rockies Ecosystem Protection Act  

 

The Northern Rockies Ecosystem Protection Act (NREPA) has been introduced in 

Congress four times since 1994. It was introduced in the 111th Congress during May 

2009 as H.R. 980.  It was again reintroduced as HR 1187 in 2013. The bill would create 

more wilderness areas out of existing USFS roadless areas in Idaho, Montana, Oregon, 

Washington and Wyoming. It would designate more wild and scenic rivers. It would 

recover landscapes through road elimination and revegetation. It would connect large 

federal tracts of land with biological corridors.  It would reduce federal subsidies offered 

to the logging industry, and at the same time, create jobs needed to rehabilitate degraded 

habitat. No private land would be affected.  The early thinking behind the legislation is 

found in Bader (1991, 1999). A 2009 NGO press release touted the legislation 

(Anonymous 2009).  If NREPA becomes law, there will be new wilderness areas and 

semi-linking corridors in the form of federal land stepping stones (Figure 31). 
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Figure 31. The biological corridor goals of NREPA are in yellow. From Alliance for the 
Wild Rockies 
(http://www.wildrockiesalliance.org/assets/nrepaMaps/nrepaImagemap.shtml)     
 

 

 

  

http://www.pinedaleonline.com/2009/04/Wildernessdesignation
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SOME KEY TOOLS  

 

Beyond-Boundary NPS Authority  

 
As Franklin et al.  (2001: 9) observed, “[there is] a mismatch between demand that park 

units be protected and the tools available when the threats to park resources and values 

are increasingly coming from outside unit boundaries.”  Does NPS have the authority to 

deal with this issue.  The best short answer is nobody knows for sure.                                                                                                         

 

Based on a survey of U.S. national park and monument Superintendents, almost two-

thirds reported that development on adjacent private land was either a “significant issue” 

or “one of the most significant issues” facing their protected area (Ryder 1997).  Sax 

(1976) referred to U.S. national parks as “helpless giants” due to a park Superintendent’s 

inability to control land use on adjacent private lands. Since then, the legal aspects of 

dealing with external threats to national parks have been treated by many legal scholars. 

Keiter (1985) and Lockhart (1997) represent comprehensive reviews.   Keiter often 

argued that NPS has ample authority to deal with external threats on some land 

ownerships but not the authority to regulate private lands (Keiter 1985, 1996).  Mantell’s 

(1990:240) insight on this issue follows: “The extent of park service powers regarding 

activities on lands outside park boundaries that affect park resources has not been fully 

tested. Although several relevant court decisions have some important language about the 

need to protect resources, they do not establish how park service powers will be defined 
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judicially in any particular case.”  But park Superintendents are almost universally 

unaware or uneducated about all their authorities. They feel helpless when attempting to 

deal with some external threats.  When they seek advice, they are usually cautioned not to 

rely on any unclear or controversial authorities.  DOI Solicitors avoid the issue (Lockhart 

1997). “Congress seldom exercises [its power to control external threats], the land 

agencies seldom claim it, and the Department of Justice seldom asserts it in federal land 

litigation” (Coggins and Glickman 2007: 3:4).  Regardless of potential untapped 

authority, to make matters worse, NPS sometimes does not object when development is 

planned outside a park boundary. One example includes oil and gas leasing on the 

Flathead National Forest next to Glacier National Park, Montana, during the 1980s (Sax 

and Keiter 1988: 192).    

 

Threats coming from private land represent the most difficult situation to deal with. In 

fact, the creation of Indiana Dunes National Lakeshore, Indiana, appears to have 

“attracted” development outside its boundaries (Gimmi et al. 2011). Giesser (1993) 

argued that NPS could bring a public nuisance action under federal common law to stop 

development projects on private lands near the entrance to Zion National Park, Utah (see 

Chapter 4).  The House of Representatives once attempted to give NPS the authority to 

thwart threats to geothermal resources within 15 miles of Yellowstone National Park’s 

boundary (Keiter 1993). 
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Whether a U.S. national park or monument Superintendent did something to thwart 

deleterious adjacent land use depended on their orientation, type of NPS unit, severity of 

the problem, support from elsewhere in the agency, and support from local conservation 

organizations (Ryder 1997).   Congress needs to address the confusion surrounding 

authority to thwart external threats to wilderness areas and national parks. For state and 

private lands, Glickman and Coggins 1999: 410) maintained “Congress could clear up the 

judicial confusion by enunciating that agencies with jurisdiction over official wilderness 

are authorized to regulate activity on adjacent state or private land whose development or 

use may threaten wilderness character.” However, they are unlikely to do so given the 

private lands “takings clause” of the Fifth Amendment of the U.S. Constitution. That 

takings clause has been extended to state and local governments as a result of the 

Fourteenth Amendment. A famous U.S. Supreme Court decision upheld the takings 

protection when a municipal government overreached its authority (Freis and Reyniak 

1996). 

 

Exchanges and Easements   

 

The USFS and BLM can perform land exchanges in order to create more ecologically 

functional park boundaries (Anderson 1979, Beaudoin 2000). For example, the Gallatin 

National Forest in Montana made a land trade with a private landowner to secure an 

inholding that was close to the boundary of Yellowstone National Park (Hansen 2006). 

However, securing the 100,000 acres from the timber company required two 
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Congressional bills to facilitate the transfer (Keiter 2001: 315-316).  Recommendation 

#124 of the Public Land Law Review Commission (1970:16) was “General land 

exchange authority should be used primarily to block up existing Federal holdings...”  

Unlike NPS (see Gorte and Vincent 2007: 7), the USFS and BLM can exchange federal 

lands for state or private property. The Federal Land Policy and Management Act of 1976 

(43 U.S.C. §§ 1701 et seq.) explained some of the rules of land exchanges, amended by 

the Federal Land Exchange Facilitation Act of 1988 (43 U.S.C. §§ 1716)      

 

For privately owned property, federal agencies can purchase easements or development 

rights (Loomis 2002: 526-528).  The easement tool is discussed in Gustanski and Squires 

(2000), Baldwin (1997), Bray (2010), McLaughlin (2001) and elsewhere. In order to 

create large landscape permeability, the easement may be the most reliable tool of all 

though some risks are beginning to surface (Colburn 2007).  Easements can allow for 

“working landscapes” (i.e., ranching, forestry, and farming) and even some subdivision 

(Rissman et al. 2006).   Other tools are listed in Neudecker et al. (2011:224): “transfer of 

development rights, leases, zoning, purchase of leaseback or sellback arrangements, 

management agreements, bargain sales, transfers in trust, statutory easements and scenic 

easements, community ownership or grassbanks and other mechanisms that partition 

equity in land.” One likely truism warrants repeating: “Private landowners and many 

state agencies will voluntarily engage in planning by ecological units only when they find 

it at least as financially beneficial as their current land management practices” (Loomis 

2002: 538).  And a final prediction is worth highlighting:  “In most regions collecting 
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enough land to join existing reserves together into metareserves (as conservation biology 

recommends) will come, if at all, from the private sector” (Colburn 2007: 275).   This 

conforms to Van Dyke’s (2008: 68) view that “Habitat and species conservation can be 

successful in landscape context only if private landowners are involved and motivated 

partners.”  One way to motivate them is to offer incentives (Eisner et al. 1995).        

 

Federal Land Annexation   

 

Shafer (2010) outlined the option of annexing adjacent federal lands to expand the 

boundaries of U.S. national parks. As Director George Hartzog (1989:17) explained, “In 

the past, when parks were threatened with adverse uses outside their boundaries, the 

boundary was extended to include the troubled area and then purchased.”  As of 1960, 

30% of the National Park System had been derived from USFS lands (Dana and Fairfax 

1979, cited in Grumbine 1991). Yet only rarely has this approach been presented as an 

overall strategy (e.g., Carle 2000).  However, fairness demands noting that progress in 

abating many external threats to Glacier National Park, Montana, stemming from 

proposed activities on adjacent national forests, was achieved without any changes in 

administrative boundaries (Sax and Keiter 2006) This idea has been expanded upon and 

published  ( see Appendix 2). 
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Private Property Purchase    

 

Using 18 million acres to delimit the GYE, 25 % is private land (Gosnell et al. 2006).  

However, if one jumps to the 36 million acre delimitation (all 20 counties), private land 

represents 32 % (Gude et al. 2006). Private land is often key to preserving species and 

ecosystems. Most large landscapes often cannot avoid containing small tracts of private 

land. Looking at the American Midwest, for example, the checkerboard land ownership 

pattern so readily observed from the air was a result of a rectilinear land survey system 

required by the Land Ordinance of 1785.  Within each township, the Ordinance also gave 

some federal land sections to the states and the railroads. The pattern was the same in the 

Rocky Mountain West.  From a transboundary management perspective, the resulting 

quilt-like ownership pattern could easily be described as a “map from hell” (Nie 2008: 

257) which represents more of a conservation challenge than areas in the country with 

more federal land (Wilkosz 2010).  Land consolidation is a logical solution. As Nie 

(2008:253) pointed out, “enlarging and/or consolidating the public estate can ameliorate 

the scarcity and intermixed ownership drivers of conflict.”      
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Concerns  

 

Private Land Rights   

 

In regard to the GYE, “No one, it seems, wants to tackle the issue of threats to the park 

(or ecosystem) that arise on private lands” (Varley 1988: 222).  Corroborating this 

viewpoint in terms of potential national land use planning, Baldwin and Trombulak 

(2007) said, “The single most important obstacle will be private property rights.”  “In 

certain instances, regulation of external threats will be politically impossible or legally 

difficult because of the effects it would have on the property rights of neighboring 

landowners” (Glickman 2009: 879). As Little (1987) speculated, the GYE federal 

agencies would likely lose if they got into a battle of protecting resources at the expense 

of property rights.  Private lands are crucial in biological diversity planning given the fact 

that known habitat of over one-third of all listed threatened and endangered species in the 

United States is confined to private land (Bean and Wilcove 1997). The greatest threat to 

the grizzly bear is reportedly development on private lands (Knight et al. 1999).   

 

Inholdings 

 

Although the focus here is outside of protected area boundaries, after a park in created, 

preexisting land use inside its boundaries is a critical determinant in how smoothly future 

park management will go.  Management of land inside protected area boundaries is a 
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challenge by itself. For example, Yellowstone National Park, created in 1872, was 

established before miners, loggers, farmers and ranchers laid claims to this land.  As a 

result, park managers did not have to deal with private land or preexisting rights within 

the park’s boundaries. By way of contrast, Mojave National Preserve, California, created 

in 1994, represents the antithesis of Yellowstone because of all of the Congressionally 

created headaches (=inholdings) that future park managers must deal with. Sorting out 

the morass of preexisting land rights at Mojave may not be accomplished for decades, if 

ever (Dilsaver and Wyckoff 2005).  

 

The NPS policy on private inholdings in national parks was set forth in 1918: “There are 

many private inholdings in the national parks, and many of these seriously hamper the 

administration of these reservations. All of them should be eliminated as far as is 

practicable...” (National Park Service 1970: 69).  Horace Albright, the Service’s second 

Director, believed inholdings were one of the “greatest problems” and a “distinct menace 

to good administration” (Sellars 1997: 66).  Wright and Thompson (1935: 100) echoed 

Albright’s view in the mid-1930s: “A second vital contingency of wildlife restoration is 

the eradication of private inholdings within the parks.” Director George Hartzog was 

blunt in 1967: “Inholdings are the worm in the apple...” (Zaslowsky and Watkins 1994: 

45).  A Presidential Commission as late as 1973 recommended the acquisition of 

inholdings (National Park Service 1973). Since then, the policy has mellowed (NPS 

2006). As of April 2007, the NPS estimated that more than 11,000 tracts in the System, 

totaling 656,694 ha, needed to be purchased for the security of the parks (reference in 
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Shafer 2010).  Without government purchase, these inholdings can be developed, mined, 

or logged.   The national forests in the GYE contain thousands of acres of inholdings as a 

result of mining patents, homesteading laws and railroad grants (Greater Yellowstone 

Coordinating Committee 2008: 2-3).     

 

Afterthoughts  

 

As Noss et al. (1997: 98) observed, “The political obstacles to local, regional, state, and 

federal cooperation in land-use and conservation planning are daunting.”    Indeed, 

“nature protection by definition is a social and political process” (Brechin et al. 2002:42).  

Game management is largely people management (Leopold 1935). Fiske (1990) extended 

this idea to natural resource management. It also holds for managing regions like the 

GYE.  

 

The overall trends in population and development growth in the United States is beyond 

debate. As of 1992, 1/3 of the conterminous United States was classified as human-

dominated (26 million km2). This amount expanded by 80,800 km2 by 2001 and is 

predicted to expand by 82,100 km2 by 2030 (Theobald 2010). The question is how do we 

keep this growth away from protected area boundaries and connect protected areas? As 

Glick and Clark (1998: 253) stated, “Effective cross-boundary resource management in 

the GYE still is in its infancy.”    However, managing the matrix adjacent to protected 

areas cannot be ignored (Franklin and Lindenmayer 2009, Prugh et al. 2008).  For some 
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large mammals with habitat in our national parks, the creation of viable populations will 

demand unprecedented amounts of cooperation and legal reform (Grumbine 1990). 

Grumbine suggests a very unlikely but very real need: “Biologists, politicians, industry 

representatives, citizens, and philosophers are going to have to work together” (p. 132).  

Federal agencies must reach out to states and local governments to secure their 

cooperation.  States and local governments have a range of regulatory tools, incentive-

based tools and land acquisition approaches to choose from (Haeuber and Hobbs 2001: 

269). We can learn from suggestions offered for Mesoamerican countries: Wallace et al. 

(2003) suggested technical and financial assistance for stabilizing land use in protected 

area buffer zones, land owner incentives for creating habitat corridors, and more.  

 

An integrated overall regional planning strategy is needed and maybe another system of 

governance (Brunner et al. 2002).  The issue of governance is discussed in Lemos and 

Agrawal (2006). One of the foremost obstacles to ecosystem management is institutional 

(Imperial 1999). Powell (2010) offers some useful generalizations about governing large 

landscapes. However, exactly what that new governance system should be for the GYE, 

especially in light of existing institutional arrangements, represents a challenge for 

another author.   

 

The current guidance offered to international audiences on how to create protected area 

system plans (Davey 1998) is vague on outside boundary planning. That is also the case 

for guidance offered on bioregional planning (e.g., Miller 1996). Guidelines proposed to 
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reduce conflicts between national parks in developing countries and their surrounding 

human communities (Hough 1988) may be equally applicable to developed countries. 

 

According to Hansen (2009), a comprehensive assessment of logging in the GYE has not 

been conducted, nor for any other land uses either. This situation prohibits the USFS 

from planning on a GYE-wide basis but rather creates six independent national forest 

chiefdoms.  As of 1989, the USFS had reportedly not stopped consumptive resource 

harvest on any national forest that borders a national park or wilderness area (Keiter 

1989). This changed in the 1990s (see Chapter 4 logging example).  

 

Guercio and Duane (2009: 355) remarked, “there are no quick and easy solutions to the 

complex legal, cultural, economical, and political problem of managing predator habitat 

at an ecoregional scale.”  Heisel (1998: 251) argues “Direct government regulation and 

ownership is the only method of effectively manifesting the public values assigned to 

biodiversity.” Keiter (2001:348), on the other hand, concludes there is no sense in “trying 

to craft a single ‘magic bullet’ biodiversity law, we might better off with a patchwork of 

federal, state, and local law...”   Although land use planners might prefer otherwise, 

“Land use planning is not, and cannot, be a purely rational technocratic and scientific 

exercise” (Wilson 1997: 465).  Lovejoy (1992: xviii) remarked, “But landscapes are 

already so modified that there are limited opportunities for augmenting dispersal by 

designing corridors.”  We should be asking whether or not the GYE is now so developed 
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as to preclude natural movement to the Northern Continental Divide Ecosystem or the 

Selway Bitterroot-Ecosystem in Idaho by the grizzly bear.   
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CHAPTER 6: WILDERNESS AREAS  
 
 
 
“Nine-tenths of Yellowstone is still-and we hope it always will be-an everlasting 
wilderness.” 
 
                                                                                                   Albright and Taylor 1928 
 
 

Early Policy  

 

“Yellowstone today is an icon of the wilderness movement” (Meyer 1996: 19). This 

author points out that the park had been valued for its wilderness character from the 

outset. During 1928, Horace Albright, second director of the National Park Service (NPS) 

was seeking a middle-of-the-road policy for development in national parks. For the 

wilderness purist constituency there would be no roads in some sections of a park, 

however, for the automobile tourist constituency there would be good roads in other parts 

(Miles 2009). A subsequent NPS Director, Arno Cammerer, continued Albright’s 

compromise by arguing that some concentrated development was needed to preserve 

wilderness in parks (Cammerer 1936, cited in Miles 2009.  Both the NPS and USFS 

opposed wilderness legislation introduced in the 1950s (Rohlf and Hannold 1988).  

Sellars (2000) provides a critique of the NPS wilderness program.  For an overview of the 

Wilderness Act, see Gorte (1994). To access its legislative history, see Craig et al. 

(2010). 
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Wilderness Act   

 

The Wilderness Act of 1964 (16 U.S.C. §§ 1131-1136) was passed as a result of political 

compromise. It banned permanent roads and commercial enterprises but lands remained 

“subject to existing private rights” [16 U.S.C. §1133(c)] on public lands except BLM 

lands.  Preexisting mining claims and leases (if they existed prior to 1964 or were created 

before January 1, 1984) could be exploited in wilderness though subject to agency 

“reasonable stipulations” [16 U.S.C. §1133(d) (3)]. If the grazing predated wilderness 

designation, livestock grazing could continue also subject to agency “reasonable 

regulations” [16 U.S.C. § 1133(d) (4)] (from Glickman and Coggins 1999). It also 

allowed the President to authorize water and power development, including road 

construction [16 U.S.C. § 1133 (d) (4)], control of fire and pests [16 U.S.C. § 1133 (d) 

(1)], and the use of motorboat and aircraft if such use was already established [16 U.S.C. 

§ 1133 (d) (1)] (from Rohlf and Hannold 1988, Gorte 1998).  Since the Wilderness Act 

was passed in 1964, up until 2009, there have been 172 other public laws that have 

designated or affected wilderness (Dawson et al. 2010; also see Alexander and Johnson 

2012).  The types of wilderness “exceptions” allowed by these laws have been 

summarized (Anonymous 2011, based on Gorte 1998).   

 

Leshy (2005: 2-3) summarized the Act’s above exceptions in more user friendly 

language. The most important compromises included “(a) giving the President open–

ended authority to approve reservoirs and other water works, power projects, 
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transmission lines, and ‘other facilities needed in the public interest, including the road 

construction and maintenance essential to development and use thereof ’ in the national 

forest wilderness areas; (b) giving hardrock mining companies a twenty-year window to 

stake new mining claims—any of which could turn  into open pit mines—in national 

forest wilderness areas; (c) giving the Secretary of the Interior a twenty-year window to 

issue new oil and gas, coal, and other kinds of mineral leases in national forest wilderness 

areas; and (d) allowing livestock grazing to continue where already established, subject to 

reasonable regulation.”  

         

Despite the Wilderness Act’s compromises for commercial mining interests, “in 

practicality the Act severely restricted hard-rock mining activities on wilderness areas 

within national forests” (Hubbard et al. 1998: 599).   Leshy (2005: 3) concluded “The 

gamble turned out well. Although grazing has continued, there have been no water 

projects and almost no mineral development in wilderness areas.”  After December 31, 

1983, Congress elected not to gamble. Many wilderness areas were withdrawn from 

being bound by the mining laws (Cwik 1983, cited in Edwards 1986: 108).  

 

Section 603 of the Federal Land Policy and Management Act (FLPMA) (43 U.S.C. 1701 

et seq.) requires non-impairment of proposed wilderness areas.  Nevertheless, a 1981 

Wyoming District Court came to the startling conclusion that FLPMA mandates that oil 

and gas development continue uninfluenced by the non-impairment standard (while 

mining, timbering and grazing are not exempt from that same standard) (Corbett 1982).  
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As passage of the Wilderness Act confirms, there was considerable Congressional 

sympathy for not insisting that wilderness with incompatible land use be banned 

completely from wilderness. As one Senate committee report (Senate Report 98-465) 

later argued, certain activities in wilderness should not be prevented because they can still 

be seen or heard from inside wilderness (Dawson and Hendee 2008: 148-149).  

Nevertheless, federal wilderness has grown from 54 areas comprising 9.1 million acres in 

1964 to more than 790 areas comprising 109 million acres as of 2010 (Dawson et al.  

2010; also see Gorte 2011). 

 

As of 1987, 9 % of wilderness managers said they had active surface or subsurface 

mining claims (or the maintenance of them) on their wilderness areas; 1% of wilderness 

managers indicated there were active oil and natural gas wells in operation in their 

wilderness areas; grazing occurred on about one-third of wilderness areas (excluding 

Alaska); about 100 dams existed in national forest wilderness; while logging was allowed 

on only one wilderness area (Dawson and Hendee 2008: 366-368).   
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GYE Wilderness  
 

Almost 50 % of GYE national forests are managed as federal wilderness under a 

preservation philosophy, though hunting is allowed (Figure 32).  By way of contrast, 

 

Figure 32.  USFS wilderness areas (in green) in the Greater Yellowstone Ecosystem. 
From Vital Ground (http://www.vitalground.org/Greater_Yellowstone_Ecosystem)   
 

 

the national forest non-wilderness tracts in the GYE are managed under a multiple-use 

philosophy where timber harvesting, grazing and motorized recreation is often permitted 

http://www.vitalground.org/Greater
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(Keiter and Froelicher 1993). Using a GYE area of 24,000 km2, official wilderness 

constitutes 8,600 km2 with 22,783 km2 of “suitable habitat” for the grizzly bear outside 

the PCA (US Fish and Wildlife Service 2011: 73).  Ironically, grizzly bear mortality in a 

USFS wilderness area in Montana was greater than in a nearby USFS non-wilderness 

(Mace and Waller 1998, cited in Noss et al. 1999).  Allin (1987) thought that NPS had 

been more aggressive than USFS in preventing wilderness resource degradation using 

law enforcement and engineering approaches. About 18% of USFS holdings nationwide 

are official wilderness (Cole 2003). 

 

In 1972, the Secretary of Interior recommended 2,016,181 acres of Yellowstone National 

Park as wilderness, about 90% of the park, but Congress never acted on that 

recommendation (Yellowstone National Park 2011). Some other national parks also lack 

wilderness designation like Grand Canyon National Park, Arizona (Jacques and 

Ostergren 2006).      

 

Threats to Wilderness  

 

Threats to wilderness (and by extension national parks) include fragmentation and habitat 

isolation; commercial and public recreational use; livestock grazing;  nonnative species;  

administrative access, facilities, and intrusive management;  adjacent management and 

use; inholdings; mining; wildland fire suppression; air quality; water projects and water 

quality; advanced technology; motorized and mechanical equipment trespass and legal 
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use; aircraft noise and airspace reservations; urbanization and encroaching development; 

global climate change; legislation that designates new wilderness areas with 

compromised wilderness conditions; and lack of political and financial support for 

wilderness protection and management. These identified threats can affect air, aquatic 

systems, rock/landforms, soils, vegetation, animals, ecosystems/landscapes, cultural 

resources and wilderness experiences (Dawson and Hendee 2008: 339). Testing is needed 

for biotic impacts to protected areas based on activity in their buffer zones.  For example, 

one anonymous author said “The wilderness area surrounding Yellowstone and Glacier 

might be big enough to act of buffers” (Anonymous n.d.).  Thinking of buffer zones in 

terms of ecological impacts, we do not know how far lateral fluxes extend into a 

wilderness area (Figure 33).    
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Figure 33.  The distribution of wilderness areas adjacent to western units of the National 
Park System as of 2006 (Assistance provide by George Washington University 
Department of Geography). 
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Highest Use  

 

Aldo Leopold (1921:78) once indicated that wilderness might be the “highest use” that 

one could assign to a U.S. national forest. After the Wilderness Act of 1964 became law, 

the common American perception of wilderness was expressed by Weber (2004:2): “The 

U.S. Wilderness Act brought larger landscapes and even higher standards [when 

compared to national parks] into the fold of protected areas.” Keiter (1985) also viewed 

official wilderness as the highest form of U.S. federal land protection. So did Wallace 

Stegner: “If the national park idea is...the best idea American ever had, wilderness 

preservation is the highest refinement of that idea” (Stegner 1998: 131). However, this 

may not be the case in every instance (Shafer 2010). Existing land rights are such that 

mining, oil and gas extraction and grazing can occur in GYE national forest wilderness 

and non-wilderness (Shafer 2010).  However, the reality is that mining has rarely 

occurred inside a wilderness GYE boundary, but see Chapter 4. Congress essentially said 

that having inholdings in wilderness was not incompatible with the wilderness concept 

(Foote 1973). But inholdings do occur in wilderness. 

 

Wilderness designation is not the best tool preserve biological diversity. The values that 

may factor into wilderness selection worldwide include scenery, history, geology, open 

space, and primitive recreation.  Sarkar (1999) argued that wilderness and biodiversity 

conservation are different goals that should not be sought after simultaneously. Taking a 
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different position, Harrison (2005) thought wilderness and biological diversity 

conservation need not be incompatible. 

 

U.S. Invention   

 

According to Cronon (1995), wilderness is not a natural condition but a social 

construction of the late 19th century United States. It is a foreign concept to many other 

countries such as Latin America (Gόmez-Pompa and Kaus 1992) and Africa (Adams and 

McShane 1992).  “The Western concept of preservation by segregation is alien to 

societies evicted from their traditional homes and denied use of animals and plants within 

newly created reserves” (Western et al. 1989: 304-305).     

 

Based on observations in tropical countries, humans there were viewed as an integral part 

of nature (Guha 1989, 1997).  The western view of wilderness had its own ideology 

(Callicott and Nelson, 1998). That ideology had puritanical roots (Callicott and Ybara 

2008) and was a United States invention (Sarkar 1999). The United States Wilderness 

Act (16 U.S.C. 1131 et seq.) defined wilderness as “an area where the earth and its 

community of life are untrammeled by man, where man himself is a visitor who does not 

remain...”    

 

Today we realize that Native Americans were responsible for fashioning the natural 

landscape for centuries by using tools like fire (Williams 2000). There was no such thing 
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as a pristine America unaltered by human hands (Denevan 1992).  Accommodating 

native people in U.S. National Park System units did not happen until the Alaska Native 

Claims Settlement Act of 1971 (16 U.S.C. 3101 et seq.)  In other parts of the world (e.g., 

Amazon forests, African savanna, Northern European tundra and polar areas, and 

Australian outback), man has influenced the landscape for millennia (Posey 1999). 

 

Is Industry the Culprit?   

 

The loss of our wilderness areas in the American West is due to a great number of 

factors. Robert F. Kennedy, Jr. (2007:190) saw the situation from a black and white 

perspective. To him, our wilderness heritage is being lost “Because the governments of 

both Canada and the United States are dominated by large corporations that are driven to 

maximize short-term profits at the expense of the interests of future generations. Massive 

governmental subsidies to energy, lumber, mining and agribusiness companies-with some 

of the largest subsidies in the West-are driving the destruction of the last remaining wild 

places...”        
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CHAPTER 7: BUFFER ZONES 
 
 

 
 “We need buffer zones and regional planning.” 

                                                                                                                                                       

                                                                             NPS Director William Mott 1988:32             

 

Buffer Zone Purposes  

 

Buffer zones have been portrayed in an ecologic sense especially for industrialized 

nations (e.g., thwarting outside boundary groundwater withdrawal that could lower the 

water level in a reserve, Schonewald 1988) and in the social sense of benefiting local 

people especially in developing countries (e.g., providing people with subsidies so they 

will not harm large mammals that wander out of a protected area, Talbot and Olindo 

1990). Our focus here is on the former. 

 

“Buffer zones are among the best–accepted elements of conservation design” (Noss et al. 

1997:109) but such blind enthusiasm is based more on presumed effectiveness that 

empirical data. “There are few studies that test the effectiveness of buffer zones, and most 

of those have focused on the socioeconomic as opposed to the ecological buffering 

functions” (Heinen and Mehta 2000: 148 , cited in Diego Martino 2001).  The ideal 

buffer zone for a developed country like the United States would guard against the 
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potential impacts of mining, oil and gas extraction, logging, geothermal exploration, 

water development projects, commercial resorts and private home building. These threat 

sources create stresses like pollution, noise, surface water diversion, groundwater 

depletion, habitat fragmentation, influx of exotic species, poaching, and more. 

Unfortunately, this is an unrealistic expectation for any buffer zone (Shafer 1999). 

 

Brief History of U.S. Buffer Zone Advocacy  
 
 

Buffer zones have been recommended for U.S. national parks since the 1930s and thus 

represent a long-standing management tool that was/is perceived to be effective in 

protecting a core protected area (Shelford 1933a, Wright et al. 1933). More specifically,   

Wright and colleagues viewed buffer zones as being necessary to thwart "external 

influences" such as timbering, road development, and exotic species. The zones were to 

be off-limits to trapping furbearing animals, controlling predators (with exceptions), 

hunting rare species, sheep grazing and cultivation (Wright et al., 1933; Wright and 

Thompson, 1935).  Shelford (1933a), on behalf of the Ecological Society of America, 

recommended buffer zones around first class reserves (like most national parks) to allow 

more room for wide-ranging mammals.  He also thought protected area buffer zones 

could accommodate development (e.g., timber production, livestock grazing), recreation, 

experimental research, protection against fire and disease and  thwart the invasion of 

exotic species (Shelford 1933b,c).   
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Former NPS Director Conrad Wirth in 1961 (1962:29) asked whether buffer zones 

“should be part of the park, or should we leave their development and management to 

other public agencies, such as the Forest Service or a state agency, or to private 

enterprise?” If they are part of the park, it decreases the park’s effective size. Leopold et 

al. (1963) recommended that some parks be buffered with adjacent national recreation 

areas where hunting is allowed. “Perhaps only through compromises of this sort will the 

park system be rounded out” (p. 103).  There was an attempt by Senator Barry Goldwater 

in 1975 to create a buffer zone around Grand Canyon National Park, Arizona, but when 

environmentalists insisted on the buffer zone being inside the park, the effort ceased 

(Lowry 1998:80).  Former NPS Director William Mott (1988), drafted by Shafer, called 

for the creation of buffer zones around U.S. national parks.  Coggins (1990) assumed that 

official wilderness areas adjacent to national parks would serve as buffer zones. Large 

core areas surrounded by buffer zones are likely only possible in parts of the western 

United States (Wade et al. 2011).  

 

US National Park Buffer Zones 

 

The creation of buffer zones for US national parks has been achieved at some locations in 

various ways.  For example, the Everglades National Park and Expansion Act of 1989 (16 

U.S.C. §410) authorized the purchase of 107,000 acres next to the park’s eastern 

boundary to serve as a “buffer” against urban encroachment (Zaslowksy and Watkins 

1994: 50).   However, this buffer area became part of the park itself.   When El Malpais 
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National Monument, New Mexico, was created in 1987, Congress created a BLM 

managed “national conservation area” bordering much of its boundary. In this case, the 

park buffer zone was administered by a sister agency.  The NPS has created buffer zones 

around some units by securing easements for scenic vistas (e.g., the Blue Ridge Parkway, 

Virginia and North Carolina). A buffer zone and a scenic vista achieve many of the same 

goals (Camp et al. 1997).   

 

Biosphere Reserves   

 

Four decades after Shelford, the reason for buffer zones articulated both similar and 

different rationale. The United Nations Environmental, Scientific and Cultural 

Organization (UNESCO) Man and the Biosphere (MAB) Program was initiated in 1971, 

an outgrowth of the 1968 Biosphere Conference. One of the 12 major research themes 

was Project 8: Biosphere Reserves. Before MAB became operational in 1976, there were 

some expert panels that drafted guidelines on how to select biosphere reserves. Buffer 

zones and transition areas for biosphere reserves were intended to shield the core from 

man's activities, allow more space for wide-ranging mammals and larger population 

species for rare species, education, tourism, and manipulative research (United Nations 

Environmental, Scientific and Cultural Organization 1974). But the concept also included 

an additional factor. There was a realization that preservation, especially in developing 

countries, may not succeed unless the needs of local people were considered (Dasmann 

1988). Hence the biosphere model allowed for indigenous people in the buffer zone or 
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transition area (Figure 34).  Whether motivated by MAB or not, observations around the 

world witnessed tropical developing countries emphasizing accommodating indigenous 

people in buffer zones (MacKinnon et al. 1986, Oldfield 1988, Sayer 1991).  

 

 

 

       

Figure 34. The zoning scheme of the idealized biosphere reserve. (http://www.biosphere-
vosages-pfaelzerwald.org/_uk/html/mab/fonctionnement_zonage_htm)   
 

 

In most instances, biosphere reserves were labels on top of existing reserves. Surrounding 

land use often precludes a manager from turning that area into a model biosphere reserve 

in terms of spatial configuration (Hough 1988). What happens in a buffer zone is usually 

outside of the reserve manager’s authority (Newmark and Hough 2000).    
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Yellowstone National Park was designated a biosphere reserve in 1976. However, the 

designation did not conform to the biosphere reserve spatial model.  The Yellowstone 

“biosphere reserve” encompassed only the national park and none of the adjacent land.  

In other words, there was an official core area but no official buffer zone or transition 

area. This practice extended to all national parks.  biosphere reserves of that time except 

for one (Shafer 1999, Bradybaugh 1996). The reason for designating only U.S. national 

parks as biosphere reserve core areas, minus the essential buffer and transition areas was 

political.  

 

The national uproar that ensued after NPS and USFS issued the 1990 GYE “Vision 

Document” illustrates how industry derailed efforts perceived as precluding consumptive 

use on national forests next to Yellowstone National Park (Shafer 1999, 2010). Another 

larger uproar occurred in the mid-1990s when U.S. biosphere reserves and world heritage 

sites were unfairly perceived as a United Nation’s infringement on U.S. sovereignty 

(Machado 1998, Shafer 2004: 165-166).  
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Boundary Lines and Fluxes  

 

Forces generated by human activity may cross an imaginary line, a park boundary. 

“Fixed boundaries define the limits of where the Park Service may implement regulatory 

authorities and enforce federal law” (National Parks and Conservation Association 1974: 

74).  A boundary is a non-physical one-dimensional entity though we may mark it with 

posts, wire, rails, or signs which are an expression of the sociological “generated edge” 

(Schonewald-Cox and Bayless 1986).  Some forces or entities moving across a protected 

area boundary have been described as “lateral fluxes” (Reiners and Driese 2001) but have 

received little treatment in ecology.   Reiners and Driese (2001) note that there is as yet 

no conceptual framework in ecology to address such spatial phenomena. The movement 

of fluxes across landscapes is a much needed new area of research (Wu and Hobbs 2002).  

In more lay terminology, these lateral fluxes have been referred to as the “spillover 

effect” (Karkkainen 1997: 98).  Documenting the environmental impact of such fluxes 

goes to a very core issue of ecological science. “The challenge for ecosystem scientists 

and managers is to scientifically relate cause and effect when the cause and effect 

relationship is spatial” (Boyd 2008:12).   
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Buffer Zone Definition and Design 

 

Diego Martino (2001) correctly pointed out that there is not yet an accepted definition of 

buffer zone in terms of its presumed ecological impact filtering function. This begs the 

question of why scientists and protected area managers have been so slow creating a good 

definition.  It may be because the notion has thus far evaded adequate conceptualization.  

One can rather easily articulate the goal of an effective buffer zone: it increases the width 

of a protected area so that the conditions of exterior and interior habitats are similar.  A 

buffer zone is not land adjacent to a reserve (sensu Defries et al. 2005, Zaccarelli et al. 

2008) where land use restrictions may or may not exist. Simply calling something a 

buffer zone does not dictate that it buffers anything.  

 

As Groom et al. (1999: 192) pointed out, “buffers have not been a traditional 

conservation element in North America.” They go on to say, “Presently there is no 

systematic approach to designing buffer areas.  The characteristics of each buffer zone 

depend on what they are buffering [and] the current and probable future uses in the 

zone...” (Groom et al. 1999: 186).    Kelly and Rotenberry (1993) made a plea that buffer 

zone guesswork needs to be replaced with buffer zone science. Without buffer zones, 

inevitable encroachment on the reserve occurs (Gascon et al. 2000).     
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Buffer zones are therefore a set of societal rules, not as a physical band of land.  

However, one must first know what influences one seeks to buffer against.  Otherwise, 

the creation of a buffer zone may entail treating existing symptoms instead of first 

identifying the real or potential problem.  Often there is no authority to create the rules 

needed for a buffer zone. Buffer zones may often represent a priori rather than a 

posteriori land use planning tools.  Most buffer zones could represent more aspiration 

than reality. Some advice is worth repeating: “Buffer zones are rarely a panacea” (Groom 

et al. 1999: 185).   However, “In general, the greater the difference in management goals 

on either side of a border, the greater the need for, and width of, a buffer zone” (Landres 

et al. 1998:59).   

 

Reserve Area and Corridors   

 

U.S. national park area has long been a topic of research and discussion (Newmark 1986, 

1987, 1995). Newmark’s research documented that some mammalian extinctions in some 

North American national parks were correlated with park area. Other interpretations of 

the potential reasons for these extinctions have surfaced (Parks and Harcourt 2002). 

However, this long-term interest in U.S. national park area has not been the case for 

protected area buffer zones.   

 

According to Noss et al. (1996: 957), the following hypothesis as it applies to large 

mammals has not been well evaluated empirically: “buffer zones will help protect 
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sensitive species from frequent contacts with people and provide supplemental habitat.”  

Boitani et al. (2007) asserted that the buffer zone/corridor network model proposed by 

Noss and Harris (1986), which has now gained international adoption (e.g., World 

Wildlife Fund 2006), still remains a working hypothesis. As Cooperrider et al. (2001:59) 

said, “Neither do we know how effective such an approach can be in resolving 

conflicting human demands on the regional landscape.”  An examination of the empirical 

evidence supporting the corridor strategy has received much attention, and as a result, 

discussion and field application have burgeoned (Hilty et al. 2006, Crooks and Sanjayan 

2006). In contrast, any empirical evidence supporting the buffer zone strategy to thwart 

human generated edges and lateral fluxes is hard to locate.  Furthermore, one buffer zone 

prescription may not suffice for a whole protected area boundary (Ambrose and Bratton 

1993).  

 

US Social Stigma 

 

Buffer zones have a social stigma in the United States. For example, Anderson (1988) 

presents the argument that imposing park buffer zones on states or private landowners 

would likely represent a “compensatory regulatory taking” and thus an improper use of 

federal authority.  Karkhainen (1997: 103, 92), however, argues that “So long as the 

government permits viable economic uses on private lands in these outer concentric 

zones, the takings doctrine should not pose any problems to this scheme.”  Karkkainen 

also indicates “the status of takings jurisprudence and its implications for biodiversity 
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conservation policy remain highly unsettled.”  This legal scholar recommended the 

core/buffer zone concept as the bedrock approach for biological diversity conservation 

(Karkkainen 1997:100). This approach demands that land use adjacent to a protected area 

be regulated. 

 

Wilderness Buffer Zones  

 

After the USFS began instituting a de facto buffer zone policy for official wilderness on 

national forest land, Congress removed such discretionary agency authority (Kelson 

1998).  Congress made its views known about buffer zones being created adjacent to 

wilderness clear in the Endangered American Wilderness Act of 1978 (16 U.S.C. 1131 et 

seq.).  Federal land buffer zones around USFS wilderness were precluded in almost every 

state wilderness act passed since 1984 (Kelson 1998). The New Mexico Wilderness Act 

of 1980 was the first to prohibit buffer zones around wilderness areas, and the prohibition 

was adopted later for the Oregon Wilderness Act, Washington Wilderness Act, Arizona 

Wilderness Act, Utah Wilderness Act, Arkansas Wilderness Act, Wyoming Wilderness 

Act, Pennsylvania Wilderness Act, and Michigan Wilderness Act (Dawson and Hendee 

2009: 192, 149). The boiler-plate language used in federal legislation prohibiting buffer 

zones is provided in Hubbard et al. (1998: 605). The official policy of both the USFS and 

BLM is that buffer zones will not be allowed next to wilderness (Hubbard et al. 1998).   
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Roadless Area Buffer Zones 
 
 

Roadless areas may not have been intended as buffer zones for national parks but, like 

wilderness areas, they can serve that purpose (Figures 35 and 36).  

 

 
 
Figure 35. Montana wilderness and roadless areas near Yellowstone National Park. From 
Wild Montana (http://wwwwildmontana.org./resources/maps/roadless.php)  
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Figure 36. Windy Pass in the Gallatin Divide Roadless Area, Gallatin National Forest, 
Montana.    Some mountain peaks in the background are in Yellowstone National Park. 
From Native Forest Network 
(http://www.nativeforest.org/campaigns/last_refuge_/gallatin_range.htm)   
 
 
 
The USFS Final Rule for roadless areas was published in the Federal Register during 

early January 2001 and the agency adopted it on January 12, 2001. The rule prohibited 

road building and timber cutting on 58.5 million acres of inventoried USFS roadless areas 

(with exceptions), or about 1/3 of U.S. National Forest System. After a bitter decade-long 

battle initiated by the George W. Bush Administration, on October 21, 2011, the U.S. 

Tenth Court of Appeals ruled that 49 of the 58.5 million acres were protected under the 

rule (Wyoming v. US Dep’t of Agriculture (USDA) 661 F. 3d 1209 (2011).   The rule did 

not close any existing road or trail, permitted access to private property, honored existing 

leases or permits for minerals or oil and gas, ski areas and logging rights, and allowed 

http://www.native/
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new roads for fire-fighting. Timber already sold could be logged. In September 2012, the 

U.S. Supreme Court would not hear an appeal of the 2001 roadless rule by the state of 

Wyoming, the mining industry and others. However, the upheld rule allowed Idaho to 

remove all roadless protections from its 300,000 acres in the GYE.  Roadless areas are 

not administrative wilderness because some uses disallowed in wilderness areas are 

acceptable in roadless areas (e.g., ORVs) (Baldwin 2002).  The distribution of roadless 

areas and wilderness areas in Montana is found in Figure 37.   
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Figure 37. Roadless areas and wilderness areas in Montana. Montana Wilderness 
Association (http://www.wildmontana.org/resources/maps/roadless.php). 
 

 
For a history of USFS roadless area policy, see Hoyt (2001), Glickman (2004), and 

Turner (2006). Roadless area protection will enhance the preservation of biological 

diversity in the U.S. (Crist et al. 2005, Loucks et al. 2003, DeVelice and Martin 2001).  

According to DeVelice and Martin (2001), 35% of inventoried roadless areas are next to 

existing wilderness areas. Roadless areas in the Klamath-Siskiyou Ecoregion of Oregon 

http://www/
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contributed to overall regional connectivity as well as representation and the protection of 

rare species (Strittholt and DellaSala 2001).     

 

Yet another form of buffer zone can exist in the form of congressionally designated 

“special designations” on federal lands. An example of such a designation if the USFS’s 

36,703 acre Cabin Creek Special Management Area, Gallatin National Forest, that lies 

between two Montana wilderness areas (McKnight 1987).  

 

Buffer Zones or Fortresses    

 

In industrial nations, erecting a barrier between a protected areas and encroaching 

civilization might be a wise prescription to keep out unwanted influences. According to 

Groom et al. (1999), erecting an impermeable barrier may in some cases be needed.  The 

problem with this solution is the barrier might also thwart the immigration and 

emigration of some park carnivores and herbivores. This is a biocentric conflict.  If we 

erect impenetrable barriers, we might later appreciate Hales’ (1989: 142) warning: 

“Because we believed that our walls would protect parks, we are now at risk of finding 

them to be prisons rather than fortresses.”  
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Other Countries  

 

The U.S. experience with protected area buffer zones is not the same as in some 

developing countries. The initiative taken by some of these countries in creating 

protected area buffer zones is inspiring.  For example, in 1996 His Magesty’s 

Government of Nepal created a 750 km2 enforceable buffer zone created around the 

country’s 932 km2 Royal Chitwan National Park (Heinen and Mehta 2000). Such a buffer 

zone is larger than Crater Lake National Park, Oregon.     
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CHAPTER 8:  VALUES, POLICY AND MANAGEMENT  
 
 

 
“Actions and decisions may add up to agency policy-but policy that no one has planned.”  
 

                                                              Majone 1989:160, cited in Primm and Clark 1979   

 

Values 

 

Values are diverse (Rolston 1988) and policy is reflection of values.  As Foresta (1984: 

261, cited in Wagner et al. 1995) reminded us, “In a democracy, any public organization 

must ultimately base its goals on society’s interests and values.”  Some scientists may not 

know that their work or public statements reflect cultural values which can change with 

time as a society’s values change.  Freemuth and Cawley (1998: 214) pointed out, 

“Scientists, and managers who center decisions solely on science, do not have any special 

[emphasis added] position in negotiations over value questions.” In other words, value 

judgments made by scientists should not carry any more weight than judgments made by 

anyone else in society. However, that does not mean scientists cannot choose to be 

involved in helping guide an understanding of the consequences of policy options 

(Wagner et al. 1995: 198-199). However, history illustrates that there has been a long 

procession of scientists, either interested in U.S. national parks or who worked for NPS, 
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who have not neglected to advocate for policies they thought were in the best interest of 

park biota (Schullery 2010).  The following statement is highly applicable to the U.S. 

federal government: “[T]he ideal in which the roles of scientist and policy maker are 

clearly defined, rigidly followed, and perfectly executed is far from reality” (Wilhere 

2012:43).  

 

Policy   

 

People perceive of environmental policy in diverse ways. One definition is an overall 

direction sought by society (e.g., to preserve natural landscapes). To others, actions taken 

to improve the environment constitute policy.  In this case, for example, the Yellowstone 

Act of 1872 (16 U.S.C. §§21-22) or the creation of the NPS via the Organic Act of 1916 

(6 U.S.C. §§1-4) would constitute policy. However, the first definition might view these 

legislative actions as simply policy instruments (Talbot 2008).   

 

The NPS definition of policy is extremely broad and focuses on management decisions.  

“Policy sets the framework and provides direction for all management decisions.  This 

direction may be general or specific; it may prescribe the process through which 

decisions are made, how an action is to be accomplished, or the results to be achieved” 

(National Park Service 2006: 4).  To add further complexity, NPS also recognizes land 

management goals.  One goal, until recently, was the preservation of landscapes as they 

existed at the time of presettlement.  In NPS jargon, therefore, management policy can 
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include overarching goals as well as guidelines to achieve that goal (e.g. controlled 

burning is encouraged when feasible).  The terms policy and goals are used inconsistently 

in the literature (see Wagner et al. 1995).  

 

Much of the direction found in the most recent NPS policy handbook (National Park 

Service 2006) is actually management guidelines. Such guidelines are typically viewed as 

not being legally binding, unlike regulations.  However, Mappes (2006: 626) points to a 

court decision where these policies were “binding” though the extent of such is unclear.      

 

Agency policy can be generated from diverse sources (e.g., agency field personnel, 

conservation organizations, academics, Congress), has various levels (e.g., policy [i.e., 

management guidance] on culling excess ungulates in parks versus the overall 

preservation goal stemming from the 1916 NPS Organic Act). It can be technical (e.g., 

policy on mixing gene pools) or nontechnical (e.g., policy on regional planning).  

 

Care must be taken at arriving at policies especially when we acknowledge that policy 

can be influenced by external influences. As Starker Leopold’s misinterpreted concept of 

a “vignette of primitive America” illustrates, “[P]olicies themselves, once implemented, 

take on a life of their own that is not easy to alter” (Lowry 2009:3). Today, the old 

vignette policy has been supplanted. “The degree to which a park can adequately restore 

and maintain its natural resources to a desired condition will depend on a variety of 

factors-such as size, past management events, surrounding land uses, and the availability 
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of resources. Through its planning processes, the Park Service will determine the desired 

future conditions for each park unit and identify a strategy to achieve them” (National 

Park Service 2006: 37).   

 
 
Example: The Yellowstone Fires  
  

The NPS called the 1988 Yellowstone fires the most significant ecological event in U.S. 

national park history (National Park Service 1988a, cited in Schullery 1989). NPS was 

later accused by some politicians of allowing one-half of the park’s forest to be destroyed 

(Figures 38, 39). These fires have been attributed by many people to this park’s practice 

of fire suppression. This is arguable.  The general public and many scientists do not fully 

appreciate Yellowstone National Park’s fire history and NPS fire policy.  
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Figure 38. Extent of the Yellowstone fires during the summer of 1988 
(http://www.cotf.edu/ete/modules/yellowstone/Ysituation.htm)  

http://www.cotf.edu/ete/modules/yellowstone/Ysituation.htm)
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Figure 39. Yellowstone fires on August 2, 1989 from Landsat 5 
(http://earthobservatory.nasa.gov/Features/WorldofChange/yellowstone.php)       
 

 

By using charcoal stratigraphy from Yellowstone National Park’s Cygnet Lake, 

Millspaugh et al. (2000) determined that present fire frequency (2-3 fires/1000 years) has 

existed for the last 2000 years.  Romme and Despain (1989) corroborated this finding   

using tree ring fire scars and found that a large fire occurs in Yellowstone every 300 

years.  

   

A policy of fire suppression was in effect in Yellowstone in 1886 but was really not 

enforced until 1945 (Schullery 1989).  However, since 1972, Yellowstone adopted a 

http://earthobservatory/
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policy of letting naturally created fires (e.g., lightening strikes) burn in the backcountry 

unless they threatened infrastructure (Schullery 1989). From 1972-1987, 235 fires were 

allowed to burn in Yellowstone (Schullery 1989). A 1974 park plan allowed controlled 

burning but it was rarely used from 1974-1988 (Lowry 1998:84).   

 

The catastrophic Yellowstone fire of 1988 was a result of drought and wind.  It burned 

45% of the park and 11% of the Greater Yellowstone Ecosystem (Christensen et al. 

1989).  In fact, there were 248 fire starts in the GYE in 1988 alone (Schullery 1989).  

According to some Yellowstone researchers, the use of controlled burns in Yellowstone 

was not considered by park managers because they realized that climate was the key 

reason for the condition of the park’s vegetation (Romme and Despain 1989).  It might 

also have been influenced by a fear of a controlled burn escaping.  Klein  (2002), a 

National Academy of Sciences panel that reviewed the condition of  Yellowstone’s 

Northern Range at Congressional request,  was of the view that the 1988 fire would have 

happened even if there had been decades of controlled burns. However, without a natural 

fire regime, Yellowstone National Park will have reduced biological diversity because 

certain successional plant communities will be absent (Taylor 1973) and so will the 

associated animals. 

 

It is incorrect to think of Yellowstone National Park’s fire policy history as characteristic 

of all US national parks. Many parks have used controlled burning (e.g., Everglades, 

Yosemite, and Bandalier). Research in the use of fire occurred at Sequoia National Park 
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in the 1920s and in Everglades National Park in 1953 (Kilgore 2007). Sequoia-Kings 

National Park was the first park or wilderness to allow a natural fire to burn in its 

backcountry in 1968 (Kilgore 2007).  The policy of prescribed burning (controlled 

burning) was expressed in NPS’s 1968 management policies (National Park Service 

1970).  The 1972 policy of letting naturally-started fires burn in Yellowstone was 

extended to 12 other national parks (Schullery 1989). Although many national parks have 

been treated with controlled burns, the frequency of burning is usually not enough to 

replicate the natural situation.  Therefore, the general public may not understand this 

policy without agency educational efforts. 

 

Policy and Politics   

 
“National park policy will continue to be decided in the political arena” (Freemuth 

1989:36), or stated more precisely, it will always have a political component.  It is a 

“sociopolitical procedure” (Wagner 1999:58). On the other hand, some argue that 

“political pressure should not drive policy” (Donahue 1997: 54).  However, it does.  For 

example, official 1988 NPS management policy (National Park Service 1988b) on park 

buffer zones was a direct result of Congressional interference (Shafer 1999).  NPS thus 

produces some policy reactively to various events.  A much more infamous example was 

an attempt by George W. Bush administration to completely rewrite the 2001 NPS 

Management Policies (National Park Service 2001).  This fiasco is described in Mitchell 

(2006), Kass (2005) and Sellars (1997/2009: 301-306). But why should politics not 
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interfere? Wagner et al. 1995: 85-86) provided one good reason: “The process 

malfunctions, however, when one or more of the interest groups exert sufficient pressure 

to drive ad hoc management decisions that are contrary to established policy, damaging 

the resources that are the foundation value of the American public’s asset. And it 

malfunctions when it renders the agency dysfunctional by threatening jobs of Service 

employees and preventing their acting in the best interests of the resources.”    

 

What scientists and technical experts must ask themselves is whether they object to 

“wading into the complex and politically charged world of land use policy” (Waller 

1988: 400). For those working in federal agencies, such wading is often unavoidable. If 

they do not wade, those who are less informed will take their place.  But NPS upper 

management often encourages a “stand apart” role of their scientists.  The determination 

of resource “impairment” is now entirely discretionary on the part of the park manager. 

Impairment is an “impact that, in the professional judgment of the responsible NPS 

manager, would harm the integrity of park resources and values” (National Park Service 

2006: 11).  Whether they wish to participate in policy formulation or not, scientists are 

often relegated to the role of technical advisors. 

 

Land Management 

 
What is management? “Management is defined as any activity directed toward achieving 

or maintaining a given condition on plant and/or animal populations  and/or habitats in 
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accordance with  the conservation plan for the area” (Bourliére 1962: 364).  Put even 

more simply, “management is a means, not an end” (Wagner 2006: 333).   For example, 

the key management provision of the NPS Organic Act of 1916 is to “conserve the 

scenery and the natural and historic objects and the wild life therein and to provide for the 

enjoyment of the same in such a manner and by such means as will leave them 

unimpaired for the enjoyment of future generations.”  This directive could be defined as a 

policy (goal) or a management guideline.   

 
 
Leopold et al. (1963: 93) recommended that “a reasonable illusion of primitive America 

could be re-created using the utmost skill, judgment and ecological sensitivity.” 

However, the Robbins Committee, a blue ribbon panel of scientists asked by Secretary 

Stewart Udall to evaluate the NPS science program, was less confident that such an 

illusion could be achieved. Although they were “viewing with sympathy the ideal of 

making a national park a ‘vignette of primitive America,’” they were concerned with the 

“difficulties in even approaching such an ideal.  In some instances, because of the paucity 

of historical records it would be impossible to determine what the condition of a 

particular park was when the white man first saw it. Changes, some irreversible and 

current activities, in some instances impossible to control...suggest that the ideal, though 

admirable may not be fully attainable; yet it is desirable to move in that direction” 

(Robbins 1963: 20-21). Here we see two groups of advisors not in agreement about the 

practicality of a management goal, which is a policy position. This leads us to another 

debate about a related management goal: natural.       
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Natural as Policy 

 
 
Natural is in part a value.   Sometimes policy setting is not influenced by political 

pressure but is based on undeveloped thinking. The concept of “natural” has been central 

to NPS policy since 1872. The Yellowstone Act mandated that the Service would be 

responsible for issuing regulations for the “preservation, from injury or spoilation, of all 

timber, mineral deposits, natural curiosities, or wonders, within the park, and their 

retention in a natural condition” (16 U.S.C. 21-22).  The idea has dominated NPS culture 

ever since (Pritchard 1999). As Cole et al. (2008: 36) observed, “The goal of naturalness 

has been codified in legislation and protected area policy and built into agency culture.”  

However, 134 years after America’s first national park was created, NPS has not defined 

natural without some ambiguity... The most recent policies states that national parks will 

protect   “components and processes in their natural condition.” However, it then explains 

“The term ‘natural condition’ is used here to describe the condition of resources that 

would occur in the absence of human dominance of the landscape” (National Park 

Service 2006:36). This definition is similar to the definition provided by Noss (1995:27): 

“the condition of a landscape before substantial alteration by modern human activity.” 

However, Yung et al. (2010a: 267) believes “The concept of naturalness does not provide 

sufficient guidance; it has multiple meanings that are often in conflict” A better standard 

would be ecological integrity (Huff 1997, Woodley 2010).  In lieu of natural, Parks 
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Canada abandoned adopted ecological integrity in their 1988 park legislation (Parks 

Canada 2000, 2005).   

                                                                                                        

“Naturalness as the benchmark is neither value free nor logically or practically usable” 

(Lele and Norgaard 1996:360). Put another way,  “This means that any methodological or 

policy judgment about the naturalness of some ecological process or event is, in part, a 

categorical value judgment, a value judgment that some ‘natural’ thing is good” (Shrader-

Freschette and McCoy 1993: 104). But the idea of “naturalness” has crept into the 

thinking of scientists.  “We are unable to define ‘natural’ in a way free of categorical 

values.  We are unable to define it in a way recognized by hypothetico-deductivists as a 

part of science.  Yet, it is part of science” (Shrader-Frechette and McCoy 1993: 103).  

 
 In the view of a group of scientists commissioned to conduct a study on NPS wildlife 

policy, by adhering to natural as an NPS policy goal, “The agency has in our view, set a 

goal for the parks that is both unknowable and unobtainable” (Wagner et al. 1995: 45).  

But Yung et al. (2010a: 254-256) argued, “Despite its limitations, we are not suggesting 

that naturalness be abandoned. Naturalness will continue to provide an important 

touchstone for protected area conservation ... [but] the goals of wildness, historical 

fidelity, ecological integrity, and resilience...might be appropriate in some places.” Some, 

but not all, participants in this workshop opted for the abandonment of natural (Cole et al. 

2008:50).  Even a group of authors consisting of many current and former NPS scientists 

or natural resource specialists concluded “it is increasingly clear that naturalness is no 



 

229 
 

longer the umbrella under which all protected areas comfortably sit” (Cole et al. 2008: 

40).    

 

Many protected areas are not well managed (Harrison 2011).   Can intervention cause 

more naturalness? Put another way, can intervention cause the landscape to show fewer 

impacts from human influence?  Yes.  Natural areas need restoration. As Chase 

(1987:374, 382) argued, “Natural areas are not made less natural by human presence.”  

“What our national parks need...,” Chase continued, “is not only protection, by 

restoration (emphasis added).”   As for restoration, Dan Janzen (1998:1312) advised, 

“The question is not so much ‘how’ but rather ‘when,’ ‘where,’ ‘how fast,’ ‘by whom,’ 

‘how much,’ and ‘who pays for it.’”  Janzen is telling us that land managers need to 

become gardeners.  The problem is defining when and how to garden.  Intervention to 

achieve restoration is needed.  However, the NPS “concept of naturalness does not 

provide clarity regarding criteria for thresholds of intervention” (Cole et al. 2008: 43).   

 

How can the internal conflict over “natural” as policy of be resolved? “[N]ew attention 

needs to be given to the purposes and values of parks and wilderness areas... This is the 

first order of business,” argues Cole et al. (2008: 49). “The key challenge to stewardship 

of park and wilderness ecosystems is to decide where, when, and how to intervene in 

physical and biological processes” however  “the appropriateness of these strategies can 

only be evaluated after basic philosophical issues have been resolved” (Cole et al. 2008: 

49).  “If the purpose of protected areas is to preserve natural conditions, and yet there is 
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no objectively determined condition that can be called natural, the very purpose of 

protected areas is called into question” (Aplet and Cole: 2010: 18). This leads us into a 

longstanding debate about one NPS hypothesis and management policy: natural 

regulation.     

 

Intervention versus Nonintervention  
 

 
The controversy surrounding the concept of natural regulation, an NPS land management 

“policy,” illustrates how debate over a land management guideline can rise to the level of 

Congressional attention. Natural regulation as a policy for animal populations in 

Yellowstone National Park and elsewhere elicited much controversy (Chase 1986, Boyce 

1991, 1998, Wagner et al. 1995, Shafer 2000, Klein 2002).  The policy of natural 

regulation is part science and part values (Klein 2002). Pritchard (1999) reviewed the 

decision-making process that resulted in Yellowstone’s 1968 “natural regulation policy” 

as did Shafer (2000). Although their definition was too tardy to be of much help when 

most needed, the National Academy of Sciences study  proposed an improved  definition 

of natural regulation: “free of direct human manipulation” (Klein 2002:20).  The opposite 

of natural regulation would therefore be management intervention. Protected area 

managers would be well served if they try to understand these policy debates. Otherwise, 

they cannot fully explain the underlying basis for their management actions.   
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George Wright and colleagues recommended intervention:  “Time proved that 

management of some sort would have to be invoked to save certain situations” (Wright et 

al. 1933: 4). The Leopold Report also advocated intervention and made some statements 

that could have been interpreted as the opposite stance: non-interference.  For example, 

they said “Insofar as possible, control through natural predation should be encouraged” 

and “the maintenance of naturalness should prevail” (Leopold et al. 1963: 98, 95). Their 

intervention message, however, was far more obvious: “Reluctance to undertake biotic 

management can never lead to a realistic presentation of primitive America” (Leopold et 

al. 1963: 94).  Nevertheless, NPS defended its natural regulation policy beginning in 

1968 and afterwards.  For example, Yellowstone is “a system that has 10,000 years’ 

experience managing itself” (National Park Service 1997: 104). The park championed 

natural regulation but acknowledged that certain other types of intervention did take 

place: “Such intervention, whether to restore wolves or fight fires or not fight fires or 

suppress exotic plant invasions, or poison exotic fish and restore native fish, or cull bison, 

in fact, occurs on a regular basis” (National Park Service 1997: 104). One might conclude 

from this that Yellowstone National Park viewed itself as implementing management 

“intervention.” 

 

Because of semantic confusion over NPS terminology (i.e., “natural process 

management” was often used interchangeably with “natural regulation”), Boyce 

(1991:190) suggested the terminology “ecological process management” instead of 

“natural process management.”  Speaking for himself, he argued that ecological process 
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management did not “imply hands-off management, but rather carefully reasoned 

intervention with a directed goal.” (p. 203). This did justify the Yellowstone management 

activity of that time. This was the same point made by Reese (1984: 22): “The policy of 

non-interference should not be confused with the policy of no management?” Shafer 

(2000) noted that natural regulation, originally a Yellowstone research hypothesis, and 

natural process management, a Servicewide policy, were often confused.   

 

Is the idea of managing for natural processes conceptually useful?  As Schrader-Frechette 

and McCoy (1993: 103) reminded us, “The objects of preservation at places like 

Yellowstone are now more likely to be, not climax communities (emphasis added) as they 

existed in the past, but the ecological processes (emphasis added) that maintain various 

species, communities, and ecosystems.”  Wagner et al. (1995: 151) argued “There is no 

way that the concept of process management, in the casual ways in which it is being used, 

can be translated into clear directions for park management.”   More than a decade later 

he said, “There is no way that the processes can be preserved without preserving the 

components. Hence, the goal of process management is tantamount to preserving entire 

ecosystems” (Wagner 2006: 328).  Whether or not clear direction can be offered on how 

to preserve processes, if we preserve processes we are also preserving things but not 

necessarily states.   The National Academy study concluded that some NPS terminology 

provided welcome flexibility but little guidance:  “Management for ecosystem processes 

remains a challenge for the future, and currently is more a conceptual guide than a 

prescription for immediate action” (Klein 2002: 124).      
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Pritchard (1999:281) showed that the “twin traditions concerning the proper role for park 

managers have coexisted throughout the twentieth century, one emphasizing the necessity 

of intervention, the other one suggesting that nature will establish its own balance.”  The 

twin traditions were intervention and nonintervention. These twin traditions remain 

intact. For example, “[T]he Service will allow this evolution to continue-minimally 

influenced by human actions” but “Biological and physical processes altered in the past 

by human activities may need to be actively managed to restore them to a natural 

condition or to maintain the closest approximation of the natural condition when a truly 

natural system is no longer attainable” (National Park Service 2006: 36-37).  This policy 

was a compromise. However, that said, it still “offers[s] little specific guidance regarding 

where and when to intervene and how to define desired outcomes” (Yung et al. 2010b: 

77). This is the pitfall of using “natural” as policy.   

 

“True natural regulation (i.e., letting nature take its course with no human intervention) 

has not been possible for more than a century, nor is it likely to become possible in 

Yellowstone’s foreseeable future” (Klein 2002: 134). NPS policy did evolve in terms of it 

policy clarity. “Natural change will also be recognized as an integral part of the 

functioning of natural systems” (National Park Service 2006:36). “[T]he Park Service 

will determine the desired future conditions for each park unit and identify a strategy to 

achieve them” (National Park Service 2006: 37). In addition, the confusing terminology 

like “natural regulation” and “natural process management” were abandoned.   
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The National Academy study’s view on natural regulation in the context of outside 

human influences demands emphasis:  “YNP is an ecological island whose processes are 

influenced by human activities in the surrounding area. These activities, which strongly 

influence YNP wildlife, include agriculture, ranching, and hunting. Thus, even if there 

were no human intervention within YNP, ecological processes there would be profoundly 

influenced by human activities elsewhere” (Klein 2002:21).  This point was made earlier 

by Shafer (2000). This message was expressed in the simplest terms in 1962: 

“Management may involve...protection from ...external influences” (Bourliére 1962: 

364).   

 

“Policy issues in the GYE are a turbulent confluence of diverging human values, 

contested science, overlapping jurisdictions, and conflicting problem definitions” 

(Shanahan and McBeth 2010:144).  Today, non-intervention will not suffice as a 

management guideline for protected areas. “Benign neglect” (Soulé et al. 1979) will only 

result in the loss of biological diversity. Indeed, Yellowstone has been a “crucible for 

formulating and testing preservation policies, making it both an international model as 

well as a symbolic battleground over competing park management philosophies” (Keiter 

1996: 653). The scientific community’s interest in all aspects protected area management 

remains strong (e.g., Hansen et al. 2011).  
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Managing for Conditions vs. Climate Change 

 

Much of the above is now of historical interest.  The NPS Management Policies now 

recognize that managing for static temporal conditions is not possible: “Natural change 

will also be recognized as an integral part of the functioning of natural systems” 

(National Park Service 2006:36).  This policy was framed to counter the longstanding 

“static museum” management mentality that some accused NPS of adopting subsequent 

to the Leopold Report (Leopold et al. 1963). Given ongoing climate change, this 2006 

policy is not treated enough.   Indeed, “climate change means that we no longer manage 

for a historical reference point, but rather must manage for change” (Chester et al. 2012: 

3).  NPS must now manage for change which demands rethinking basic mandates (Tweed 

2010).  NPS must now focus on managing regions to facilitate the movement of protected 

area biota responding to climate change (see Chapter 11).  Indeed, scientists and 

managers must abandon the static approach to preservation and adopt a dynamic world 

view (Lovejoy 2005). 
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CHAPTER 9: GYE GRIZZLY BEARS 
 
 
 
“When we save Greater Yellowstone, we save the grizzly--and if we can save the grizzly, 
we have come a long way toward saving Greater Yellowstone.” 
                                                                                                   

                                                                                                            Glick et al. 1991:70    

 

Distribution and Abundance    

  

Before European settlement, the range of the brown bear (Ursus arctos) extended over 

the western half of the continental United States, central Mexico, western Canada, and 

most of Alaska (Mattson et al. 1995) (Figure 40). The abundance of the bear in the 

western contiguous United States at that time was thought to be around 50,000 

individuals (Servheen et al. 1999). By the 1930s its range in North America had been 

reduced to 2 % of its original range (Mattson et al. 1995) and its population size in the 

United States was also down to around 2%. Today there are five lower-48 United States 

populations of the grizzly bear (Ursus arctos horribilis): the Greater Yellowstone 

Ecosystem (GYE) (20,000 km2) in northwest Wyoming, eastern Idaho and southwest 

Montana) with more than 600 bears; the Northern Continental Divide Ecosystem (25,000 

km2 in north central Montana) with more than 1000 bears; the Northern Cascades area 
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(25,000 km2 in north central Washington) with less than 20 bears; the Selkirk Mountains 

area (5,700 km2 in north Idaho, northeast Washington and southeast British Columbia) ; 

and the Cabinet-Yaak area (6,700 km2 in northwest Montana and 

 

 

 

Figure 40.  Present and historic distribution of the brown bear in North America. From 
US Geological Survey (http://www.nrmsc.usgs.gov/research/ncdebeardna_detail.htm)  
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northern Idaho) with 80-90 bears (US Fish and Wildlife Service 2007a) (Figure 40). The 

only bear population that is definitely isolated is in the GYE with a strong possibility 

existing for the Northern Cascades population.   

 

 
 
 
 
Figure 41. Remaining grizzly bear populations in the lower 48 states.  Based on 2011-
2012 USFWS data. From Vital Ground Foundation with modification 
(http://www.vitalground.org/PopulationMap)    
  

Five Grizzly Bear Populations in the Lower 48 States

Vital Ground Foundation http://www.igbconline.org/html 

http://www.vitalground.org/PopulationMap
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Grizzly Bears as Indicators   

  

If human presence does not interfere, then “Yellowstone belongs to the grizzly bear” 

(Sutton and Sutton 1972: 110).  The grizzly bear is one component of the GYE’s 

mammalian fauna that has a demonstrated aversion to human presence (Mattson 1990).  

It can also serve as a barometer for the effectiveness of protected area management 

(Mattson 1996a, Peterson 2000). In fact, as a result of the National Forest Management 

Act of 1976 (U.S.C. §§1600-1614), the USFS recognizes the bear as “indicator species” 

with regulations at 36 CFR 219.19 (a) (1) (Corn and Gorte 1986: 46).  The grizzly bears 

in Yellowstone National Park avoid roads and developments (Mattson et al. 1987). Roads 

are part of industrial extraction infrastructure and thus are bear deterrents (McLellan and 

Shackleton 1988, McLellan 1990).  Further distant in Canada, the grizzly bear avoided 

the secondary landscape affects of seismic cutlines in Alberta (Linke et al. 2005). 

Schwartz et al. (2010a) concluded that bear mortality in the GYE was most highly 

correlated with road density, number of homes and site development. The bear is one 

species very sensitive to habitat fragmentation (Crooks 2002).  It can also serve as a 

flagship and umbrella species (Mills 2007).  However, not every taxon will fall under the 

grizzly bear’s umbrella (e.g., reptiles Noss et al. 1996).   
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Primary Conservation Area and Beyond 

 

The official grizzly bear “recovery zone,” renamed “Primary Conservation Area” (PCA) 

in 2000, encompasses 9,209 mi2 (5,983,760 acres or 23,853 km2) (Interagency 

Conservation Strategy Team 2007) (Figure 42).  Its configuration has not changed since 

1993 (Interagency Conservation Strategy Team 2007). The recovery zone is defined as 

“an area ... [that] would be large enough and of sufficient habitat quality to support a 

recovered grizzly bear population” (US Forest Service 2006: 2). Another definition in the 

interagency Grizzly Bear Conservation Strategy is “a secure area for grizzly bears, with 

population and habitat conditions maintained to ensure a recovered population is 

maintained for the foreseeable future and to allow bears to continue to expand outside...” 

(Interagency Conservation Strategy Team 2007:6). A Conservation Strategy was first 

developed in 1993 and was reportedly based on the “best available science” (US Forest 

Service 2006: 294, 298).   
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Figure 42. Greater Yellowstone Ecosystem Primary Conservation Area in light gray. 
From Moody et al. (2002) 
(http://gf.state.wy.us/wildlife/wildlife_management/grizzfinal.htm)  
 

 

The PCA is divided up into 15 Bear Management Areas (Schwartz and Gunther 2006) as 

in Figure 43.   

 

http://gf.state.wy.us/wildlife/wildlife_management
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Figure 43. Grizzly bear management units in the Greater Yellowstone Ecosystem   
(http://forwolves.org/ralph/bmu/htm)   
 

 

About 98% of the PCA consists of federal lands (Schwartz and Gunther 2006) and the 

remaining 2 % is private (US Forest Service 2006: 259).  National forests account for 

http://for/
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58.5 %t and national parks 39.4 % of the PCA (US Forest Service 2006: 64).  Surface 

occupancy is permitted in just 3 % of USFS lands in the PCA (US Forest Service 

2006:74). Within the PCA, all forests restrict motorized access to designed routes except 

for 2.4 % of the Targhee National Forest  and 8.3 % of the Bridger-Teton National Forest 

(US Forest Service 2006: 29).  It is the “goal of the habitat management agencies to 

maintain or improve habitat conditions existing as of 1998, as measured within each 

subunit of the PCA, while maintaining  options for management of resource activities at 

approximately the same level as existed in 1998” (Interagency Conservation Strategy 

Team 2007: 7).  

 

The reason for the 1998 baseline is because at that point in time all grizzly bear 

demographic recovery goals had been met, with the population increasing and bear range 

expanding (US Forest Service 2006: 30). In other words, the population has been 

increasing by 4-7% per year throughout the 1990s while the amount of secure habitat and 

the extent of developed sites changed little from 1988-1998 (US Fish and Wildlife 

Service 2007b). A key point is that the PCA is not fully protected from all forms of 

resource extraction. Furthermore, “suitable habitat outside the PCA is under constant 

threat from development and deforestation” (Kline 2001: 422-423).            

 

Secure habitat in the GYE has reportedly increased over the 17 years prior to 2006 due to 

decreasing logging and reduction in roads (US Forest Service 2006: 319). In fact, there is 

reportedly more “secure” habitat outside the PCA than inside it (US Forest Service 
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2006:315). About 1/3 of the GYE grizzly bear population is estimated to occur outside of 

the PCA on USFS lands (Schwartz et al. 2010a) (Figure 44). Outside the PCA on USFS 

lands within the range of the GYE Distinct Population Segment, 79 % of suitable grizzly 

bear habitat consists of official wilderness (6,799 km2), wilderness study areas (708 km2), 
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Figure 44. Purple line indicates the extent of the Greater Yellowstone Ecosystem grizzly 
bear primary conservation area (PCA). Light green represent national forests and dark 
green are wilderness areas in those national forests. The yellow line indicates that exent 
of grizzly bear distribution. From Greater Yellowstone Coalition 
(http://www.greateryellowstone.org/uploads/Grizzly_bear_range.pdf)   
 

http://www.greateryellowstone.org/uploads/Grizzly_bear_range
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or inventoried roadless areas (6,179 km2) (US Fish and Wildlife Service 2007a:14917).  

Outside the PCA, the management objective is to “maintain existing resource 

management and recreational uses and to allow agencies to respond to demonstrated 

problems with appropriate management actions” (Interagency Conservation Strategy 

Team 2007: 6). “State grizzly bear management plans, forest plans, and other appropriate 

planning documents provide specific management direction for the adjacent area outside 

the PCA” (Interagency Conservation Strategy Team 2007: 14). 

 

Outside the PCA but within the boundary of the DPS (Distinct Population Segment) there 

is 6,799 km2 of “suitable habitat” (US Fish and Wildlife Service 2007a: 14879).  In other 

words, using this area demarcation, the bears occupy 68 % of the suitable habitat (US 

Fish and Wildlife Service 2007a: 14881).   

 

GYE Population Trends and Distribution    

 

The grizzly bear population declined in the 1970s and into the early 1980s (Knight and 

Eberhardt 1987).  The bear’s population drop was as a result of human killings perceived 

to stem from Yellowstone garbage dump closure (Knight and Eberhardt 1985).  For 

example, 229 bears were removed from the GYE from 1967 to 1972 (Knight et al. 1999) 

which was perceived to be elated to dump closure. During 1971 by itself, from 43 to 48 

grizzly bears bear were killed including 18 that had been marked (Pritchard 1999: 246).  
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During 1980, a panel of scientists estimated the bear population to be between 183-207 

(Craighead 1998).  But the population increased by 5% per year from 1983-2007 (Harris 

et al. 2007).  Other workers indicate an increase of approximately 4%-7% per year from 

1983-2001/2002 (Boyce et al. 2001, Harris et al. 2006).  There are those, however, that 

believe the grizzly bear population changed little from 1975-1995 (Pease and Mattson 

1999, cited in US Forest Service 2006). According to Schwartz et al. (2002, cited in 

Haroldson et al. 2008), the bear’s range expanded by 11% during the 1980s and an 

additional 34% during the 1990s. Adult female grizzly bear survival is key to population 

growth (Eberhardt 1977). Counts are for females with cubs of the year as specified in the 

1993 Recovery Plan (US Fish and Wildlife Service 1993, Knight et al. 1995).  The goal 

of the interagency Grizzly Bear Conservation Strategy is to “manage the Yellowstone 

grizzly bear population in the entire GYA at or above 500 total grizzly bears” 

(Interagency Conservation Strategy Team 2007: 26). The expansion of  the GYE grizzly 

bear population and range between 1979-1981 and 2007-2009 for mothers with cubs, has 

been mapped (Marcus et al. 2012:148) (Figure 45). According to State of Wyoming 

biologists, grizzly bears are now turning up far from their expected haunts (Hatch 2011).    
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Figure 45.  GYE grizzly bear population growth and range expansion based on counts of 
females with cubs (From Marcus et al. 2012).   
 

 

Around 51 % of the “suitable” GYE grizzly bear habitat occurs in the PCA along with 

84-90 % of females with cubs (Schwartz et al. 2006a). Suitable habitat consists of “areas 

more than 500 meters from an open or gated motorized access route or helicopter flight 

line and greater than or equal to 10 acres in size” (US Forest Service 2006: 73). About 71 

% of the PCA is considered “long-term” secure (US Forest Service 2006: 74, 334). 

According to US Fish and Wildlife Service (2007a: 14874), 68% of suitable grizzly bear 

habitat in the GYE is now occupied but 14,500 km2 can still be utilized by bears.   
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Suitable habitat outside the PCA but within the GYE by ownership follows: 83 % federal, 

6 % tribal, 1.6 % state, and 9.5 % private (US Fish and Wildlife Service 2007a:14874). 

There has not been an increase in development in the PCA since 1998 (US Forest Service 

2006: 339). Schwartz et al. (2006b) believes grizzly bear carrying capacity has been 

reached in Yellowstone National Park but not outside it.     

 

Mortalities  

 

During 1974 to 1996, out of 174 grizzly bears radio-collared in the United States and 

southern Canada which later died, 85-94 % was human-induced deaths (Mattson et al. 

1996a).  Since the 1970s, between 70-90 % of grizzly bear mortalities in the GYE were 

caused by humans (Pease and Mattson 1999). Servheen et al. (2004) claimed there were 

only 12.6 human-caused bear mortalities/year in the GYE from 1980-2002.  Specific 

reasons for bear mortality in the GYE follow: agency removal, 54.2%; self-defense by 

big-game hunters, 17%; mistaken identity kills by black bear hunters, 8.5%; and 

malicious killing or poaching, 1.7% (Schwartz et al. 2010b). However, based on the 

number of grizzly bear mortalities due mostly to elk hunter-related incidents in recent 

years, the following comment by US Fish and Wildlife Service (2007a: 14892) seems 

odd: “Because hunting in the Yellowstone ecosystem will be limited, it is unlikely to 

have an impact on the population dynamics of the Yellowstone ecosystem population.” 

From 1992-2004, of 814 grizzly bear/human conflicts, 47 % occurred on USFS lands (US 

Forest Service 2006:86).   Looked at through a different lens, the key mortality factors for 



 

256 
 

the grizzly bear in the GYE include bear intolerance, human distribution and presence of 

firearms (Mattson et al. 1992, 1996b). From 1992-2000, of 995 human–bear conflicts 

reported, 53% occurred outside the Recovery Zone (Schwartz et al. 2002).   

 

As set forth in 1993 (US Fish and Wildlife Service 1993), the human-caused mortality 

rate for the grizzly bear in each ecosystem cannot exceed four % of the population based 

on the most current 3-year sum of females and no more than 30 % of this 4 % mortality 

will consist of females and such limits cannot be exceeded for two consecutive years. 

Willcox (2009) thinks the allowable grizzly bear mortality threshold in the GYE was 

violated in four of the six years since 2004 (2004-2009). However, according to US Fish 

and Wildlife Service (2007: 14879-14880), permissible adult female mortality was not 

exceeded in either 2004 or 2005. Mortalities based on human contact, especially hunters, 

have been high.   During 2008, 48 bears in the GYE died (Moody et al. 2009). The 

mortality rates for succeeding years follow: 39 (2009), 50 (2010), 44 (2011) and 54 

(2012) (Interagency Grizzly Bear Study Team 2013).  Willcox (2011) perceived that 

GYE grizzly bear population growth was “flat” for four years. Haroldson and Van Manen  

(2012:2) said the GYE grizzly bear population grew from 4-7% per year in the 1980s and 

1990s but dropped to 0-2% per year from 2002-2011.  
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Grizzly Bears and Roads 

 

The effects of roads in this country are pervasive. Forman (2000) estimated that one-fifth 

of the United States is influenced ecologically by roads. Roads are one indicator of forest 

fragmentation (Heilman et al. 2002). In a subalpine conifer forest in southern Wyoming, 

roads caused more fragmentation than clear-cutting (Reed et al. 1996).  Land in the U.S. 

Rocky Mountain region is on average 0.4 miles from a road (Goldstein 2008). Grizzly 

bears may find road traffic more of a deterrent than road density (Northrop et al. 2012) 

though two researchers found no correlation between bear proximity and traffic volume 

(McLellan and Shackelton 1988).  Waller and Servheen (2005) insist that both traffic 

volume and speed are mortality factors. 

  

Grizzly bears prefer not to cross clearcuts or other large habitat openings (Noss et al. 

1996, Nielson et al. 2004). Roads are a more important factor for grizzly bear survival 

than how a forest is harvested (Nielson et al. 2008).  Roads and development certainly 

influence grizzly bear movements in Yellowstone National Park (Mattson et al. 1987).  

Grizzly bear habitat in the GYE is reportedly underutilized if it is within 2 km of a road 

(Mattson 1992, cited in Willcox 1998).  The affects of roads on bears appear to extend 3 

km for primary roads and 1.5 km for secondary roads (Kasworm and Manley 1990, 

Mattson and Knight 1991, cited in Craighead 2002). The influence of roads on grizzly 

bears has been observed in other areas of the Northern Rockies (Archibald et al. 1987).  
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Grizzly bear mortality rate is a function of their proximity to roads.  For example, in 

Northwest Montana from 1967-1986, 48% of non-hunting induced bear deaths were 

within one mile of a road (Dood et al. 1986, cited in Willcox 1998). Sixty-three percent 

of known grizzly bear mortalities on the east front of the Rocky Mountains were within 1 

km of a road (Aune and Kasworm 1989).  Secondary roads were a grizzly bear mortality 

factor (Mattson and Knight 1991) and roads increase grizzly bear poaching (Mace et al. 

1996). 

 

Craighead et al. (1995, cited in Craighead 2002) concluded road densities higher than 1 

km/6.4 km2 are not optimal for grizzly bears. Grizzly bears in the Swan Mountains 

avoided areas where road density exceeded 6 mi/mi2   (Mace et al. 1996).  For these 

reasons, this study follows the rationale of American Wildlands (2006: 12): “Road 

density acts as an indicator of the amount of anthropogenic disturbance.” 

Decommissioning roads in grizzly bear habitat has been recommended (Mace et al. 

1999). Figure 46 provides road density and mineral sites/oil and gas active and suspended 

leases on USFS lands in the GYE.   
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Figure 46. Road density and mineral sites/active/suspended oil and gas leases on 
national forests including inside the PCA. Source for mining/oil and gas data: US 
Forest Service (2006). Source for PCA: US Fish and Wildlife Service. Source for 
roads was USFS as of 2007.    
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The Grizzly Bear Recovery Plan (US Fish and Wildlife Service 1993: appendix B at 145, 

cited in Kline 2001) states “the management of roads is the most powerful tool available 

to balance the needs of bears...with the activities of humans.”  Corroborating this point, 

“Of all the covariates we examined, the amount of secure habitat and the density of roads 

in nonsecure habitat on public lands had the greatest effect on grizzly bear survival” 

(Schwartz et al. 2010a: 665).  One thing is not known: “the exact density and types of 

roads that are compatible with grizzly persistence in a given area” (Mattson et al. 

1996b:1021).  

 

Mining Claims and Oil and Gas Leases  

 

There are 1,354 mining claims in the GYE PCA (US Forest Service 2006, cited in US 

Fish and Wildlife Service 2007a).  There are reportedly no active wells inside or outside 

the PCA as of 1998 (US Forest Service 2006, cited in US Fish and Wildlife Service 

2007a).  However, 2006 data show both oil/gas leases and mining claims in the PCA 

(Figure 45).  US Forest Service (2006:349) indicates “The level of potential for oil and 

gas production is low inside the PCA.” There is however potential for more road 

construction to exploit oil and gas leases especially in the Bridger-Teton National Forest 

(US Forest Service 2006, cited in US Fish and Wildlife Service 2007a). Still, there are 

reportedly only 14 active oil and gas wells in the Bridger-Teton National Forest and none 

of these are in suitable grizzly bear habitat (US Forest Service 2006, cited US Fish and 

Wildlife Service 2007a). Only 243 km2 within the PCA allow for surface occupancy of 
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oil and gas rigs and this is less than 4 % of suitable grizzly bear habitat (US Forest 

Service 2006, cited in US Fish and Wildlife Service 2007a).  There are reportedly only 

eight active leases on about 7,000 acres on USFS land outside the PCA as described 

under the spatial configuration of Alternative 4 (US Forest Service 2006: 263). 

Surprisingly, US Fish and Wildlife Service (2007a: 14886) maintained that more control 

of oil and gas development in the GYE is “not biologically necessary to maintain the 

recovered status of the Yellowstone grizzly bear.” There is no unequivocal data 

indicating that industrial activity like oil and gas exploration and extraction harms bears 

except for the associated roads (McLellan 1990).  But hunters do use these roads 

(McLellan 1989).   US Fish and Wildlife Service (2007a: 14908) maintained “There has 

never been any high-density oil and gas development in suitable grizzly habitat in the 

GYA.”  However, the “Catch 22” is that the existence of oil and gas wells means the area 

is not considered “suitable” grizzly bear habitat (US Fish and Wildlife Service 2007a: 

14888).  There are over 500 “developed sites” on the six national forests in suitable 

habitat outside the PCA but within the boundaries of the Distinct Population Segment 

(US Forest Service 2004, cited US Fish and Wildlife Service 2007a: 14918).     
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Sources and Sinks   

 

“In many places in the world, the regions adjacent to protected areas have 

become hot spots of conflict between animals and humans. If such conflicts and 

the resulting wildlife mortalities could be reduced, these regions would provide 

important habitat and linkages among protected areas. Minimizing conflicts and 

mortalities will require either a constant paramilitary presence to control the 

actions of humans, which is unpalatable and in most cases infeasible, or working 

with local residents to understand their perspectives and practices and to learn 

ways of coexisting....If we do not find ways to do better, then populations of 

carnivores in the protected area of this region will simply act as mortality sinks 

immediately beyond the margins of these protected areas” (Rutherford and Clark 

2005: 267-269).    

 

The above describes the situation for the grizzly bear in the GYE.  The concept of a 

population sink, a location where mortality exceeds fecundity, was suggested by Pullium 

(1988) as a new aspect of metapopulation theory.   Areas outside protected areas may 

represent sink habitat. Doak (1995) suggested that the source/sink model was pertinent to 

the GYE.  Schwartz et al. (2002) thought one-third of the GYE represented sink habitat. 

Mark Haroldson, Interagency Grizzly Bear Study Team biologist, posed the issue 
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graphically: “Everywhere they [GYE grizzly bears] go outside of public land there is the 

urban, human interface. It is a minefield for them.” (quoted in Marris 2011: 152).  

 

Knight et al. (1988) viewed some lands outside Yellowstone National Park as a mortality 

sink for the grizzly bear.  Schwartz et al. (2006b) clarified that grizzly bear survival was 

highest in the park, declined on federal lands in the surrounding recovery zone and was 

lowest on public and private lands outside the recovery zone.  Bear density outside the 

Recovery Zone was low (10-14%) by 2006 (Schwartz and Gunther 2006) but they 

nevertheless viewed land beyond the Recovery Zone (PCA) as a mortality sink.  Later 

modeling efforts revealed that GYE grizzly bear survival was lowest in developed 

landscapes (Schwartz et al. 2010a).  Hansen’s (2009) review of the literature led him to 

conclude that private land in the GYE were population sinks for the grizzly bear. Noss 

and Cooperrider (1994) observed that buffer zones on lands managed for multiple use are 

often mortality sinks.  Population density alone may not distinguish a source from a sink 

(Pulliam and Danielson 1991). 

 

Knight et al. (1999) thought the greatest threat to the GYE grizzly bear was development 

on private lands. Indeed, the highest mortality for the grizzly bear in the Recovery Zone 

was on private lands (Schwartz and Gunther 2006).   
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Reserve Area  

 

There have been many attempts to define how much area a “viable” population of grizzly 

bears requires. In order to provide for viable populations of gray wolf (Canis lupus), 

grizzly bear, lynx (Lynx canadensis), wolverine (Gulo gulo) and Rocky Mountain elk 

(Cervus elaphus) for the Yellowstone region, maintain essential ecological and 

evolutionary processes, contain representative ecosystems and their spatial variation, and 

withstand environmental perturbations,  Noss et al. (2002) calculated that the area needed 

would be 31.6 million ha, thirty times larger than today’s Yellowstone National Park.  

This extreme recommendation is understandably hard for land planners, managers and 

politicians to digest and then act upon.  

 

Disturbance Regimes  

 

Natural disturbance regime considerations contribute to some of this enormous area 

recommendation. Papers on disturbance regimes have led to reserve area 

recommendations that seem “unrealistically large” (Angelstam 1992: 56). For example, 

Shugart (1984) estimated that a protected landscape needs to be 50-100 times larger than 

the size of the average disturbance patch (e.g., fire) to maintain habitat equilibrium.   One 

important disturbance regime research paper was from work in Minnesota. Baker (1989) 

observed that the 400,000 ha Boundary Waters Canoe Area of Northern Minnesota was 
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not large enough to maintain a fire-induced steady state disturbance equilibrium (= a 

stable, fire regulated disturbance mosaic of patches). The work of Romme and Knight 

(1982) suggested that Yellowstone National Park is not large enough to accommodate its 

fire disturbance regime.  However, minimum viable population size is another component 

of the Noss et al. (2002) recommendation.  

 

Genetics  

 

Genetic considerations are one aspect of minimum viable population size. Effective 

population size (Ne) is the breeding population size in contrast to the census population 

size (N).  Metzgar and Bader (1992, cited in Noss et al. 1996) calculated that 129, 500 

km2 would be needed to maintain a Ne (breeding population) of 500 brown bears which 

would require a census population of 2000 bears. Based on genetics alone, this means 

that Yellowstone National Park would need to be increased in size more than 14 times. 

As Noss et al. (1996:106) explained, this would demand around 60 % of the Northern 

Rocky Mountains region.  

 

Since 1980, a rule of thump for vertebrates is Ne = ¼ of N (see Shafer 1990, 1997). 

Therefore, to achieve a Ne of 500 brown bears, populations of at least 2000 bears would 

be required. This thinking continued for quite some time (e.g., Thomas 1990, Reed et al. 

2003, cited in Merrill 2005). Such high-end Nes represent what Merrill (2005) calls 

“evolutionarily robust populations” following the thinking of Franklin (1980). Other 
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authors have called the 50/500 rule “arbitrary and capricious” (Boyce 1997:228).  There 

were some more extreme recommendations for Ne as well. For example, Lande (1995) 

argued one needs a Ne of 5,000 which translates into a census population of 20,000.  

 

In keeping with most past thinking,  US Fish and Wildlife Service (2007a: 14895) said, 

“many commenters believe that we should set a population objective of 2,000 to 3,000 

bears in the GYE or reestablish connectivity among all grizzly bear populations in the 

Lower 48 States.” However, to the surprise of many, Miller and Waits (2003) offered a 

very low figure for grizzly bear genetic Ne: ~80 to >100.   As a result, the US Forest 

Service adopted the position that a “viable population” of grizzly bears already existed in 

the GYE (US Forest Service 2006: 68). This estimate of Ne by Miller and Waits is 

drastically different from some earlier projections for “long-term” genetic effective 

population size (e.g., Harris and Allendorf 1989, Nunney and Elam 1994).  

 

Genetic Isolation   

 

A decrease in genetic diversity and the genetic divergence of local populations is a 

common result of habitat fragmentation (Keyghobadi 2007). In small populations, genetic 

variability is determined mostly by natural selection and genetic drift (Nunney and 

Campbell 1993). The loss of genetic variation is a result of a decrease in heterozygosity 

or a decrease in allelic diversity (Avise 1994).  The GYE and the NCDE grizzly bear 

populations are perceived to have been isolated for around a century (Miller and Waits 
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2003). Haroldson et al. (2010) found no evidence of natural dispersal between the GYE 

and the Northern Continental Divide Ecosystem.   There are genetic differences in the 

grizzly bear populations of the GYE compared to those populations further north 

(Paetkau et al. 1997, Miller and Waits 2003) (Table 1).  In fact, over a 25 year period, 

none of the 460 radio-collared grizzly bears moved from one of the five major lower 48-

US grizzly bear ecosystems to another, a distance varying from 60-384 km (Weaver et al. 

1996, based on Servheen pers. comm., cited in Herrero 1998).  This analysis must be 

updated after the discovery of some movement between these recovery areas (US Fish 

and Wildlife Service 2011: 88). The genetic distinctiveness of grizzly bear 

subpopulations in the western United States and Canada has now been affirmed (Proctor 

et al. 2012). 



 

268 
 

Table 1.  Genetic variability within healthy North American brown bear populations 
based on nuclear DNA microsatellite analysis over 8 loci (data from Paetkau et al. 1997, 
figure from US Fish and Wildlife Service (2011). 
 

Population Alleles Diversity Sample size 

Kodiak Island, 
Alaska 

2.1 26.5%  34 

Kluane National  
Park, Canada   

7.4 76.2% 24 

East Slope, Alberta, 
Canada    

6.4 65.6% 30 

NCDE, Montana, 
USA  

6.8 70.3% 35 

Yellowstone, USA  4.4 55.5% 46 

 
Diversity is calculated by h= (1+/-x1

2) n/ (n-1), where xi is the frequency of the ith lineage 
(allele) and n is the population size.  
 
 

Miller and Waits (2003) suggested that the GYE grizzly bear population was not in as 

dire straits genetically as many had assumed. “It is unlikely that genetic factors will have 

a substantial effect on the viability of the Yellowstone grizzly bear over the next few 

decades” (Miller and Waits 2003: 4338).   This study was instigated by the USFWS. 

However, Paetkau et al. 1997, cited in Willcox 2004) noted that the grizzly bears in the 

GYE had lost 15% more of their genetic variability than bears in the Northern 

Continental Divide Ecosystem.  However, Miller and Waits (2003:4338) indicated it had 

only “declined slightly.”    

 
The USFWS position of “translocation of two or more bears from other ecosystems by 

2022 (sic 2020) if genetic analysis shows no movement into the GYE from the NCDE” 
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(US Forest Service 2006: 311, US Fish and Wildlife Service 2007a: 14926) was based on 

Miller and Waits (2003) recommendation.  These authors said the Yellowstone grizzly 

bear population had a Ne of 100 bears which reportedly requires a census population of 

400 bears. The 4/1 ratio between census and effective population size has been supported 

for brown bears (Harris and Elmendorf 1989).  In response to the USFWS proposal to 

delist the GYE grizzly bear,  269 concerned scientists signed a March 20, 2006, letter to 

the agency arguing that the GYE grizzly bear population needed to be 2,000-3,000 

individuals (not 400-500) before it could provide for genetic diversity and withstand 

regional-scale random events (Craighead  et al. 2006b). Yellowstone National Park has 

bought into the logic that GYE grizzly bears are not in any imminent danger genetically:  

“However, at this time the grizzly bear population in the GYE is not eminently at risk 

from the deleterious consequences of inbreeding. Thus, the need for gene flow is not 

urgent” (United Nations Educational, Scientific and Cultural Organization 2011).  

However, when considering genetic concerns, one must keep in mind that human caused 

mortality dwarfs genetic factors (Holsinger 1995). Species at the edges of their range like 

the GYE grizzly bear usually do have special genetic value (Lesica and Allendorf 1995). 

  

According to Noss et al. (1996), adequate reserves need not consist of a single parcel but 

could be distributed over a wide region as long as such parcels are connected.  Since the 

GYE had long been deemed by many conservation biologists as too small to preserve the 

genetic diversity of its grizzly bears long term (Craighead et al. 1995), connectivity may 
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be a solution. Approximately 80-130 miles separate the GYE and Northern Continental 

Divide Ecosystem (US Forest Service 2006: 341).  

 

Seeking Connectivity  

 

There is increasing evidence that animals use habitat corridors to get from place to place 

(Gilbert-Norton 2010, Beier and Noss 1998). Connectivity must be viewed as a species-

specific phenomena for a particular landscape (Merriam 1984). Guidance is being offered 

on how to plan for corridors and habitat connectivity (Worboys et al. 2010, Aune et al. 

2011). We shall look at some potential corridors connecting the GYE to other large 

blocks of habitat for grizzly bears. 

 

The Craighead Environmental Research Institute created an early version of an ideal 

reserve design for the Northern Rocky Mountains’ grizzly bear (Figure 47). This can be 

the termed an “ecological network” (sensu Odgam et al. 2001) for the purpose of 

increasing “habitat connectivity” (sensu Hess and Fischer 2001). However, this ideal is a 

long way from being achieved. Let us now examine two critical linkages.    
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Figure 47.  An early version of an idealized reserve design for the grizzly bear in the 
northern and central Rocky Mountains. Note: the yellow habitat corridors do not yet exist 
nor do the red areas represent strictly undisturbed habitat. Figure from Craighead 
Environmental Research Institute.  
http://www.craigheadresearchorg/uploads/7/6/9/0/7609832/craighead_gilbert_olenicki_fi
nal_comments.pdf    
 

 

http://www.craigheadresearchorg/uploads/7/6/9/0/7609832/craighead
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Selway Bitterroot Ecosystem 

 
Merrill et al. (1999) indicated that the nearest large tract to the GYE that would serve as 

good grizzly bear habitat is the Selway Bitterroot Ecosystem of central Idaho and western 

Montana.  It consists of three wilderness areas: the Selway-Bitterroot (5424 km2), the 

Frank Church-River of No Return (9553 km2) and the Gospel Hump (810 km2) (Roy et 

al. 2007).  No bears have occupied this area for 25 years (US Fish and Wildlife Service 

2007a: 14877) except for one killed by a hunter during September 2007. US Fish and 

Wildlife Service (2000) determined it to be suitable habitat but the plan for reintroduction 

was aborted because of controversy (Chadwick 2000: 42-44, Smith 2003).  Noss et al. 

(2002) asserted what many U.S. and Canadian grizzly bear researchers generally 

recognize: connectivity between the GYE and central Idaho will be lost if current 

development rates continue for 25 years. Figure 48 illustrates the kinds of physiography 

between the GYE and the Selway Bitterroot Ecosystem.  Work has been done identifying  

 habitat linkages in the High Divide (American Wildlands 2008).    
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Figure 48. Grizzly bear habitat between the GYE and the Selway-Bitterroot Ecosystem in 
Idaho and Montana. Craighead Environmental Research Institute 
(http://www.craigheadresearch.org/high-divide.html)   
 

                                                              

Northern Continental Divide Ecosystem  

 

Servheen et al. (2001) identified potential corridors for the grizzly bear in the Northern 

Rockies and Picton (1986) found a potential route between the GYE and the Northern 

Continental Divide Ecosystem (NCDE).  Walker and Craighead (1997) relied on “least-

cost path” GIS analysis to gain more insight into potential places that would perpetuate or 

allow grizzly bear habitat connectivity between the GYE and both the NCDE and the 

http://www.craigheadresearch.org/high-divide.html
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Bitterroot Ecosystem (Figure 49). The key factors in least cost path analysis are habitat 

suitability, habitat complexity and road density (American Wildlands 2006).  Put another 

way, the technique identifies an animal travel path that requires the least amount of 

animal movement (Singleton and Lehmkuhl 2001).  

 

 

Figure 49. Mapped potential habitat corridors for grizzly bears. The left figure depicts 
two potential corridors from the GYE to the NCDE. The right two figures illustrates the  
corridors necessary to connect the GYE with the Selway-Bitterroot Ecosystem (lower) 
and that ecosystem with the NCDE (upper). From Walker and Craighead (1997).  
 

The key factors used to identify core areas are habitat quality, road density and forest to 

edge ratio (Walker and Craighead 1997). Various physiographic features must be 
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traversed along the least-cost pathway (red color band in Figure 50, left side) identified 

for grizzly bears between the GYE and the NCDE (Craighead et al. 2001). Included in 

such features is the 28 mile long Bozeman Pass, a mountain pass 13 miles east of 

Bozeman, Montana (Figure 50).  Many more mammals have successfully crossed 

Interstate 90 after fencing was instituted (Craighead et al. 2010).  

 

 

Figure 50.  Left image is entering Bozeman Pass from the west on Interstate 90. Right 
image is within Bozeman Pass where the topography flattens out (Photos by author 
August 2012). 
 
 
 
The federal wilderness and roadless areas along this route are certainly not continuous 
(Figure 51).   
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Figure 51. Wilderness and roadless areas between the GYE and the NCDE. Montana 
Wilderness Association (http://www.wildmontana.org/resources/maps/roadless.php)   
 

 

Detailed GIS maps of the Bozeman Pass area can be found in Convis (2001: 42, 94).  

However, one must be mindful that the identification of a least-cost path does not 

necessarily mean that true habitat connectivity exists (DiBari 2009).  The number of 

mapped roads along the route appears ominous (Figure 52) but the important thing is the 

type of roads that need to be traversed. Merrill’s (2005) view was that this pathway was 

not yet secure enough for a family of bears. Is there a point where habitat fragmentation 

http://www/
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by roads makes further survival impossible? We do not know. The critical threshold idea 

for habitat fragmentation is a research priority (Metzgar and Décamps (1997).  

 

 

Figure 52. Roads in Montana using TIGER 2000 data. From Montana Wilderness 
Association (http://www.wildmontana.org/programs/roadless.php) 
 

 

The High-Divide, an area between the GYE and the Selway-Bitterroot Wilderness Areas, 

has been looked at carefully by the Craighead Environmental Research Institute. One of 

their maps follows (Figure 53):   
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Figure 53. Map of the High Divide area courtesy of Craighead Environmental Research 
Institute, Bozeman, Montana. This is an example of large-scale mapping done by the 
Institute which depicts highways, easements, buildings and habitat linkage quality. 
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Lance Craighead and colleagues’ work at identifying least-cost paths has been extended 

to other focal species in the Canadian Rockies (Craighead and Cross 2005; Craighead et 

al. 2008, cited in DiBari 2009) and has been applied to other areas in the American West 

(American Wildlands 2006). The least-cost path approach has been reviewed (Adriaensen 

et al. 2003, Hargrove et al. 2004; Beier et al. 2009). It has its downsides (Sawyer et al. 

2011).  There are other approaches at identifying potential habitat linkages (Beier et al. 

2008). A linkage zone is not a corridor. Linkage zones can support a carnivore population 

as seasonal residents (Servheen et al. 2001). 

 

The Interagency Grizzly Bear Study Committee has stated that the long term future of the 

grizzly bear is dim unless critical corridor connection can be secured, for example, 

between the GYE and the NCDE  (Thompson 2004: 732). See Gore et al. (2001) for 

linkage habitat prioritization for the Northern Rockies. “Geomorphologic features such as 

mountain chains, drainage basins, valleys, and floodplains may offer a way to begin 

corridor design”  (Sanderson et al. 2006: 633). The problem is that the low elevation 

fertile valleys in the GYE contain the most private land and has attracted development 

(Figures 7a,b). 

 

Grizzly Bears and Highways 

 

Servheen and Shoemaker (2003: 331) stated, “The effects of highways on grizzly bears 

are largely unknown.”  However, these bears seem to shy away from highways even 
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more so than simple roads. For example, after monitoring roadkill at Bozeman Pass from 

January 1, 2001- June 30, 2009, 25 black bears (Ursus americanus) were found dead but 

no grizzly bears (Craighead et al. 2011). After monitoring seven underpasses and three 

large culverts passing below I-90 between Alberton and St. Regis, Montana, a 35 mile 

stretch of highway about 200 miles northwest of Bozeman from October 2002-July 2003, 

only one black bear used these conduits but no grizzly bears (Servheen and Shoemaker 

2003). Even after crossing structures were incorporated into the Trans Canada Highway 

in the Bow Valley, Banff National Park, Alberta, grizzly bear passage was rare (Gibeau 

and Herrero 1998). Next to moose (Alces alces), grizzly bears were the mammal least 

likely to cross the Trans Canada Highway in the Bow Valley via underpasses, culverts for 

overpasses over 9 1/2 years of monitoring (Forman et al. 2003: 154). In fact, the Trans 

Canada Highway has been implicated in causing genetic isolation throughout western 

Canada (Proctor et al. 2005).  One super highway is a known barrier for southern 

California carnivores (Riley et al. 2006). In Slovenia, brown bears seem to regard one 

superhighway as their home range boundary but not as an impossible obstacle to cross 

(Kaczensky et al. 2003). However, North American grizzly bears have crossed Interstate 

Highway 90 between Missoula and Butte coming from the NCDE. They appear to be 

moving in the direction of the Selway-Bitterroot Ecosystem, Montana and Idaho.  
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Social Factors  

 

The unavoidable reality is that any connectivity project has to overcome various social, 

economic and political considerations (e.g., Morrison and Reynolds 2006). Davidson 

(2003) explained what NGOs have already done to promote connectivity in the Northern 

Rockies.   The human aspects of connectivity conservation have been highlighted 

(Saunders et al. 1995).  Bennett (2003:148-150) provides a very useful summary of the 

various considerations needed for optimal habitat connectivity planning. Thompson 

(2004) treats the legal framework for creating corridors on U.S. public lands.  As US 

Forest Service (2006: 19) makes clear, “Maintenance of linkage zones between 

ecosystems... if well beyond the authorities of the Forest Service to address.”   The 

agency goes on to offer the following truism: “The bottom line is: ensuring occupancy by 

female grizzly bears between existing bear populations would likely require significant 

changes in human uses and developments, primarily on private lands” (US Forest Service 

2006: 342).  Recent modeling (Schwartz et al. 2012) supports the notion that the grizzly 

bear’s future will hinge heavily on how private land in this region is used.   Reconnection 

of some now disjunct grizzly bear populations in the Northern Rocky Mountains, if still 

possible, will require participation by many levels of government (Primm and Wilson 

2004). 

 



 

282 
 

US Fish and Wildlife Service (2007a: 14927) explained that the Interagency Grizzly Bear 

Study Committee “will continue interagency efforts to complete the linkage zone task...”  

However, they cannot complete the task unless vast amounts of private land are 

purchased or easements are secured.  Documents produced include IGBC Public Lands 

Wildlife Linkage Taskforce (2004).    US Fish and Wildlife Service (2007a:14904) takes 

a controversial position:  “we do not believe isolation is a threat to the Yellowstone 

grizzly bear population...”  It is not a threat if enough bears are periodically translocated 

each generation (about every ten years) as USFWS plans and as Miller and Waits (2003) 

advocate. According to Craighead et al. (2006b), one might need to introduce 8 bears 

each year in order to get 1-2 to breed.  However, reintroduction is a poor long term 

solution. Adams et al. (2011, cited in Hedrick et al. 2011) indicate there are less than 10 

well documented cases of genetic rescue (i.e., a population rebounded as a result of the 

infusion of new genes from a translocation).  

 
Noss and Daly (2006: 608-609) argued that “connectivity between reserves should not be 

a considered a substitute for the conservation of large core areas.  Rather, corridors are an 

important complement, not an alternative, to the critical strategy of establishing large and 

multiple reserves.”  One must ask whether the current political climate in the American 

West would be more amenable to corridors/connectivity or much larger reserves.  Most 

conservation biologists would at least surely agree with the following:  “[Yellowstone] is 

too small to contain self–regulating populations of large mammals or to support a natural 
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disturbance regime of the size characteristic of the Rocky Mountain region” (Brussard 

1991: 10).   

 

The Endangered Species Act   

 

The Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.), or ESA, is a federal land 

management law that can affect what happens on private and state lands (Houck 1996: 

974). This is because Section 9 of the Act prohibits the “taking” of a listed species.  The 

Act defines take as “harass, harm, pursue,” “wound” or “kill.”  The Secretary of the 

Interior’s characterization of “harm” included “significant habitat modification or 

degradation where it actually kills or injures wildlife.”  In 1995, the U.S. Supreme Court 

(in Babbitt v. Sweet Home Chapter for a Great Oregon 515 U.S. 687,692 (1995) upheld 

the Secretary of the Interior’s characterization of harm as including habitat destruction.  

In addition, Section 7 of the Act gives the USFWS veto power over any federal action 

that might “jeopardize” a listed species. It reportedly trumps other agency governing 

mandates (Keiter 1989). The ESA is one of the most powerful tools we have to preserve 

species and their habitat on public or private lands (Keiter 1985).  Glickman and Coggins 

(2006: 272) regard it as “probably the most stringent wildlife law in the world.”     

The grizzly bear was listed as a threatened species in 1975 in the lower 48 states in 1975 

(40 Federal Register 31734-31736, July 28, 1975). Section 7 of the Act bans activities 

that would “jeopardize the continued existence” of a species.  Logging is a good example 

of a use that can place a species like the grizzly bear in jeopardy.  Wilkinson (1998) 
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asserted that logging on the Targhee National Forest was in violation of the ESA.  

Logging occurred there in the late 1970s and into the early 1990s.  As a result of 

successful litigation over Sections 7 and 9 of the Act, this national forest closed 300 miles 

of roads (Willcox 2004). This result was due to the Sierra Club and several other NGOs 

suing the USFS and then reaching a negotiated settlement (Kline 2001: 417).  

 

Another court case involving mining and grizzly bears had a less favorable conservation 

outcome. In Cabinet Mountains v. Peterson, 685 F.2d 678, 222 U.S. App. D.C. 228 (D.C. 

Cir. 1982), the court did not side with the NGO who objected to the USFS’s approval of 

hardrock mining activity in grizzly bear habitat.  Since the USFS followed the USFWS’s 

recommendations to mitigate adverse effects, the court decided that the USFS did not 

need to prepare an environmental impact statement and the mining proceeded (Glickman 

and Coggins 2006:303-304). 

 

Delisting  

 

When the grizzly bear was listed as threatened in 1975, its population in the GYE was 

estimated at between 136-312 bears (Cowan et al. 1974, Craighead et al. 1974, 

McCullough 1981). However, by 2005, the USFWS announced that the Yellowstone 

Distinct Population Segment “recovered” and proposed to delist the bear. The US Fish 

and Wildlife Service (2007a: 14936) maintained that “the Yellowstone grizzly bear DPS 

is recovered and no longer needs the Act’s definition of threatened or endangered.”  A 
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complete list of public comments and agency responses on the proposed rule can be 

found at USFWS (2007a). The comments provided by Craighead et al. (2006a) on the 

proposed rule are especially noteworthy. For an NGO alternative to delisting, see Willcox 

(2004).  

 

The USFWS delisted the Yellowstone Distinct Population Segment on April 30, 2007 

(US Fish and Wildlife Service 2007a). However, a federal district court judge on 

September 21, 2009 ordered the USFWS to restore the bear’s threatened status (Greater 

Yellowstone Coalition, Inc. vs. Christopher Servheen, United States District Court for the 

District of Montana, Missoula Division, CV 07-134-M-DWM [2009]).   District Judge 

Donald W. Molloy concluded “The final rule in this case does not demonstrate that the 

Conservation Strategy and state plans are adequate regulatory mechanisms to maintain a 

recovered grizzly bear population....In addition, the record fails to support the Service’s 

conclusion that whitebark pine declines do not pose a threat to the Yellowstone grizzly 

bear DPS [Distinct Population Segment]” (Greater Yellowstone Coalition, Inc. vs. 

Christopher Servheen at p.45).  As for the genetic issue, which was a plaintiff argument, 

the judge said “the Court must defer to the agency’s area of expertise in estimating an 

adequate population size because the Service has provided a reasonable explanation or its 

conclusions” (Greater Yellowstone Coalition v. Christopher Servheen at p. 33).  The 

USFWS challenged the Court’s September 21, 2009, decision to relist. On November 22, 

2011, the U.S. 9th Circuit Court of Appeals Judge Richard Tallman and two other judges 
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upheld the 2009 relisting decision. They criticized the USFWS for taking a “damn-the-

torpedoes” approach to delisting. Erickson (2012) reviews the legal decision. 

 

Nevertheless, the ESA has benefited the grizzly bear in Yellowstone National Park.  

Examples include the phase out of some camping opportunities near Fishing Bridge, 

reductions in logging and roading in the Gallatin and Targhee National Forests, and 

stopping a new ski resort from being constructed near Hebgen Lake (Willcox 2004).  One 

must also recognize the positive role the Act has played in ecosystem management (see 

Chapter 5). After doing a case study of the Greater Glacier Ecosystem, Guercio and 

Duane (2009:298) said “The aggregate and cumulative effect of a series of individual 

agency and landowner decisions in the shadow of the ESA constitute a form of ecosystem 

management. In effect, the ESA becomes the organizing tool for managing human 

activities in a way that addresses the cumulative, aggregate consequences of those 

activities across jurisdictional boundaries at the ecosystem scale.”  “Success or failure of 

grizzly bear restoration is viewed by many as the final testament of the Endangered 

Species Act” (Schwartz 2007: 228).  

 

Critical Habitat  

 

Wilkosz (2010: 70) complained about the ESA’s “inability to protect habitat.”  Is this a 

valid criticism?  Section 4 of the ESA requires designation of critical habitat.  One of the 

first attempts to identify critical habitat for the GYE grizzly bear was done by Craighead 
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in 1977 (Craighead 1980).  However, the grizzly bear is a listed species that never 

received any critical habitat designations. There reportedly was a 1982 USFWS authored 

unpublished paper on critical habitat for the GYE grizzly bear (cited in Clark and 

Zaunbrecher 1987). The USFWS reportedly held more public hearings for grizzly bear 

critical habitat designation than for any other species (Primm and Murray 2005:110).   

 

Since critical habitat designation was not required until the 1982 amendments to the ESA, 

Kuehl (1993) perceives that the USFWS was not required to produce critical habitat 

designations for a species listed prior to 1978. Kuehl believes that political objections to 

critical habitat designation for the grizzly bear must have been a significant influence for 

the USFWS to utilize this loophole (Kuehl 1993). Chase (1987:423) perceived that the 

USFWS met with so much opposition in the late 1970s to designating critical habitat for 

the grizzly bear that the agency ceased to continue the process. A zoning scheme was 

substituted for critical habitat (Primm and Murray 2005). That scheme consisted of five 

zones MS I-V (Servheen 1993).  According to Clark and Minta (1994), the substitution of 

a zoning scheme for critical habitat designations was a poor tradeoff.   

 

The Endangered Species Act (16 U.S.C. § 1531-1534) requires designation of critical 

habitat to the “maximum extent prudent and determinable.”  Thompson (2004: 737-738) 

provides additional insight into this murky area of critical habitat designations. Also see 

Yagerman (1990: 829-838).  The law itself provides an excuse for not designating critical 

habitat. “The Secretary may exclude any area from critical habitat if he determines that 
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the benefits of such exclusion outweigh the benefits of specifying such area as part of 

critical habitat...” (16 U.S.C. § 1531-1534).  Put simply, the government can simply elect 

not to establish critical habitat for a species due to potential local economic deprivation 

(Colburn 2011: 626).  

 

The reality is that critical habitat is rarely designated when a species is listed. For 

example, from 1979-1991 more than 400 species were listed but only 73 had critical 

habitat designations (Noss et al. 1997: 45).  In some cases, the courts have required the 

USFWS to designate critical habitat for a listed species (Musgrave 2009: 146-147). By 

2000, only 10 % of listed species had critical habitat designations but, as a result of 

litigation, this jumped to 37 % by 2005 (Nie 2008:67).  

 

Agency Accommodations   

 

According to Cromley (2000:173), “the policy problem in dealing with conflicts between 

humans and bears is really a problem of managing people’s expectations about how 

resources shared by humans and bears are allocated and how conflicts over those 

resources are resolved.”  As of 1991, 25 % of the GYE’s occupied grizzly bear habitat 

was open to logging, oil and gas development, livestock grazing and developed 

recreational sites (Clark et al. 1991).  In some cases, USFS has tried to accommodate the 

needs of the grizzly bear.  For example, the Shoshone and Custer National Forests by 

1989 made important grizzly bear habitat unavailable for mineral and oil and gas 
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exploration (Keiter 1989). As a result of litigation by NGOs, the USFS closed 1,245 

miles of roads in the Targhee National Forest from 1992-1993.  And  by 1997, the agency 

prohibited clear-cutting and off-road vehicles in 59,000 acres of the Target’s grizzly bear 

“secure areas” (Wilkinson 1999).  

 

In spite of recent GYE grizzly bear population increases and range expansion, Kline 

(2001:426) realized the ultimate importance of enforcement authority:   “Without 

enforcement authority, the CS [Grizzly Bear Conservation Strategy] could all too easily 

become a paper tiger touting grizzly bear recovery measures as cold reality sees the 

grizzly bear slipping into oblivion...”  “Success in maintaining the GYE will be 

measured, in part, by our success in managing the Yellowstone grizzly” (Clark et al. 

1991: 417).  

 

Afterthoughts  

 

Do the words of John F. Kennedy, Jr., portray the true situation:  “The last few grizzly 

bears [are] hanging on by a thread in the Lower 48 and Alberta” (Kennedy: 190)?   That 

thread consists of 600 bears in the GYE as of 2010 (Anonymous 2011).  How to save the 

GYE grizzly bear is a topic too broad for this discussion.  However, for some practical 

recommendations offered almost three decades ago, see Sudia (1986). 
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This much we know.  Unless natural habitat corridors can be secured between the GYE 

and the NCDE, or the Bitterroot Ecosystem after bears are reintroduced there, keeping 

the GYE grizzly bear population from loosing genetic diversity will require periodic 

translocations into the GYE indefinitely.   This issue of whether a reduction in 

consumptive land use can reduce large mammal mortality is a question being pondered 

worldwide (Leader-Williams and Hutton 2003).     
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CHAPTER 10: OFF-ROAD VEHICLES  
 
 

 
“The fourth greatest issue [for U.S. national forests] is unmanaged recreation.” 

 
                                                                           

                                                                    Dale Bosworth, Chief, US Forest Service 2003 
 
 
Outdoor Recreation  
 

Approximately 16 million visits occur in the Greater Yellowstone Ecosystem (GYE) each 

year, and 90% is between April and December (Greater Yellowstone Coordinating 

Committee Interagency Working Group 2006). According to Clark and Minta (1994), the 

GYE is a test case as to whether the rival interests of preservation and some forms of 

recreation can both be accommodated.  Off-road vehicle (ORV) use is one of the most 

difficult recreational uses to blend with preservation.  ORVs in the national forests are 

growing but are dwarfed by activities like hiking or walking. The Targhee, Gallatin, 

Bridger–Teton and Shoshone National Forests provide 84% of the GYE’s “semi-

primitive motorized [recreation] opportunities.” In the Targhee National Forest alone, 

65% of its land is set aside for motorized recreation (Greater Yellowstone Coordinating 

Committee Interagency Working Group 2006). Some roads in the Targhee are specified 

for “four-wheelers” and others are for trucks (Figures 54). Despite the George W. Bush 
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administration efforts to open national parks like Yellowstone to general ORV use 

(Sellars 1997/2009: epilogue), today that park only has to contend with winter 

snowmobiles.  
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Figure 54.  The road in the upper picture is for trucks. The road in the lower picture is for 
“4-wheelers” and not trucks (Photos by the author August 2010).   
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ORV Mandates  
 
 

The use of ORVs on federal lands is governed by two Executive Orders.   Executive 

Order 11644 (Off-Road Vehicles on Public Lands- February 8, 1977) defined ORVs as 

“any motorized vehicle designed for or capable of cross-country travel in or immediately 

over land, water, snow, ice, marsh, swampland, or other natural terrain.”  The Order was 

designed “to ensure that use of off-road vehicles on public lands will be controlled and 

directed so as to protect the resources...to promote the safety of all users... and to 

minimize conflicts among the various uses of those lands.” The follow–up Executive 

Order 11989 (Off-Road Vehicles On Public Lands-May 24, 1977) specified closure of 

land if ORVs caused “considerable adverse effects.” By 1995, the U.S. government 

investigative body determined that agency compliance with these executive orders was 

variable (Government Accounting Office 1995).  

 

ORV Impacts  

 

ORVs are just one way outdoor recreation activity can negatively impact wild land 

(Knight and Gutzwiller 1995). For example, both lizard species number and abundance 

on California sand dunes (Luckenbach and Bury 1983) and coastal bird and turtle 

breeding success on Atlantic beaches (Melvin et al. 1994, Hosier et al. 1981) were 

diminished by ORV traffic.  ORV impacts reportedly include soil erosion and 
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compaction, air and water pollution, increased stream sedimentation, the spread of 

invasive plants, vegetation damage and disturbance to wildlife (Ouren et al. 2007).  These 

vehicles are noisy (Havlick 2002).  Higgins and Knight (2008) provide a readable 

account for a general audience about ORVs in the Gallatin National Forest.  Roads (e.g., 

asphalt, gravel and dirt) and ORV lanes may differ in composition and size; however, 

lessons learned from general road use might be heeded when looking at ORV use.   

More information exists for the ecological impacts of roads (e.g., Forman and Alexander 

1998, Trombulak and Frissell 2000, Spellerberg 1998, Gucinski et al. 2001) than for the 

specific impacts of ORVs. Snowmobiles, one type of ORV, will not be treated here (see 

Yochim 1998, Dustin and Schneider 2005).   

 
 

NPS Mandates and Use  
 
 

The Yellowstone Act of 1872 (30 U.S.C. §§ 21-33) specified that the Secretary of the 

Interior would provide for the “preservation, from injury and spoliation, all of the timber, 

mineral deposits, natural curiosities, or wonders, within the park, and their retention in 

their natural condition.” The NPS Organic Act of 1916 (16 U.S.C. §§ 1-18f)  said that the 

purpose of the parks was to “conserve the scenery and the natural and historic objects and 

the wild life therein an to provide for the enjoyment of the same in such a manner and by 

such means as will leave them unimpaired for the enjoyment of future generations.” This 

1916 purpose was reinforced by the NPS General Authorities Act of 1970 (16 U.S.C. 



 

314 
 

§§1a-1 et seq.) and the Redwoods National Park Expansion Act of 1978 (16 U.S.C. §§1, 

1a-1) 

 

The 1916 unimpaired specification is the foundational law for U.S. national park 

management. Whether a resource is being impaired is left to the professional judgment of 

the park Superintendent (National Park Service 2006: 11).  Impacts are not equivalent to 

impairments (National Park Service 2006: 12).  The long perceived dual mission the 

NPS, preservation and public enjoyment, was further clarified in this policy manual: 

“when there is a conflict between conserving resources and values and providing for the 

enjoyment of them, conservation is predominant” (National Park Service 2006: 11). 

 

ORV routes in the National Park System may only be designated in national recreation 

areas, national seashores, national lakeshores, and national preserves by special 

regulation.  Only 12 NPS units are open to ORVs (Calvert et al. 2011). “Recreational 

activities and other uses that would impair a park’s resources, values, or purposes cannot 

be allowed” (National Park Service 2006: 98).  Furthermore, “Service-wide regulations 

addressing aircraft use, off-road bicycling, hang gliding, off-road vehicle use, personal 

watercraft, and snowmobiling require that special, park-specific regulations be developed 

before these uses may be allowed in parks” (National Park Service 2006: 101).  

Snowmobile use in Alaska is governed by the two mentioned executive orders and by the 

Alaska National Interest Land Conservation Act of 1980 (16 U.S.C. 410hh-3233, 43 

U.S.C. 1602-1784).  
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USFS Mandates and Use  
 
 

The key legislation governing ORV use in our national forests includes the Multiple-Use 

Sustained Yield Act of 1960 (16 U.S.C. 528 et seq.), the Forest and Rangeland 

Renewable Resources Research Act of 1974 (16 U.S.C. 1601 et seq.) and the National 

Forest Management Act of 1976 (16 U.S.C. 472a et seq.).  The USFS has been criticized 

in the past for not adequately addressing ORV impacts in their ORV management 

documents (Bleich 1988).    

 
The agency allows ORV use on approximately 300,000 miles of roads and 25% of its 

123,000 miles of trails. The agency estimates there are another 60,000 miles of illegal 

ORV trails on their lands (Yankoviak 2000). Other researchers estimated 96, 500 km of 

“non-system roads” or “ghost roads” that are not part of the USFS road inventory 

(reference in Forman et al. 2003: 40).   

  
Recent USFS rules for ORVs are found at Federal Register Vol. 70, No. 216, Wed. 

November 9, 2005 at 68264. It specifies that ORV travel is restricted to designated routes 

and traffic management is at the discretion of the individual Forest Supervisor. These 

2005 regulations did not cover snowmobiles. The 2005 policy is mostly positive but one 

observer pointed out downsides (Yankoviak 2000). Specifics can be found at  

http://www.fs.fed.us/recreation/programs/ohv.  For some history about USFS and BLM 

managing ORVs, consult Adams and McCool (2009).  

http://www.fs.fed.us/recreation/programs
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NGOs perceived that ORVs were disturbing grizzly bears on the Gallatin National Forest 

and threatened to sue the USFS (Anonymous 1999). The Gallatin National Forest 

produced an ORV plan (US Forest Service 2005). As a result of the new 2005 policy, the 

Forest will close the following areas, once open to ORVs:  50% of its roads, 40% of its 

trails, and another 320,000 acres to snowmobiles (Knight 2008) (Figure 55).  

 

 

Figure 55.  Four-wheeler in the Gallatin National Forest in 2003 (From Higgins 
and Knight 2008).   
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Road Reduction 

 

From 1986-2002 there has been a net reduction of 1,000 miles of roads in the six GYE 

national forests. These roads are both inside and outside the PCA (US Forest Service 

2006, cited in US Fish and Wildlife Service (2007: 14901). This net reduction still 

included 400 miles of newly constructed roads (US Forest Service 2006: 81). This action 

was responsible for a nearly 9 % increase in secure habitat within the PCA and a 3 % 

reduction in secure habitat outside the PCA (US Forest Service 2006: 339).  Inside the 

PCA, there was an average reduction of roads at rate of 59.9 km per year over the same 

period (US Forest Service 2006, cited in US Fish and Wildlife Service 2007:14908).  

Outside the PCA, there was an average reduction of 40.5 miles per year over the same 

time frame (US Forest Service 2006: 200). There are more opportunities to 

decommission roads outside of the PCA (US Forest Service 2006: 334). “Grizzly bear 

habitat security is primarily achieved by managing motorized access...” (US Fish and 

Wildlife Service (2011: 33).  
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CHAPTER 11:  CLIMATE CHANGE  

 

“The climate change induced by anthropogenic releases of CO2 is likely to be the most 
fascinating global geophysical experiment that man will ever conduct.” 

 
                                                                                         James Hansen et al. 1981: 966  
 

Introduction  

 

The predicted effects of future climate change on biological diversity were addressed two 

decades ago (Peters and Lovejoy 1992). One early prediction that flows from early 

Intergovernmental Panel on Climate Change (IPCC) modeling (e.g., Intergovernmental 

Panel on Climate Change 1996a, b) that pertain to Yellowstone and the GYE include 

species on mountains needing to move to higher elevations or shift to higher latitudes 

(MacArthur 1972). Nobody doubts that faunal distributions must move (Lawler et al. 

2009). Faunal displacements of hundreds of kilometers seem a certainty (Williams et al. 

2007).  Less obvious predicted impacts by IPCC and others included altered biotic 

community composition, changes in the directions and timing of animal migrations, 

alterations in ecosystem processes (e.g., productivity, nutrient cycling), movement of 

animal diseases to higher latitudes (Colwell 1996), altered aquatic processes (e.g., 

circulation, stratification), altered water composition (e.g., salinity, siltation, nutrients) 

and more exotic species invasions (Vitousek et al. 1996).  Today, the impacts of climate 
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change are being documented in the field (Lovejoy and Hannah 2005).  Range shifts have 

been observed in plants, birds, butterflies and amphibians. Phenology shifts include 

plants flowering sooner, birds laying eggs sooner, and amphibians mating earlier 

(references in Lawler et al. 2009). Other climate change impacts include loss of habitat, 

species extirpation and extinction and decoupling of coevolved systems (The Heinz 

Center 2008).  Additional reviews of worldwide impacts are available (Root et al. 2003, 

Parmesan and Yoho 2003).  For a solid overview geared for the educated generalist, see 

Committee on Ecological Impacts of Climate Change (2008).  

 

Based on vegetation models of Canada’s National Park System, Scott et al. (2002) 

projected that a new biome would occur in one-half of the park units.  Models predict a 

20% loss of mammalian species in U.S. national parks upon a doubling of atmospheric 

CO2 plus an additional influx of new species (Burns et al. 2003). A useful popular 

summary exists for current and projected climate impacts to western national parks 

(Saunders et al. 2006a, b) and for Yellowstone National Park in particular (Saunders et al. 

2011). The litany of climate change induced threats to U.S. national parks will not be 

replicated here. The most well know examples with a solid scientific foundation include 

the loss of glaciers from Glacier National Park, Montana (Hall and Fagre 2003), small 

mammal species moving upward in elevation (i.e., one-half of 28 species moved at least 

500 meters upward in elevation) in Yosemite National Park, California (Moritz et al. 

2008) and the predicted loss of Joshua trees (Yucca brevifolia) from Joshua Tree National 

Park, California (Cole et al. 2011).    
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Recent Projections   

 

Since 1996, IPCC predictions have increased in reliability.  By 2100, air temperatures 

will increase by 1.1 to 6.4C (2.0 to 11.5F) and sea levels will rise 0.18-0.59 m (0.6-1.9 ft) 

(Intergovernmental Panel on Climate Change 2007, cited in US Fish and Wildlife Service 

2011). However, present atmospheric CO2 levels are rising faster than the worst case 

scenario offered by the IPCC in 2007 (Lovejoy 2010). Currently Yellowstone National 

Park has two spatial climate subdivisions, “summer-wet” and “summer-dry” (Whitlock 

and Barlein 1993) with an altitudinal gradient superimposed on top of that latitudinal 

gradient.   There is no unanimity between climate models on the spatial pattern of 

temperature increases in the western U.S. (Duffy et al. 2006, cited in US Fish and 

Wildlife Service 2011; Romme and Turner 1992).  Under one scenario, the western 

United States will experience milder, wetter winters and warmer, drier summers 

accompanied by snowpack volume reduction and earlier spring melting (Leung et al. 

2004, cited in US Fish and Wildlife Service 2011).  

 

Predictions for Yellowstone  

 

Some examples from the scientific literature about ongoing environmental changes in the 

GYE, as well as some predictions, follow: 

   



 

324 
 

• Amphibians in Yellowstone National Park are on the decline and wetlands will 

continue to disappear (McMenamin et al. 2008) (Figure 56). 

•  

 

Figure 56. The Columbia spotted frog (Rana luteiventris) is on the decline In 
YellowstoneNational Park 
(http://lawprofessors.typpad.com/environmental_law/physical_science/page/3/) 
 

 

 

• There will be continued invasion of trees into meadows (Jakubos and Romme 

1993). 

 

http://lawprofessors.typpad.com/environmental_law/physical_science/page/3/
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• Using temperature modeling, Romme and Turner (1991) predicted a general 

decrease in Yellowstone’s vegetation. With increasing temperature, they 

predicted an expected upward movement of the “upper timberline” but the lower 

timberline, on the other hand, could move upward under drier conditions or 

downward under wetter conditions.  

 

• Ongoing outbreaks of mountain pine beetle (Dendroctonus ponderosae) in 

whitebark pine trees (Pinus alticaulis) are occurring at higher elevations (Logan 

et al. 2010) and climate change could exacerbate the tree’s decline (Schneider 

and Root 2002).  Pathogen outbreaks like the blister rust (Cronartium ribicola) 

fungus should continue to increase (Logan et al. 2003) (Figure 57).   
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Figure 57. Whitebark pine (red color) dying from blister rust during 2007 near  
Avalanche Peak in Yellowstone National Park.  The Peak is located on the eastern 
boundary of the park in the Absaroka Range (http://trib.com/news/state-and-
regional/article-1f7f10b7-bf0c-51d3-a68e-0b5bld4d04af.html).  

 

 

• Fire frequency should change (Westerling et al. 2011).  The current fire regime 

has reportedly been in place for only 2000 years (Millspaugh et al. 2000). This 

will cause more sediment transport into rivers (Meyer et al. 1992). 

 

 

 

http://trib.com/news/state-and-regional/article-1f7f10b7-bf0c-51d3-a68e-0b5bld4d04af.html
http://trib.com/news/state-and-regional/article-1f7f10b7-bf0c-51d3-a68e-0b5bld4d04af.html
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• Earlier spring snowmelt could affect the distribution of species like wolverine 

(Gulo gulo) (McKelvey et al. 2011). 

 

 

Parks at Risk    

 

Which parks are most at risk remains a matter of inference.  However, early IPCC 

documents allowed some generalizations (from Shafer 1999). Climate change effects will 

be seen at terrestrial parks for:     

 

• Parks with mountains. 

• Parks with interior wetlands. 

• Parks with abrupt land use changes outside their boundaries (Peters and Darling 

1985). 

• Parks which harbor rare species with restricted habitats (Peters and Lovejoy 

1992). 

• Parks with species at their southern latitudinal limits (in the northern hemisphere). 

• Parks without corridors between reserves (Graham 1988) 

• Parks without continental scale corridors (Hunter et al. 1988).  
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Recommendations: Planning and Management  

 

There are no simple solutions. Planning for climate change should have a time frame of 

50-100 years (Root and Schneider 1993).  It has long been questioned whether many 

species could migrate fast enough to keep up with climate change even if usable habitat 

was readily available (e.g., Ritchie and MacDonald 1986). Even bird distribution is 

lagging behind as temperature increases (Devictor et al. 2008).  Early guidance for 

protected areas faced with climate change was attempted (e.g., Hansen et al. 1989, 

Parsons 1991, Halpin 1997). Based on a review of the literature, Shafer (1994) pulled 

together a few recommendations: 

  

• establish corridors between reserves  

• allow for continental-scale movement pathways, especially poleward  

• create larger reserves 

• create replicates of reserves 

• increase habitat heterogeneity, especially in terms of altitude  

• establish buffer zones/natural habitat adjacent to reserves 

• establish stepping-stone reserves  

• create reserves closer to poleward species limits       

 

Some additional useful generalities have been reemphasized like “aligning reserves along 

latitudinal or elevational gradients” (Lawler 2009: 93).  Others include maximizing 
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resilience, maintaining ecosystem function, increasing landscape permeability and 

reducing non-climate stressors (The Heinz Center 2008). Mawdsley et al. (2009) describe 

16 adaptation strategies that include the above and others like “managing the matrix” and 

translocation. Joyce et al. (2009:1026 ) argued   “No single adaptation approach will 

work for all NFs [national forests] and NGs [national grasslands]” which requires a 

“toolbox” of approaches including translocation, increasing redundancy and buffers, 

increasing genetic diversity, managing for asynchrony, establishing neo-native 

plantations and restoration sites and connecting landscapes. Hodgden et al. (2009) argued 

that current support for the connectivity/corridor strategy should not result in our 

overlooking the more basic need to increase habitat quantity and quality. They also 

question how effective habitat connectivity will be in mitigating the effect of climate 

change. Doerr et al. (2011) disagree. Some scientists believe our present state of 

knowledge will not allow us to predict the outcome of climate change and habitat 

fragmentation on species and communities (Opdam and Wascher 2004). Travis (2003) 

thinks climate change will exacerbate the negative influence of habitat fragmentation.  

 

What may be needed is what Van Dyke (2008:142) calls “Climate Change Integrated 

Conservation Strategies.” But such strategies, whatever they are, remain untested. “At 

present, many suggested natural area management responses are only vaguely defined 

and have yet to be fully tested” (Halpin 1997: 828).   For example, almost all experiments 

on corridor effectiveness focused on corridors less than 150 m long (Beier and Gregory 

2012).  Lawler (2009:94) said “Managers already have many tools necessary to address 
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climate change.”   But they lack some critical ones.  In the United States, they lack the 

political clout to implement land use planning outside their reserve boundaries (Chapter 

5).  More specifically, were they to implement land using planning outside reserve 

boundaries; they would aggravate the desires of many private land holders.  Hannah et al. 

(2002) recommended five valid conservation responses for protected areas due to climate 

change.    

 

Focusing on wide-ranging species like the grizzly bear was once thought to serve as an 

umbrella for some other species (Mills 2007). The umbrella concept actually has little 

empirical support (Roberge and Angelstam 2004).  A grizzly bear umbrella will not 

subsume every other vertebrate species like reptiles (Noss et al. 1996). Although they 

could not identify specific criteria for an umbrella species, Branton and Richardson 

(2011) found that areas supporting a purported umbrella species had more species than 

comparative areas. Brock and Atkinson (2013) proposed an exhaustive method to identify 

a suite of species that will serve as an “ecosystem umbrella.” Still, many have relied on 

the umbrella species idea for planning guidance (Craighead 2001).  This study focuses on 

the grizzly bear because it is threatened, wide-ranging, has flagship status, and might 

serve as an umbrella for some other mammals.  

 

In terms of climate change, there has been debate as to whether a species-based approach 

to corridor creation is feasible (Hulme 2005). “Because responses to climate change will 

be species specific, we will likely discover few generalities that will allow us to develop 
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widely applicable strategies” (Lawler 2009: 92-93).   Nick Haddad reportedly supports 

the umbrella species concept of corridor establishment to mitigate climate change (Martin 

2012). In terms of addressing climate change, this author agrees with the following 

statement: “Connectivity conservation areas appear to be our best comparatively 

reasonable hope for protecting biodiversity long term” (Chester and Hilty 2010: 31). 

 

Using the graphic example of Robert Peters (1992:22), “Few animals or plants would be 

able to cross Los Angeles on the way to new habitat.”  “For many protected areas, 

managing and reducing the effects of matrix degradation will become increasingly 

important for medium-to long-term conservation of biodiversity”   (Gustavo et al. 

2005:346-347). This comment was in reference to climate change. The following 

observation made nine years earlier was not focused on climate change:  “The degree of 

security of biodiversity within the [United States protected] areas will depend almost 

entirely on the degree of management of the surrounding contextual landscape” (Harris et 

al. 1996: 178).  Therefore, for both climate and non-climate rationale, managing the 

matrix is key.   

 

Grizzly Bears  

 

The GYE grizzly bear is a species returned to protection under the Endangered Species 

Act of 1973 (P.L. 93-205.16 U.S.C. 1531 et seq.; 87 Stat 884, as amended) for a climate 

change related reason.  That is, a  Federal Court restored the GYE grizzly bear’s  
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“threatened” status in 2009 because one key bear food, nuts of the whitebark pine tree, 

were in jeopardy in part from atmospheric warming (Greater Yellowstone Coalition, Inc. 

vs. Christopher Servheen et al.  United States District Court for the District of Montana, 

Missoula Division, CV 07-134-M-DWM (2009).  However, atmospheric warming was 

been judged by some scientists  (Servheen and Cross 2010) to not affect United States 

and Canada grizzly bear habitat enough to place the population in jeopardy. Servheen and 

Cross do predict a decrease in snow pack level, differences in denning times, changes in 

the amount and distribution of food, and shifts in fire regimes.  The frequency and 

intensity of fire could certainly increase with summer droughts (Nitschke and Innes 

2008).   

 

Aune and Kasworm (1989) indicate that grizzly bear home range could change in size 

each year with climate change. According to Heller and Zavaleta (2009), the climate 

mitigation option mentioned most often is habitat connectivity/corridors. Enhancing 

connectivity is a better strategy than assisted migration (Loss et al. 2010, Krosby et al. 

2010). “In most areas, there are few options for large connected habitats, and those 

necessary for large predators will be, by default, those few large natural or semi-natural 

areas that remain connected” (Gustavo et al. 2005: 346).  Participants at one workshop 

agreed that habitat connectivity should be the key management strategy to mitigate the 

impact of climate change on the ecosystems in and around Yellowstone National Park 

(Miller et al. 2008). As Hannah and Hansen (2005: 492, cited in Van Dyke 2008) said, 

“One of the best strategies is to maximize biodiversity-friendly land use in the matrix, 
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including the option to revert human-oriented land uses to natural habitat.” The ongoing 

Yellowstone to Yukon Initiative is what the GYE grizzly bears need in terms of threats 

from habitat fragmentation and climate change (Merrill 2005). A 2009 workshop about 

grizzly bears/wolverines and climate change in the Northern Rocky Mountains 

recommended that 1) grizzly bears be reintroduced to the Bitterroot Ecosystem, 2) habitat 

connectivity be increased, and 3) human tolerance for bears moving across the landscape 

be increased (Cross and Servheen 2009). This last task is easier said than done. The polar 

bear (Ursus maritimus) is now the symbol of climate change for the Arctic.  As 

Wilkinson (2011) speculated, the grizzly bear may well become the new face of climate 

change in America (Wilkinson 2011). 

 

 

What Does NPS Know and What is it Doing? 

 

A review of the NPS Yellowstone Web site reveals an awareness of projected increases 

in snowmelt, changes in vegetation phenology, an increase in blister rust, changes in the 

frequency of fire and drought, amphibian decline, sagebrush steppe invasion by exotic 

species, changes in hydrologic regimes, and more. Many of these “projections” have 

already been documented in the field. 

 

However, the early overarching NPS management strategy for dealing with climate 

change entails the continuance of the nationwide inventory and monitoring program 
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(http://science.nature.nps.gov/im.pdf).  This will certainly help document the landscape 

changes caused by atmospheric climate shifts.  Important NPS initiatives include training 

park managers, holding technical workshops and conferences, educating visitors, 

facilitating research grants, publishing, offering internships, and Web site development. 

One of the first climate related plans was for energy conservation at park facilities to 

create “climate friendly” parks (http://www.nps.gov/sustaianability /parks/index.html).   

The Climate Change Response Strategy 2010 says its general goals are “science, 

adaptation, mitigation and communication” 

(http://www.nature.nps.gov/climatechange/docs/NPS_CCRS.pdf.  

 

 Its specific stated goals are: 

 

• Begin with Managers Needs  

• Give Priority to Process as Well as Products 

• Link information to Users  

• Build Connections Across Disciplines  

• Enhance Institutional Capacity 

• Design for Learning  

  

The above is well and good but little is said about actual land use planning.  

 

http://science.nature.nps.gov/im.pdf
http://www.nps.gov/sustaianability
http://www.nature.nps.gov/climatechange/docs/NPS_CCRS.pdf
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At the Department of the Interior level, Secretary Salazar issued Secretarial Order 3289 

on September 14, 2009. This Climate Change Response Initiative created a climate 

change response council, regional and national climate change centers, and “landscape 

conservation cooperatives” [http://www.doi.gov/whatwedo/climate/index.cfm]. This was 

also valuable.    

   

By 2012, the NPS Climate Change Action Plan (NPS 2012) contained familiar sounding 

goals like enhancing literacy, engaging youth, developing planning frameworks, 

providing science to the parks, green parks implementation, fostering relationships, 

applying adaptation tools and strengthening communication. A highly significant 

statement in the document follows: 

 
“A well-managed network of parks and protected areas will require a 
comprehensive bold that sees beyond the current system of lands to identify and 
connect key features and processes through additional protection measures that 
include refugee, corridors and buffer zones.”        
 
 

In terms of its Management Policies, it only says collaboration is needed to create “cross-

jurisdictional conservation plans to protect and restore connectivity...” (National Park 

Service 2006:16). What should the policy be for climate change? Is managing for some 

condition now a mute point?  What about managing for processes instead of entities? 

“The focus is on system function rather than identity” (Bachelet 2013: 335). As Sinclair 

et al. (2006: 7) pointed out, having no management end point of course thwarts 

specifying specific management actions. Indeed, “climate change means that we can no 
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longer manage for a historical reference point, but rather must manage for change” 

(Chester and Hilty 2012: 3). But can we manage for continual change?  NPS may need to 

reexamine basic mandates (Tweed 2010).  Indeed, the authors assigned to revisit the 

famous 1963 Leopold Report advised that the overriding NPS goal for the 21st century 

should be “steward NPS resources for continuous change that is not yet fully understood, 

in order to preserve ecological integrity” (Knowles et al. 2012: 11). The end point is 

blurry because there may be no known endpoint.   

 

As Aldo Leopold (1942: 298) said “When we lay conservation in the lap of government, 

it will always do the things it can, even though they are not the things that most need 

doing.” The lack of emphasis on regional land use planning that involves all potential 

partners (and not just voluntary planning absent incentives) is now almost absent in NPS 

and DOI documents examined. One NPS Website did mention land use planning as 13 

among 18 key climate change initiatives 

(http://www.nature.nps.gov/climatechange/involved.cfm).  However, few actual on-

ground land use planning initiatives such as corridor creation, for habitat fragmentation 

or climate change, have been identified. Eckert (2012) mentions NPS involvement in 

corridor creation for the mountain lion (Felis concolor) in southern California.  This 

activity was actually underway before climate change was in vogue in NPS.  The agency 

has also been accused of not being forthright with the American public about the coming 

impacts of climate on parks (Cafaro 2012). NPS cannot “manage” away all the 

impending climate change impacts on U.S. national park biota (Cafaro 2012).  This is 

http://www.nature.nps.gov/climatechange/involved.cfm).
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why the current NPS Management Policies needs more than the following brief reference 

to climate change: “accelerated climate change may significantly alter park ecosystems” 

(NPS 2006: 53).    

 

One truism warrants repetition: to deal with climate change, “It will be difficult, if not 

impossible, to maintain to maintain ecosystems and species at the landscape scale if 

private landowners to not engage in the effort” (Bachelet 2013:336).  Like for corridors, 

climate change also demands another look at existing law.  We may need different 

approaches to manage vast landscapes. Some legal scholars have already offered some 

ideas (Camacho 2010, Doremus 2010, Glickman 2009, Ruhl 2010, cited in Glickman and 

Cumming 2012).   
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CHAPTER 12: MAPPING ANALYSIS 

 

“When properly done, a map can leave as vivid and unforgettable a concept as 
 the most impassioned speech.”                 

                                                                                     Convis 2001: xvi  

 

Case Studies 

 

This research could be called “land use science.”   It uses the case study approach 

because cause-effect relationships are too complex to deal with at the scale of 

Yellowstone National Park.  Sometimes ecological research has to be content with 

correlations (Peters 1991). Conservation biology has been largely a science of case 

studies (Shrader-Frechette and McCoy 1993).   This research also entails an historical 

approach (Salkind 2006). The historical approach to ecological insight is gaining 

acceptance (Jackson et al. 2001).  Sometimes science can advance by looking at large 

amounts of data, looking for patterns at the landscape level, and then formulating 

hypotheses (Kelling et al. 2009). Put more simply, maps can make one think about spatial 

relationships.
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Using case studies to illuminate ecological planning principles is a young endeavor. As 

Forman (1995: 445) explained, “in most cases only a single example exists for the 

application of a particular landscape-ecology principle.”  Both inductive and deductive 

approaches to science are valid (Gell-Mann 1994).  NPS (1997:77) said, “Short of an epic 

science fiction treatment, it is impossible to imagine an experimental test approach broad, 

comprehensive, and massively funded enough to fully address all of the hypotheses either 

stated on implied in the natural regulation policy.”  Such an epic experiment is a fantasy.  

Early studies in landscape ecology did not achieve any experimental or statistical rigor 

(Hobbs 1997).  Botkin (2008: 412) said, “There is a tendency [by ecological scientists] to 

dismiss good qualitative observations as totally useless.” They are not useless.   

 

Therefore, this research does not involve experimental science in the traditional 

hypothetico-deductive sense (sensu Popper 1965: manipulation, replicates, a control, and 

randomization). The case study approach is being adopted because replication controls, 

manipulation, and experimental tests are usually not possible for large-landscapes 

(Shrader-Frechette and McCoy 1993: 130-132).   Case study information can come from 

“documents, archival records, interviews, direct observation and physical artifacts” 

(Shrader-Frechette and McCoy 1993: 129).  The National Academy of Sciences 

advocated the case study approach for ecological studies rather than the general theory-

driven hypothetico-deductive approach to science (Orians et al. 1986). As Shrader-

Frechette and McCoy (1993:1230) explain, “In using a case study, however, one must 

confront the facts of a particular situation, and then look for a way to make sense of 
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them.”  Terms that characterize case studies include descriptive, particularistic, heuristic, 

inductive, and holistic (Shrader-Frechette and McCoy 1993: 123). As Shrader-Freschette 

and McCoy (1993: 283) argue, “an hypothesis can be objective and have significant 

heuristic value, even if it is not ready to be subjected to rigorous testing.”  

 

A whole classification system has been proposed for the plethora of potential 

anthropogenic impacts to a landscape (Salafsky et al. 2008). Sixteen years before Glick et 

al. (1991) mapped many forms of consumptive use (e.g., roads, logging, mining, oil and 

gas, geothermal, grazing, water projects) in the GYE. This research cannot reinvestigate 

all of the land uses documented by Glick and colleagues.  Furthermore, the 1987 data 

cannot be verified decades later.  Therefore, it shall ignore logging, grazing, water 

projects, geothermal exploitation, and recreational facilities, all mostly on federal lands, 

and residential development on private lands. It shall, however, focus on roads and 

human population density, and to a lesser extent on mining. Roads are one activity 

identified by an NGO (National Parks and Conservation Association 2011) as 

interrupting park habitat connectivity.  

 

Grizzly Bear    

 

The grizzly bear is the focal species since it is both a flagship species and an umbrella 

species ((Lambeck 1997, Mills 2007).  It can also serve a barometer for the effectiveness 

of protected area management (Peterson 2000). The bear is one component of the GYE’s 
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mammalian fauna that has a demonstrated sensitivity to human presence (Mattson 1990).   

For example, grizzly bears in Yellowstone National Park avoid roads and developments 

(Mattson et al. 1987). Such infrastructure, especially roads, is an essential part of 

resource extraction activity and become bear deterrents (McLellan and Shackleton 1988).  

GYE grizzly bear mortality is lowest in the park, rises on adjacent federal land within the 

“recovery zone,” and rises very slightly again on public and private lands outside the 

recovery zone (Schwartz et al. 2006). Thus, certain land uses in the GYE can potentially 

influence grizzly bear abundance and distribution. Oil and gas pad construction and 

roads, for example, can contribute to habitat fragmentation, shrinkage, attrition, 

perforation and dissection (Forman 1995:407).   

 

Hypothesis 1: There is no correlation between human population size and grizzly 
bear emigration from the GYE. 
 

False.  The overall pattern indicates grizzly bears have not traveled far from GYE 

national forests (Figure 58).    
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Figure 58. Grizzly bears have not dispersed far into private land or large centers of 
human population. Private land from state data bases: Idaho data from Idaho’s Geospatial 
Clearinghouse [inside.uidaho.edu]; Wyoming data from Wyoming Geospatial 
Information Science Center [www.wwyo.edu/wygisc]; Montana data from BLM  
Montana Public Room [www.blm.gov/mt/st/en.html]. Human population size data from 
decimal Census form 2D10SF1. American Factfinder at factfinder2 
[census.gov/faces/nav/jsf/pages/searchresults.zhtml]; census designated place from 2010 
TIGERLine®Shapefiles.       
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Hypothesis 2: Highways do not thwart grizzly bear emigration from the GYE. 
 
 
 
False. The GYE grizzly bear has crossed tertiary (=other) roads on national forests 

(Figures 59 and 60). However, primary roads (=interstate highways) look like they are 

avoided in one area (i.e., Interstate Highway 90 between Bozeman and Livingston).   This 

mapping observation can be corroborated with other evidence.  

 

First, Craighead et al. (2011:4) viewed Interstate Highway 90 west of Bozeman as a 

significant barrier for grizzly bears because “none have been documented crossing I-90 or 

recorded as roadkill.”   However, grizzly bear movement across Interstate Highway 90 

between Butte and Missoula is abundant though the bears are moving southeastward from 

the NCDE (Figure 61). Going about 200 miles northwest from Bozeman on Interstate 

Highway 90, Servheen and Shoemaker (2003) found no grizzly bears crossings the 35 

mile stretch of highway between Alberton and St. Regis.  

 

Second, there is no genetic evidence.  Haroldson et al. (2010) found no evidence of 

NCDE bears moving into the GYE or vice versa.  There is genetic evidence of grizzly 

bears crossing Interstate Highway 90 between Missoula and Butte moving southeastward 

from the NCDE. Genetic analysis has provided a new tool to access habitat connectivity 

(Braunisch et al. 2010, Lowe and Allendorf 2010).   It can even be used to access 

isolation by highways (Simmons et al. 2010).     
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Note that one interstate highway needs to be traversed by grizzly bears going from GYE 

to the Selway-Bitterroot Ecosystem while two need to be traversed going from the GYE 

to the NCDE. Chruszuz et al. (2003) found the Trans Canada highway in Banff National 

Park, Alberta, a movement barrier for grizzly bears. The incidence of roads and numbers 

of people were found to be correlates of species imperilment on a statewide basis (Brown 

and Laband 2006).  
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Figure 59.  Roads in the GYE. Source for wilderness: University of Montana. Source for 
roads on national forests: USFS as of 2007. Source for roads outside national forests: 
TIGER 2011.     
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Figure 60. Note that the northern extent of the GYE grizzly bear monitoring boundary 
(dark brown) and Interstate Highway 90 (light green primary brown) are identical. 
Grizzly bear monitoring boundary from USGS [http://hrmsc.usgs.gov/products/IBBST 
(2011 Report). Accessed March 2013. Other data sources identical with Figure 59. 
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Figure 61. Grizzly bears are moving south from the NCDE. The green dots do not 
necessarily represent a single bear. 
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Traffic volume varies (Figure 62). 

 

 

Figure 62. Traffic volume at Bozeman Pass on Interstate 90 is around 20,000 vehicles per 
day. However, on Interstate 15 west of Yellowstone National Park it is 5,000 vehicles per 
day or less (From Marcus et al. 2012). 
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Perhaps more importantly, note that the bears moving south from the NCDE are not all 

using habitat corridors identified by the Craighead Environmental Research Institute 

(Figure 63).   
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Figure 63.  In this idealized reserve design, note that the grizzly bear sightings are not 
confined to the identified habitat corridors.  
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Hypothesis 3: Roadless areas are free of roads and mining claims/oil and gas leases.  
    
 
 
False. There are many roads and mining/oil and gas opportunities in official GYE 

roadless areas (Figure 64). This should not come as a surprise to those few who have 

studied the Clinton Administration roadlesss areas rules, published in the Federal 

Register in January 2001. In addition, Idaho opted out of the roadless legislation.   
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Figure 64. Roads and mineral sites/existing or suspended oil and gas leases in USFS 
roadless areas. Source for mining and oil/gas data: US Forest Service (2006).  Source for 
wilderness: University of Montana. Source for roads on was USFS as of 2007. 
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Hypothesis 4:   The GYE grizzly PCA is free of roads and mining claims/oil and gas 

leases.  

 
 

False. The grizzly bear’s Primary Conservation Area (PCA) has both roads and 

mining/oil and gas extraction opportunities (Figure 46). For mining claims in the PCA, 

there are 1,354 as of 2006 (US Forest Service 2006:209). For oil and gas leases in the 

PCA, there are 14 active wells on the Bridger-Teton National Forest (USFS 2006, cited in 

USFWS 2007). This may not be new insight for GYE grizzly bear managers and 

researchers but it may inform others. About 98% of the PCA is federal land (Schwartz 

and Gunther 2006).  
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Figure 46. Road density and mineral sites/active/suspended oil and gas leases on 
national forests including inside the PCA. Source for mining/oil and gas data: US 
Forest Service (2006). Source for PCA: US Fish and Wildlife Service. Source for 
roads USFS as of 2007.    
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Wilderness Areas 

 

The eight wildernesses in the GYE were created from 1964-1984 

[http://www.wilderness.net].  

 

Lee Metcalf (Monument Mountain Unit)    MT            1983           33,000   acres  

Absaroka-Beartooth                                     MT            1978         943,626    “ 

Jedediah Smith                                            WY            1984         123,451     “ 

North Absaroka                                           WY            1964         350,488     “ 

Teton                                                            WY            1964         585,238    “  

Washakie                                                      WY           1964         704,274     “ 

Wineger Hole                                               WY           1984           10,715     “ 

Popo Agie                                                     WY           1984        101,870      “ 

 

In the enabling legislation that created the above wilderness areas, Congress did not 

mention any potential park buffer zone function.  The Greater Yellowstone Coalition, an 

NGO, takes credit for helping create one million acres of wilderness in the Wyoming part 

of the GYE in 1984 to “provid[e] a critical buffer for the parks...” (Anonymous 2012). 

Can an evaluation of buffer zone effectiveness for Yellowstone National Park be 

performed when buffer zones per se were never created for that park? Yes, because the 

federal wilderness designations on national forests which abut segments of the park’s 
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boundary function as de facto buffer zones. Buffer zones are not strips of land but are 

land use restrictions. A reading of the intent of the Wilderness Act of 1964 would lead 

one to think that wilderness areas were to be inviolate but, as described above, political 

compromises were made before and after that legislation became law (Shafer 2010).  

There are official “roadless areas” near the boundary of Yellowstone National Park in 

addition to official wilderness areas. 

 
 
Hypothesis 5:  Official USFS wilderness areas in the GYE have not provided a 
buffer against roads and mining.     
 

False.  Wilderness areas have prevented road construction (Figure 65).  
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Figure 65.  Tertiary roads on GYE national forests abut wilderness boundaries. Source 
for roads USFS as of 2007.  Source for wilderness: University of Montana. 
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These GYE wilderness areas contain few mining and oil and gas exploitation 

opportunities (Figure 66). However, these few mining claims in wilderness are suspect as 

they do not correspond to other data sources (see Reese 1991:93).  The New World Mine 

represents a mining threat inside one GYE wilderness that fostered international concern 

(Chapter 3).  
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Figure 66.  Mining claims and active and suspended oil and gas leases occur mostly 
outside of wilderness boundaries but note some exceptions. Source for wilderness: 
University of Montana. Source for mining/oil and gas data: US Forest Service (2006). 



 

369 
 

Therefore, tertiary roads and mineral claims and active or suspended oil and gas leases 

are very abundant at GYE wilderness boundaries. This is likely the result of 

Congressional preclusion of buffer zone creation next to wilderness on USFS lands (see 

Chapter 7). 

 
Land ownership is perceived to influence bear dispersal (Figure 67). At a larger scale,  
 
 
 
 
 

 
 
 
 
Figure 67. Land ownership containing potential habitat corridors linking the GYE with 
the NCDE and the Selway Bitterroot Ecosystems (From Boone and Hunter 1996).       
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mapping down to the level of sections is needed to see the real land ownership pattern 

(Figure 68). 

 

 

 

Figure 68. Land ownership mapped to section. The dark area in the upper middle is 
Bozeman, Montana (From Craighead and Convis 2013: 10).    
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However, infrastructure like roads may be the greater barrier at some locations (Figure 

69). 

 
 
 
 

    
Figure 69. Grizzly bear crossing an unknown highway Available at 
www.nytimes.com/2008/10/ 
14/science/14road.htm Accessed January 2013. 
  

http://www.nytimes.com/2008/10/
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It has been shown that highways represent formidable barriers for grizzly bears in 

Alberta’s Banff-Bow Valley (Chruszcz et al. 2003). The Northern and Central Rockies 

ironically are still one of the areas where road building is least dense in the United States 

(Figure 70).      

 

 

 

 
 
 
 
Figure 70. The dark green areas represent locations in the United States where average 
distance to the nearest road is furthest. Available at: 
www.fieldandstream.com/blogs/conservationist/2012/our-last-wild-and-why-they-need-
stay-wild Accessed January 2013. 
  

http://www.fieldandstream.com/blogs/conservationist/2012/our-last-wild-and-why-they-need-stay-wil
http://www.fieldandstream.com/blogs/conservationist/2012/our-last-wild-and-why-they-need-stay-wil
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Some of these bears get killed crossing roads or highways (Figure 71). There is a growing 

literature about how to design roads and highways that are more wildlife friendly (e.g., 

Clevenger and Huijser 2011).    

 

 

 
 
Figure 71. An 850-pound grizzly bear killed in 2007 by a pick-up truck on State Highway 
200 near Lincoln, Montana.  Available at: www.prosts.com/Article-Grizzly-Bear-Hit-
Truck.htm  Accessed January 2013.   
 
  
 

http://www.prosts.com/Article-Grizzly-Bear-Hit-Truck.htm
http://www.prosts.com/Article-Grizzly-Bear-Hit-Truck.htm
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CHAPTER 13: SUMMARY 

 

Research Importance   

 

This research has touched on one of the “top 40” research priorities for US conservation 

and management policy:  #28-What factors affect the ability of native species to move 

through and persist within human–dominated landscapes? (Fleischman et al. 2011: 295). 

It is also consistent with one 2009 GYE scientific research recommendation made by a 

panel of invited experts. Question 21 asked  “How do changes in land use and land cover 

associated with consumption of natural resources (grazing, mining, logging, energy 

development) impact natural processes within and outside protected areas” (Olliff et al. 

2010: 20).  The NPS has already identified “land use” as one of the 12 “vital signs” that 

need to be monitored in park units, including those parks in the Greater Yellowstone 

Network. The guidance thus far on monitoring land use outside park boundaries is to 

focus on private homes and roads (Jean et al. 2005:60). This is good advice. However, 

the high concentration of roads and mining claims outside GYE wilderness areas, if 

developed, would reduce landscape permeability and become “fracture zones” (sensu 

Servheen and Sandstrom 1993).  These roads and mining claims need to be watched even 

in official roadless areas.  Questions have arisen that this research has not addressed: 
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whether allowing development right up to the boundaries of protected areas, like national 

forest wilderness boundaries in the GYE, sets the stage for more development at that very 

location (Moon and Farmer 2010)? 

 

Mapping Results   

 

Tertiary roads and human population centers keep GYE grizzly bears from moving 

northward towards to NCDE and northwestward towards Selway-Bitterroot Ecosystem. 

They have not ventured far from the GYE national forests. Based on data collected from 

1998-2012, Interstate Highway 90 east of Bozeman is a dispersal barrier.  But Interstate 

Highway 90 is not a complete dispersal barrier if one moves 90-130 miles 

northwestward. There is 2005 genetic confirmation for one or more grizzly bears crossing 

Interstate 90 near Butte, Montana, having originated from the NCDE (Kevin Frey, 

personal communication). There are many confirmed sightings of grizzly bears south of 

Interstate Highway 90 between Missoula and Butte (Jamie Jonkel, personal 

communication). There is also genetic confirmation for a grizzly bear killed by a hunter 

in 2007 near Lolo Pass, Montana and Idaho.  This bear came down from the Selkirk 

subpopulation and also had to cross Interstate Highway 90 (Anonymous 2007; Jamie 

Jonkel, personal communication). In addition, there are media reports of two other 

grizzly bears killed in Idaho after presumably crossing Interstate Highway 90 (Maughn 

2009).   This author takes comfort in the following statement:  “Good conservation 
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planning does not depend on having complete data, only on making appropriate use of 

the best available data” (Davis 2013: 400).    

 

The above data suggest it is most probable for NCDE grizzly bears to immigrate to the 

Selway-Bitterroot Ecosystem.  It is less probable for them to move northward from the 

GYE across Interstate Highway 90 between Bozeman and Big Timber. None have 

apparently done so thus far but that does not mean they cannot or will not. As early as 

1986, one scientist speculated that Interstate 90 might be a dispersal barrier but not an 

absolute one (Picton 1986).  More underpasses in the right locations might help them get 

across Interstate 90 in this region. However, even more importantly, additional control of 

intervening land use would be important in allowing the bears to reach these interstate 

highways more easily. Forman (2003:479) said “No absolute barriers exist in nature, only 

filters.” A related question is whether man-made barriers could be absolute? We await a 

crossing of Interstate Highway 90 east of Bozeman by a GYE grizzly bear.   

 

There were some interesting by-product results of this mapping. First, it has confirmed 

that there are roads and mining claims/oil and gas leases in USFS roadless areas. 

Secondly, on the other hand, wilderness areas have thwarted road building and the 

exploitation of mining claims and oil and gas leases. Thirdly, wilderness areas in the 

GYE have served as buffer zones for Yellowstone National Park. However, the future of 

USFS roadless areas serving as buffer zones is unknown at this time.  Now we move to 

the policy analysis aspect of this research. 
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Planning Insight  

 

Under a simulated boom scenario, all privately owned natural landscape in the GYE will 

be developed in 40 years (Gude et al. 2007). Easements are the best way to protect 

private land.  The Northern Rockies Ecosystem Protection Act, if enacted, could expand 

some existing protected areas, add still others, and create some vital habitat corridors. 

The USFS and BLM can make land exchanges with private land owners. With 

congressional support, NPS could expand the boundaries of Yellowstone National Park 

by annexing parts of adjacent national forests (Chapter 12).  NPS needs clarification of its 

authority to regulate land use on both federal and private land outside park boundaries. 

County planning is unfortunately now conducted largely in isolation from what other 

GYE counties do and few have a county wide zoning plan (Hernandez 2004).  Improving 

state planning is feasible if all three states could plan in unison. Effective regional 

planning is also a possibility. However, national land use planning legislation, another 

“Vision Document” exercise, or turning the GYE into a model biosphere reserve, all 

seem unlikely at this time due to predicted opposition by special interest groups (e.g., 

private land rights advocates and the natural resource extraction industries).   Magic 

solutions remain elusive.  Climate change should exacerbate the problems already created 

by habitat fragmentation. However habitat connectivity is a key mitigation measure for 

habitat fragmentation and climate change. For climate change, the natural integrity or 
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restoration of entire regional landscapes is needed.  Thus we are advised to manage the 

entire intervening matrix (Hannah and Hansen 2005). The future of the GYE will hinge 

on its governance (Brunner et al. 2002). 

 

The Future  

 

According to Soulé and Terborgh (1999), the existing protected areas in North America 

will not provide adequate area and connectivity to allow long-term, large-scale ecological 

processes required to maintain biological diversity, which includes grizzly bears in the 

GYE. As Glick and Clark (1998: 253) stated, “Effective cross-boundary resource 

management in the GYE still is in its infancy.” Cross-boundary management is critical 

for the long term persistence of many species (Pierce et al. 2005) and is one our greatest 

21st century biological diversity conservation challenges. Craighead et al. (1995: preface) 

correctly framed the issue in social rather than biological terms: “resource management 

agencies must focus on the broad problem of preserving and managing habitat in a 

resource exploitative society where politics and economic policies thwart sustainable 

resource management.”    

 

The problem of increasing habitat insularity of national parks and wilderness areas in the 

GYE is a “wicked” environmental problem which is “characterized by a high degree of 

scientific uncertainty and a profound lack of agreement on values” (Balint et al. 2011: ix). 

This research does document the results of some past land use decisions. 
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Yellowstone National Park has been called the “last refuge” (Robbins 1993) at least in 

the lower 48 states (Figure 72).  The optimism expressed in 1993 about the future of the  

 

Figure 72.  Landsat TM June 15, 1997 image of Yellowstone National Park and vicinity 
(http://earth.rice.edu/mtpe/bio/biosphere/topics/yellowstone/jpg) 
 

 

GYE is no longer persuasive: “It will be relatively easy to do it right in the GYE and by 

doing so we will show how it can be done” (Boyce 1993: 17). Although great strides 

have been made in the last two decades, unless more steps are taken to control land use, it 

is likely that the GYE will become a permanent habitat island for one major 

http://earth/
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subpopulation of grizzly bear in the lower 48 states.   But the GYE is not alone. The 

concern about emigration from the GYE by the grizzly bear can be extended to other 

large mammals in some other units of the U.S. National Park System (Figure 73). 

 

 

Figure 73.  Large natural area units of the National Park System superimposed on a 
composite night satellite image of the United States. Images were derived from the US 
Air Force Meteorological Satellite Program 
http://www.kui.name/NEWS/astroing/view_364.html  
  

http://www.kui.name/NEWS/astroing/view_364.html
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Epilogue  
 
 

The habitat fragmentation dilemma studied here is really one of competition for space. 

The growing human population in and around the GYE has been on a collision course 

with the spatial needs of the grizzly bear in the lower 48 states.  Residential development, 

abundant roads, some resource extraction activity, and ORV recreation is making it 

hazardous for the isolated GYE grizzly bear population to immigrate to the Northern 

Continental Divide Ecosystem in Montana and Canada or the Selway-Bitterroot 

Ecosystem in Idaho and Montana.  The land use solution would seem relatively easy if 

we could wave a magic wand and create a permeable matrix for the grizzly bear between 

these three ecosystems.  That wand would halt further development on private land, 

purchase non-conforming or “in-the-way” private development or property, preserve 

critical and supportive ranchland open space, restore some USFS tertiary roads, build 

underpasses beneath primary and some secondary roads along with fences, and stop more 

resource extraction activities that demand roads.  Unless many of these ongoing GYE 

land use pressures are subdued, the genetic diversity of the grizzly bear in the GYE can 

only be maintained via periodic translocations from other populations.  How successful 

such efforts would be is unknown.  
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To this mix of negative influences on the grizzly bear we must add “management 

removals” (i.e., killing nuisance bears), conflicts with hunters and ranchers, and land uses 

like ORVs and ski resorts in grizzly bear habitat.  The GYE grizzly bear is unfortunately 

caught in the middle of various U.S. western social conflicts: Old West vs. New West life 

styles and attitudes, pressures from the extractive industries to make a profit from the 

public lands, pressures to recreate on some key USFS lands with ORVs, Federal vs. State 

vs. county vs. municipal land use prerogatives, and NPS vs. USFS mandates.  Many 

people realize that the grizzly bear is a symbol of the American wilderness and 

Yellowstone National Park is a symbol of the beginnings of nature preservation in the 

United States (Figure 74). However, its future rests firmly in American values.  

 

 

Figure 74. Grizzly bear in the GYE. Photo by the US National Park Service. Available 
at:www.examiner.com/article/yellowstone-grizzly-bears-dying-at-record-rate  Accessed 
January 2013.     

http://www.examiner.com/article/yellowstone-grizzly-bears-dying-at-record-rate
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The Yellowstone model has been emulated by other countries and they often still look to 

the United States for conservation leadership.  Is this enough reason to keep the grizzly 

bear in the lower 48 states?  However, to do so, sacrifices in how we use land in the GYE 

have to be made.  Some inherent fears also will need to be overcome.  Some local people 

in the GYE share the viewpoint of Idaho’s former Governor Dirk Kempthorne who in 

2000 said, “I oppose bringing these massive, flesh eating carnivores into Idaho.”  The 

United States may still have an opportunity to set an example of ecosystem management 

for the rest of the world, however, with each new subdivision that opportunity is fading 

fast.  

 

As this research has illustrated, the expertise needed to do regional planning has changed. 

In order to do modern “conservation planning” (sensu Craighead and Convis 2013), a 

team effort is required or one individual must be familiar with the fields of “geography, 

urban and regional planning, economics, behavioral sciences, law and other disciplines” 

(Davis 2013:398).  As Forman (1995:524) eloquently stated, “When we plan, when we 

conserve, when we design, when we manage, and when we make wise decisions for 

landscapes, and especially for regions, we manifest sustainable thinking and act for 

human generations.”     
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APPENDIX 2: LAW ARTICLE PUBLISHED  

 

“Natural resources management also can be viewed as social conflict management.” 

                                                                                       Kennedy and Thomas 1995: 317 

 

Introduction  

 

Some scholars maintain that when technical people provide policy makers with advice, 

they are providing a service for society (e.g., Rasker and Hackman 1996).  To be most 

valuable, the policy options often need to be presented using insight from more than one 

discipline.  For example, law and ecology, though typically distinct fields of study in 

academia, are both indispensable when dealing with real environmental land use 

problems (Rohlf and Dobkin 2005). Why they remain separate seems odd given that 

“ecology remains the foundation of environmental law” (Bosselman and Tarlock 1993: 

863).   However, law and ecology are becoming more intertwined in academia (Brooks et 

al. 2002).  

 

Noss et al. (1997: 79) maintained “it is the job of scientists to determine how best to 

attain that goal [biological conservation].”  The debate about whether and how scientists 

should advocate is unlikely to result in a consensus viewpoint, therefore how one falls on 
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this debate continuum and consequently carries out his/her own work boils down to a 

matter of personal judgment.  The following article was written based on my conviction 

that technically trained individuals have a responsibility to point out protected area policy 

options for society to consider. As Lovejoy (1989:329) said, “We do not help either 

science or society by evading our responsibilities as experts.”  It was also based on my 

thinking that resolving land use conflicts requires us to “work toward the goal of 

integrating the social, economic, and political aspects of resources management with its 

ecological aspects” (Ewel 2001: 718). 
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APPENDIX 3: KEY TERMINOLOGY 

 

All of the terminology associated with this research has not been used consistently.  I 

shall therefore define some key terms though all of them have not been used herein.    

 

Administrative Boundary:   Typically an imaginary one-dimensional line which 

delineates space thereby allowing for different land use rules on either side of that line 

(i.e., laws, ownerships, administrations, and cultures) (based on Schonewald 2000).   

 

Ecological Boundary:  “An area of sharp gradients in ecological flows that slows or 

redirects flows or organisms, matter, or energy between patches” (Puth and Wilson 2001: 

22, after Wiens et al. 1985).   

 

Buffer:  to lessen or absorb the shock of impact; intercepting or moderating adverse 

pressures or influences; separating potentially antagonistic entities (American Heritage 

College Dictionary, 4th Edition, 2007).     

  

Buffer zone:  an intangible space of proposed land use compliance designed to 

counteract potential negative human influences on the core of a protected area.  A buffer 
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zone does not occupy physical space (e.g., a collar of land) but constitutes a set of social 

rules (Christine Schonewald personal communication).    

 

Boundary effect:  Landscape change resulting from the establishment and protection of a 

protected area boundary. A boundary effect causes a “generated edge” which usually 

begins as social awareness followed by a physical edge (e.g., habitat modification outside 

or inside a boundary) (based on Schonewald-Cox and Bayless 1986, Schonewald 2000).  

 

Lateral flux:   A vector that moves across a boundary (Wiens et al. 1985) in a lateral 

direction.  In the context of protected areas, it often means a force generated by human 

activity which travels across an administrative boundary (after Reiners and Driese 2001). 

For example, pollution could represent a lateral flux.   

 

Ecological flux: “Flows of matter or energy within the ground, along the surface, and in 

the air” (Landres et al. 1998: 45). Such phenomena have also been described as 

“ecological flows,” often human generated (Hansen et al. 2011).  An ecological flux does 

not have to be lateral (e.g., between a lake’s water and its sediments).  

   

Vector:  “a transport mechanism” (Forman and Godron 1986: 315), for example, wind, 

water, volant and non-volant animals, and humans. They have also been described as 

“movers” (Puth and Wilson 2001:22).  
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Matrix:  “the most extensive and connected landscape element type present...a landscape 

element surrounding a patch” (Forman and Godron 1986: 596). 

 

Line:  A one-dimensional figure formed by a point moving along a fixed direction 

(modified from American Heritage College Dictionary, 4th Edition, 2007).            

 

Boundary space:  The sum of all components, boundaries, changes, effects, and 

multidimensional dynamics in time that revolve around, affect, or are affected by an 

administrative boundary (based on Schonewald 2000). 

    

Edge: “the outer portion of a patch where the environment differs significantly from the 

interior of the patch” (Dramstad et al. 1996:27). 

 

Edge effect:  Ecological changes that occur at the edges of ecosystems which include 

species composition and gradients of moisture, sunlight, temperature and wind speed. 

These factors can have negative ecological consequences (Noss and Cooperrider 1994: 

391). Some authors use the term edge effect to include anthropogenic influences like 

poaching (Revilla et al. 2001) and disease which might also be described as a matrix 

effect (e.g., Noon and McKelvey 1996:129).  

 

Ecotone:  a relatively narrow overlap zone between communities (Forman and Godron 

1986: 592).   
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Boundary permeability:  The blocking or deflecting of vectors (Wiens et al. 1985, 

Landres et al. 1998) or the process of generated edges serving as filters (Schonewald-Cox 

1988). Sometimes referred to as boundary porosity (e.g., Forman and Godron 1986). 

 

Filter:  “Avenues of dispersal and colonization which are not equally favorable for all 

species” (MacDonald 2003: 248).      

 

Patch:  “a nonlinear surface area differing in appearance from its surroundings” (Forman 

and Godron 1986: 597). 

 

Connectivity:  “a measure of how connected or spatially continuous a corridor or matrix 

is” (Forman and Godron 1986: 591).    

 

Corridor:  “a narrow strip of land that differs from the matrix on either side (Forman and 

Godron 1986: 591).   

 

Network:  interconnecting corridors (Dramstad et al. 1996:41).  

 

Landscape:  “a heterogeneous land area composed of a cluster of interacting ecosystems 

that are repeated in similar form throughout” (Forman and Godron 1986: 594) and “a  

kilometers-wide mosaic over which local land uses recurs” (Dramstad et al. 1996:12-13).     
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Dispersal:  “The movement of organisms away from their point of origin” (Lomolino et 

al. 2010: 770).  

   

Migration (seasonal): “Annual movements of organisms from one region to another for 

purposes of avoiding harsh conditions, feeding, and mating” (MacDonald 2003:235). 

 

Immigration: “The arrival of new individuals to an isolated site” (Lomolino et al. 2010: 

774).    

 

Emigration: “Dispersal of organisms away from a region of interest” (Lomolino et al. 

2010: 770).   

 

Drivers:  “the societal causes of environmental problems” (Fortuin et al. 2011:811). 

  

Region:  “an area, usually containing a number of landscapes, that is determined by a 

complex of climate, physiographic, biological, economic, social, and cultural 

characteristics” (Forman and Godron 1986: 598). 

 

Null hypothesis: “A statistical hypothesis stating what would be expected by chance 

alone, which can be tested in order to determine whether an observation could be the 
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result of chance or is instead a result of some directing force” (Lomolino et al. 2010: 

777).   

 

Threats:  “Change agents that cause impacts on wilderness resource conditions and 

values--what causes the impacts--not the impacts themselves” (Dawson and Hendee 

2008: 353).           

         

Case study:  “One of several ways of doing research, an intensive study of a single group, 

incident, activity or community” (Clarke 2011: 323).        

 

Management: “Any activity directed toward achieving or maintaining a given condition 

on plant and/or animal populations  and/or habitats in accordance with  the conservation 

plan for the area” (Bourliére 1962: 364).   

 

Environmental Policy:  The overall direction sought by society (e.g., to preserve natural 

landscapes).  Based on this definition, a policy instrument could be the Yellowstone Act 

of 1872 or the creation of the National Park Service via the Organic Act of 1916. By 

some definitions, there can be levels of policy. For example, an NPS land management 

goal once included the preservation of landscapes as they existed at the time of 

presettlement.  In NPS jargon, management policy can include such an overarching goal 

as well as specific management guidelines to achieve that goal (e.g. controlled burning is 

encouraged when feasible). Therefore, the NPS idea of policy is very broad:  “it may 
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prescribe the process through which decisions are made, how an action is to be 

accomplished, or the results to be achieved” (NPS 2006: 4).    The terms policy and goal 

are used inconsistently in the literature (see Wagner et al. 1995).        

   

Planning:  “To form a scheme ...for the accomplishment...of a ...course of action” 

(American Heritage College Dictionary, 4th Edition, 2007). Some authors view land 

planning as a part of land management. 

 

Development:  construction.    

 

Model:   “a simplified verbal, graphic, or mathematical description used to help visualize 

a complex object” (Forman and Godron 1986: 596). 

 

De facto wilderness:  “Public lands that are wilderness in the general sense of the term, 

roadless and undeveloped, but which as wilderness have not been designated by 

Congress.  Lands potentially available for wilderness classification” (Dawson and 

Hendee 2008: 508).       
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