










































































































































































































































































































































































































































































































































































































































































































Yellowstone wildlife watching 

Conclusions 
This research provides a brief overview of the kinds of expectations and 

preconceived notions that visitors bring with them to Yellowstone relative to 
wildlife and bears in particular these days. It also shows that on the whole, 
Yellowstone's visitors are not particularly bothered by seeing collared or oth­
erwise marked wildlife, that they still strongly associate bears with the park 
but don't necessarily expect to see them anymore, and weren't even really 
sure what they should expect to see when they do see a bear. Tuey are aware 
of the past history of bear feeding in Yellowstone, and although they don't 
claim to be keen to feed a bear in Yellowstone, the gap between those who 
would and those who wouldn't gets smaller with youth, and it is the young 
who are probably the least aware of the park's history in this regard. It is also 
the young, however, who seem the most incredulous to hear of it. So what we 
know is that in a relatively short period of time, people generally seem to have 
absorbed a sort of no-feeding ethic when it comes to bears, and are at least 
aware of some reasons why they should not feed them. 

Overall, in terms of management, all of this paints a pretty positive pic­
ture. HI were to make a recommendation, it would be that managers of both 
wildlife and people in Yellowstone keep doing what they're doing now in 
regard to the issues discussed here, because for the most part, those efforts 
seem to be working. That means gearing education toward young people, 
who need to know what happened in the past as well as how to behave today, 
and educating visitors in general about wildlife collaring and the reasons why 
it's done. What they should guard against is laxity, because it's not like this is 
a project that will ever be completed. As long as there are wildlife and people 
together in Yellowstone, there will be a continuing need for education and 
enforcement to work together to ensure the well-being of both. 

Notes 
1 Responses are reported in straight percentages based on the 150 people inter­

viewed; no complex statistical analysis was performed, and so it should not be 
assumed that these results could be extrapolated to reflect the feelings of all 
Yellowstone visitors. 

2 A vote for "grizzly bear" also counted as a vote for "bear." 
3 It should be noted that this is not indicative of the percentage of animals in the 

park that are collared, as a single elk standing by the roadside may be seen by 
hundreds of people a day. 

Alice Wondrak Biel, National Park Service, P.O. Box 170001, Bryce Canyon 
NP, UT 84717; (435) 834-4930; alice_wondrak_biel@nps.gov 
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Abstract 
Preserving park resources while providing recreational access to parks has 

been an ongoing challenge for [national] park managers. Local communities 
sometimes have different perspectives and priorities, leading to occasional con­
flicts with park managers. The winter use history of Yellowstone National Park 
and the border community of West Yellowstone, Montana, illustrates these chal­
lenges and conflicts. Both the National Park Service and West Yellowstone town 
members have played important roles in constructing the winter landscape and 
visitor experience in both Yellowstone and the town. While these contributions 
have been important, certain outside industries have also played a crucial role in 
that construction. For the town, the snowmobile and hospitality industries have 
provided the financial backing to dramatically change the town's geography. 
However, town identity- and perhaps autonomy-have had to change as well. 
For the park, the snowmobile industry made possible the oversnow experience 
common to park users today. But, this powerful interest has influenced efforts to 
craft national park policy. Effective collaboration in park-community problem 
solving may be compromised by one industry's overriding influence in the area's 
winter use history and in West Yellowstone. 

Introduction 
Cooperation, hard work, chance, and industry have combined to make 

West Yellowstone, Montana, "the Snowmobile Capital of the World."1 
This town of 1,200 residents sits at the 6,666-foot-high West Entrance of 
Yellowstone National Park, and derives more than 75% of its income from 
the three million annual park visitors. Since the 1960s, West Yellowstone mer­
chants have increasingly made themselves a winter economy based on snow­
mobile rentals, with up to 1,400 snowmobiles for daily rental today. Given its 
history, snowmobiles have come to symbolize values such as independence 
and self-reliance to the townspeople. 

The town's dependence upon, and success from, snowmobiles depends 
largely on its proximity to Yellowstone National Park and the willingness of 
the park's administrators to accommodate visitors on snowmobiles. West 
Yellowstone and park administrators have a long history of cooperating with 
each other, influencing each other, and depending on each other to make win­
ter tourism in the area possible. Throughout, the snowmobile and (to a lesser 
extent) hospitality industries have played crucial roles. While these industries 
have at times provided the capital necessary to make snowmobile tourism 
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possible, they have also zealously guarded their investments. Politicians from 
Montana and Wyoming support industry efforts to protect snowmobiling, as 
do most town leaders. 

Many scholars, land managers, and politicians today promote "collab­
orative conservation" as the best way to protect natural landscapes. Secretary 
of the Interior Gale Norton promotes "communication, consultation and 
cooperation, all in the service of conservation." Collaborative conservation 
involves all stakeholders, particularly local residents, in the cause of resource 
conservation while attempting to address the concerns of all.2 

Yellowstone's winter use history, West Yellowstone's economic develop­
ment, and the evolving relationship between the town and park illustrate 
some of the nuances of collaborative conservation. Efforts by park staff to 
protect their park and accommodate the town's desires, efforts by townspeo­
ple to promote a winter economy, and industry's influences on the process 
are illustrated as well. Park staff have consistently striven to accommodate 
West Yellowstone's needs while protecting their park's fabulous resources. 
Meanwhile, West Yellowstone's leaders have consistently promoted snowmo­
bile-related tourism, though other townspeople have more and more ques­
tioned them. Most importantly, industry has played an increasingly influential 
role not only in park-town relations, but also in directing the future of winter 
tourism in the area. The story suggests that industry must be recognized as a 
key player, with an agenda not necessarily supporting either the town's or the 
park's efforts, in modem and future collaborative conservation efforts. 

Snowmobiles arrive in the Yellowstone area 
In 1908, the Union Pacific Railroad's rails arrived at Yellowstone's west 

boundary. Two years later, Gallatin County, Montana, completed a road link­
ing the railroad terminal to Bozeman. Almost immediately, West Yellowstone 
developed, to provide the arriving and departing visitors with necessary ser­
vices. Until 1936, when the state began plowing the road to Bozeman, the 50 
or so resident households were literally snowbound for the long northern 
Rockies winter. Winter in West Yellowstone was no laughing matter, lasting 
at least six months, with bitter cold and 150 to 200 inches of snowfall. In fact, 
Yellowstone's Riverside ranger station, about a mile inside the park from West 
Yellowstone, held the country's all-time recorded low temperature (outside 
of Alaska) for 21 years-66° F below zero.3 

Such long snowy winters fostered a sense of shared hardship and inde­
pendence. Town residents in fall laid in a "grubstake" of food-a food cache 
adequate to last the winter. Wrtbout electricity or running water, firewood for 
woodstove heat was another important essential. Through the long winter, 
residents socialized, gathering at potlucks and their (two-room) school func­
tions. On their skis fashioned from one-by-fours, heated in a park hot spring 
and given the proper bend at the tip, they went to the local bills at "the Barns;• 
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just inside the park. For all overwintering residents, the one open grocery 
store ran a tab that could be decreased or increased through one's skill at the 
regular grocery poker games.4 

The isolation diminished when the state began plowing the road, but the 
communal struggle for survival did not Residents were quick to realize the 
potential benefits of winter tourism, calling upon the National Park Service 
(NPS) as early as 1940 to plow the roads into Yellowstone Park. After World 
War II, though, they began to adapt to the eternal winter in a new way, tak­
ing advantage of the park's unplowed roads. They built "snowplanes," the 
first motorized vehicles capable of traveling on snow-covered roads. These 
were loud contraptions consisting of a one- or two-person cab set on three 
skis (only one in front, for steering), Viith an airplane engine and propeller 
mounted on the rear. Between January and March 1949, 35 West Yellowstone 
residents blew into Yellowstone (without ever becoming airborne) on such 
vehicles. They were thus the park's first motorized winter visitors.5 

In 1955, a new kind of oversnow vehicle joined the snowplanes: the 
snowcoach.6 Snowcoaches were larger vehicles made by the Bombardier 
Company of Quebec, Canada, capable of carrying 10 people in a heated inte­
rior. Calling them a "good tourist gimmick," West Yellowstone entrepreneurs 
Harold Young and Bill Nichols took up to 500 visitors per winter through 
the park in their snowcoaches in the 1950s. The modem snowmobile, first 
mass-produced by Bombardier in 1959, arrived in West Yellowstone in 1963 
to become the third kind of oversnow vehicle touring Yellowstone. West 
Yellowstone's creative entrepreneurs promoted winter visitation as well; 
for example, in 1964, Young contracted with the Northern Pacific Railway 
to bring two tours per week from Chicago into the park. Despite the dawn­
ing economic opportunity, though, there were still only a few hotels open in 
winter in West Yellowstone in 1966.7 

Events from 1966 to 1971 would prove crucial for the development of 
Yellowstone's winter tourism and West Yellowstone's snowmobile economy 
and identity. Since the late 1940s, regional politicians had been pressuring the 
NPS to plow park roads. Their pressure culminated in a congressional hear­
ing on the matter in Jackson Hole, Wyoming, on August 12, 1967, chaired by 
U.S. Senator Gale McGee (D-WY). At that hearing, virtually every chamber 
of commerce in the Greater Yellowstone Area (and some from as far away 
as Utah and Texas) sent a representative or statement in favor of plowing, all 
reasoning that it would stimulate tourist traffic with consequent economic 
benefits.a 

The West Yellowstone Chamber of Commerce's statement at that hear­
ing is of particular interest. The day before the hearing, the chamber's board 
of directors voted against plowing, but changed their mind on the day of 
the hearing (perhaps to be in sympathy with the other chambers). Howard 
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Kelsey, representing West Yellowstone's chamber, indicated the reason for 
West Yellowstone's initial position in his testimony: 

Two years ago ... we had, through the west gate, 994 pas­
sengers in the large snowmobiles ... Only 64 people went 
into the park through the west gate on the small machines ... 
Now, this last winter-and I think this is quite significant­
there were 4,009 passengers on the large snowmobiles, there 
were 1,823 on the small snowmobiles, representing a total 
of 5,332 people that came to West Yellowstone who spent 
an average of two and a half nights ... Now ... transforming 
this into dollars and cents, in 1965, the people who came up 
for snowmobile rides spent $64,488. This last year they left 
S296,000 in the community ... if ... the roads are plowed, this 
means that the West Yellowstone snowmobile business is a 
thing of the past, and it's just starting. I mean, any time you 
can take a recreational industry and in two years project it 
five times what it was, it is a pretty important index of what 
can happen.9 

Kelsey's statement indicates that, by this time, the realization that a new 
winter economy was possible was dawning on some town residents. His 
words would prove to be prophetic. 

In March 1968, Yellowstone's administrators formalized their park's 
oversnow policy. Snowmobiles, not automobiles, would be the primary 
vehicle allowed into the park. Managers reasoned that wildlife would get 
trapped on the plowed roads, which would resemble linear trenches through 
the snowscape. Such trenches additionally would be difficult for automobile 
passengers to see out of, and would trap blowing snow. To foster oversnow 
visitation, they began grooming the snow-covered roads for smoother tour­
ing and opened a lodge at Old Faithful in 1971 (both services continue today). 
Park managers saw the snowmobile as the solution to the thorny dilemma 
of how to accommodate winter tourism without incurring the impacts of 
plowed roads. Snowmobiles allowed people to see the park's wonders, satis­
fied those pressuring the NPS to open the park, and protected it from auto­
mobile impacts.10 

Administrators were swayed by the increasing importance of snowmo­
bile-related income to West Yellowstone residents. Park superintendent John 
S. McLaughlin told the NPS Director in 1967 that "there is considerable 
sentiment around Idaho Falls and West Yellowstone against further open­
ing .... [O]versnow vehicle business is more beneficial for these communities" 
than plowing roads would be. An internal NPS report from 1968 revealed the 
park's concern about impacts on West Yellowstone as well: "Who would suf-
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fer [from plowed Yellowstone roads]? The townspeople of West Yellowstone 
who have seen the advantages of oversnow travel in the Park, who have 
encouraged this use, and who have watched the steady growth of travel by 
this means:' 11 Clearly, the snowmobile income West Yellowstone merchants 
were already realizing was influential, but protecting the park from plowing 
impacts was as well. 

Town residents took another action in the same era, which also served to 
develop their economy and identity. Montana state law banned snowmobile 
use on plowed roads, unless an incorporated village passed a law permitting 
it. Until 1966, West Yellowstone was unincorporated; that year, town residents 
voted to organize a local government, with a primary reason being to pass the 
needed snowmobile law. The town council's first formal action was to permit 
snowmobiles on town roads.12 Incorporation and welcoming snowmobiles 
were therefore practically equivalent actions. 

Thanks to these town and government decisions, the town's new snow­
mobile economy took off. The first snowmobile rentals in West Yellowstone 
opened between 1965 and 1970, mostly subsidized by competing manufac­
turers attempting to develop consumer markets. A measure of how successful 
the early rentals were comes from the First Security Bank of West Yellowstone, 
which opened in 1966. President Dean Nelson hoped to build his bank's total 
footings to Sl million in two years, but realized that goal in less than three 
months. Nelson knew that "the winter economy is the snowmobile" ( empha­
sis in original). By 1982, the bank's footings had grown to over SlO million, in 
part due to other important events soon to follow.13 

In the early 1970s, the Big Sky Ski Resort opened 50 miles north of West 
Yellowstone, bringing thousands of new tourists into the area. Many such 
skiers took a day off from skiing to tour Yellowstone on rented snowmo­
biles. Further, the resort attracted guests from all over the country; no longer 
were local and regional residents the typical winter visitors. By the 1990s, 
only about a third of Yellowstone's winter visitors were from the three local 
states, with most visitors coming from the upper Midwest and the country's 
more populous states like California, Washington, New York, and Florida.14 
Figure 1 illustrates the exponential growth in Yellowstone's winter tourism 
in this time period; many of those visitors entered the park through West 
Yellowstone. 

Also in 1972, the West Yellowstone Snowmobile Club was created, and 
began grooming 125 miles of snowmobile trails on U.S. Forest Service (USFS) 
land to the west and south of town. These trails, groomed cooperatively with 
the USFS and State of Montana since 1979, and later expanded to 212 miles, 
continue to be a major draw for West Yellowstone's visitors. is They offer 
access to backcountry areas where off-trail snowmobiling (along with its 
associated thrills) is allowed, something Yellowstone does not offer. Similarly, 
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Figure 1. Yellowstone winter visitation. 1967- 1999. Source: see endnote 40. 

manufacturer improvements in snowmobile reliability facilitated continued 
growth of West Yellowstone's snowmobile industry in the 1980s. 

Another factor instrumental to West Yellowstone's success was advertis­
ing emphasizing the new activity's thrill, freedom and independence, along 
with its masculine prowess, control, and camaraderie. Bars in town prolifer­
ated as well, encouraging the realization of such effects. Surveys today reveal 
that "having fun" is still a prime motivator to snowmobile, and that 66% 
of Yellowstone's winter visitors are male and younger than all other visitor 
groups. Other ads even compared snowmobilers to modern-day cowboys, 
clearly drawing upon Old West mythology to promote the vehicles. The 
advertising was broad-based, also targeting middle-class families who would 
be attracted to the package tours that West Yellowstone entrepreneurs devel­
oped in the early 1970s. Still, most of the advertising emphasized the thrills, 
freedom, and masculinity of the activity, as it still does today.16 
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By 1983, West Yellowstone's snowmobile-related income employed 426 
residents, who staffed 29 hotels, 11 restaurants/bars, 13 gift shops, 6 service 
stations, 2 lumber or hardware stores, and 4 realtors. Clearly, by that time, 
West Yellowstone's economy no longer slumbered in the long winter; it had 
arrived. It had become so lucrative that some merchants derived more income 
in February than in any other month of the year, including the busy summer 
months.17 

West Yellowstone's experiences with snowmobiles during this time 
period, as well as the advertising associated with them, gave the vehicles 
a rich symbolism. West Yellowstone and snowmobiles grew up together, 
making them an expression of West Yellowstone's sense of shared hard­
ship and entrepreneurship. Snowmobiling became a cherished part of West 
Yellowstone's identity, the reason that West Yellowstone residents claim with 
pride to be the Snowmobile Capital of the World. Since snowmobiles made it 
possible to explore previously closed terrain, they also came to signify inde­
pendence of mind and the freedom to explore, two core American values. 
They are to winter as the auto is to the rest of the year.18 

By the mid-1980s, West Yellowstone had a thriving year-round economy, 
made possible largely by tourism and, in winter, mainly by the snowmobile. 
Growing visitation, though, along with the town's promotional efforts, began 
to produce problems in Yellowstone and gradually developed into one of the 
region's greatest modem controversies. 

Modern challenges 
As the number of visitors entering Yellowstone grew throughout the 

1980s and 1990s (Figure 1), concerns over those numbers and associated 
snowmobile impacts multiplied. The growing numbers of snowmobiles cre­
ated four significant problems that park managers grappled with four times 
between 1989 and 2003: air pollution, noise pollution, conflicts with other 
park users, and impacts upon wildlife. 

The two-cycle snowmobiles used in the park through 2003 mixed oil 
with gas for combustion, an inherently dirty process. Each snowmobile 
emitted many times the pollutants of a typical car, with carbon monoxide, 
hydrocarbons, and particulates being the pollutants of greatest concern. The 
large number of snowmobiles entering Yellowstone-an average of 66,619 
per winter, peaking over 77,000 in 1992-93-caused near-violations of the 
federal Clean Air Act at the West Entrance.19 

Two-cycle snowmobiles also produced high levels of noise. A 2000 
study found that Old Faithful visitors could not escape snowmobile noise 
during the daylight hours, and backcountry skiers frequently reported hear­
ing snowmobile noise as far as 10 or even 15 miles from the closest road.20 
Snowmobiles, then, disturbed the park's winter silence. 

Noise and air pollution problems led to conflicts with other park users, 
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notably cross-country skiers and snowshoers, who generally desire quiet 
conditions. By the mid 1990s, over 100 park visitors sent written complaints 
annually to Yellowstone. Some of the Jetter writers and local environmental­
ists claimed to have been displaced from Yellowstone by snowmobile noise 
and air pollution.21 

Finally, snowmobiles and other oversnow vehicles, by using hard-packed 
roads, had conflicts with wildlife. Park bison learned that such hard-packed 
roads present energy-efficient travel routes, and consequently used them at 
times to travel from one grazing area to another. While on the roads, they 
sometimes obstructed snowmobile traffic, leading some drivers to attempt to 
pass them, which at times frightened the bison off the road. Such conflicts 
led to concerns about snowmobile impacts on bison health, numbers, and 
behavior. Research into this problem produced conflicting results.22 Still, the 
obvious conflicts witnessed by park visitors and illustrated in the media have 
produced great concern among people interested in this issue. Moreover, 
such conflicts led to a key lawsuit against the NPS, filed in 1997 (see below). 

Most of these issues first surfaced in the 1970s, but magnified with the 
increasing numbers of snowmobiles in the 1980s and '90s.23 Yellowstone 
Superintendent Bob Barbee first attempted to address them in the 1990 
Winter Use Plan Environmental Assessment. This plan was a comprehensive 
summary of the existing policies that directed the park's winter management; 
it made few changes in that management. Park staff felt the plan did not ade­
quately address the growing concerns with winter use, but felt they needed an 
altered political climate to make major changes.24 

The plan's authors, however, did insert language that would compel 
another winter use review. If combined [winter] visitation to Yellowstone and 
Grand Teton national parks exceeded 143,500 visitors, or if the Continental 
Divide Snowmobile Trail (a 300-mile snowmobile trail paralleling the 
Continental Divide and terminating at Yellowstone's South Entrance) opened 
before the year 2000, then that review would begin. Both triggers tripped in 
1993, so the NPS began a second round of winter use planning known as the 
"Visitor Use Management Process." This was a formal process, with specified 
steps of action, that land managers followed to examine a controversy and 
recommend solutions.25 Although it made some recommendations, it left 
individual decisions up to the federal land managers. So like the previous 
plan, it made no major changes in actual policy. 

West Yellowstone merchants, watching their livelihood being questioned, 
began to take what steps they could to solve the air and noise problems (the 
two most persistent concerns). Service station owners there began selling 
ethanol in December 1997, which slightly reduces carbon monoxide and 
particulate emissions by burning more cleanly. More importantly, between 
1996 and 2000, snowmobile manufacturers (including West Yellowstone 
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resident Ron Gatheridge) unveiled four different clean and quiet snowmo­
bile prototypes. All of these machines reduced emissions and noise by using 
four-cycle engines, similar to those in automobiles. Manufacturers marketed 
some of these models in fall 2000, with some West Yellowstone entrepreneurs 
acquiring them for rental the following winter.26 

Natural and social events then combined to produce a climax, the 
extraordinary winter of 1996- 97. Near-record snowfall combined with 
unusual winter rain to produce an icy snowpack that was impervious to even 
the largest bison. To obtain food, the park's bison began migrating out of the 
park (partly using the snowmobile roads) in search of lower elevations and 
grass with less snow cover. Some of the bison carry brucellosis, a disease that, 
if transmitted to cattle, can cause a pregnant cow to abort its fetus. To prevent 
that transmission from occurring when bison came into cattle range outside 
the park (along with associated negative economic and political consequenc­
es), the state of Montana shot or sent to slaughter 1,084 bison by spring 1997. 
This number represented about a third of the park's herd and was the largest 
control of bison departing Yellowstone in its history.27 

Yellowstone's bison are the only herd in the U.S. that has continuously 
ranged freely in the wild. Their numbers dropped to only 23 before the U.S. 
Army (administering Yellowstone before 1918) and early conservationists 
saved them through last-minute efforts around 1900. Today, they are power­
ful symbols of nature's wildness and of the wisdom of conservation. Seeing 
them slaughtered called to mind the guilt that many Americans still feel over 
the original nineteenth-century slaughter and motivated them to protest it 
and its perceived cause: snowmobiling.28 The Fund for Animals, a wildlife 
advocacy group, led the way with a lawsuit in May 1997 alleging that the NPS 
had failed to follow its Organic Act and several other laws regulating park 
management. The NPS settled out of court by agreeing to write a new Winter 
Use Plan and Environmental Impact Statement (EIS).29 

As this third planning process unfolded, park managers initially pro­
posed plowing the road from West Yellowstone to Old Faithful. Yellowstone 
Superintendent Mike Finley saw this as a way to weaken the snowmobile 
industry's influence on park policymaking, but found little support for the 
idea, even in the environmental community. Instead, Bozeman's Greater 
Yellowstone Coalition (GYC) developed its own EIS alternative, the 
"Citizens' Solution for Wmter Access to Yellowstone," which proposed to ban 
snowmobiles and restrict winter traffic to snowcoaches with no additional 
plowing (this was very similar to Alternative G of the Draft EIS). When the 
EPA announced in February 2000 that all EIS alternatives except that solu­
tion would fail to protect Yellowstone's air quality, Finley found more support 
for a snowmobile ban from the Clinton administration.JO By spring 2000, he 
had formally proposed banning snowmobiles from the park by adopting 
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Alternative G, but the final decision would wait until late that fall. 
By this time, West Yellowstone's position as the "Snowmobile Capital of 

the World" was secure. Winter visitors spent around S18 million in the com­
munity annually, finding almost 1,500 motel rooms available for their use, 
including many national chains such as Holiday Inn and Ramada Inn. A third 
of the park's winter visitors entered through West Yellowstone on 70% of the 
total number of snowmobiles. As much as 85% of the town's winter economy 
was (and still is) based on snowmobiling tourism.Ji Clearly, a ban on snow­
mobiling in Yellowstone gravely threatened not only West Yellowstone's 
economy, but also the town's very identity (according to some, at least). 

The proposed ban struck the West Yellowstone snowmobile community 
predictably hard. Glenn Loomis, owner of a snowmobile rental, responded 
by saying that banning snowmobiles from the park was akin to "a meteor fall­
ing on West Yellowstone." Gallatin County joined with the four other regional 
counties in developing another EIS alternative that guaranteed continued 
snowmobile use of Yellowstone, by the new four-cycle snowmobiles. Finally, 
Montana and Wyoming politicians responded by threatening to introduce a 
rider overthrowing the NPS's decision or to hold a field hearing to probe the 
possible ban.32 

But other West Yellowstone residents responded differently. Jackie 
Mathews, a flyfishing store owner there, felt that "Yellowstone National Park 
is not responsible for providing us an income," and encouraged townspeople 
to look at other alternatives. Another town resident, Doug Edgerton, joined 
with her to argue that banning snowmobiles from Yellowstone would pres­
ent a significant economic opportunity for the town, since merchants there 
could then become the exclusive providers of Yellowstone winter tours (few 
people own a snowcoach, so visitors would have to tour the park on snow­
mobiles owned by West Yellowstone merchants). Edgerton later traveled 
with two other West Yellowstone business owners to Washington, D.C., to 
deliver a petition containing the signatures of 150 town residents advocat­
ing the removal of snowmobiles from Yellowstone. The petition noted that 
a healthy economy in West Yellowstone depended upon a healthy ecology in 
Yellowstone, and "West Yellowstone is a resilient community able to adapt 
and take advantage of changes."33 

Divisions among West Yellowstone residents over the issue ran deep. In 
2001, town voters again revealed their divided feelings on the issue in a refer­
endum intended to implement a snowmobile curfew between the hours of 11 
PM and 5 AM. It lost by six votes, 149 to 143. The split in the town is emotional, 
too. Supporters of snowmobiling have at times ostracized or harassed those 
who oppose the activity's continuation.34 

Still, despite the division, those in favor of snowmobile use dominate the 
discussion in town. A small group of men own a large portion of the snow-
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mobile-dependent businesses there, and often speak out to defend their live­
lihoods. These men have significant personal efforts, investments, and paid 
staff to protect. For example, Clyde Seely has lived in West Yellowstone since 
1966, and has promoted snowmobile tourism since 1970. In part through 
these efforts, he has built or acquired numerous properties, including the 
largest motel in town (the Holiday Inn) and a fleet of 275 rental snowmobiles 
(also the largest in town) and several other properties. Seely understandably 
takes some credit for developing the town and its economy, along with his 
business partner Bill Howell and friend Glenn Loomis. 

Local snowmobile boosters, however, increasingly find the voices of 
industry speaking louder. Since 1995, corporations from Texas and South 
Dakota have opened four new state-of-the-art hotels in town, forcing many 
local hotel owners to update theirs.35 Such recent investments reveal the 
year-round strength of West Yellowstone's economy, and introduce industry 
representation to the controversy's table. As events would soon reveal, the 
snowmobile industry and its advocacy groups also have taken an increasing 
interest in the region's snowmobile controversy. 

So have national environmental groups. The Bluewater Network, a 
national environmental organization, petitioned the NPS in early 1999 to ban 
snowmobiles from all national parks in the country. After studying the mat­
ter and surveying all of its areas that allow snowmobiling, the NPS confessed 
"years of inattention to our own regulatory standards on snowmobiles" and 
then proposed banning snowmobiles from all national parks except the 
Alaskan national parks, Voyageurs National Park, and Yellowstone/Grand 
Teton in April 2000, which were exempted because they either had snow­
mobiling expressly written into their charters or, in Yellowstone's case, were 
already dealing with the issue in a formal manner.36 

Finally, on October 11, 2000, Yellowstone administrators announced that 
they planned to ban snowmobiles from Yellowstone in the winter of 2003-04. 
Regulations implementing the ban were published on January 22, 2001, but 
not before the International Snowmobile Manufacturers Association (ISMA) 
challenged them in court. In the new political climate [after President George 
W. Bush took office], the National Park Service settled with the ISMA in June 
2001, by agreeing to write a Supplemental EIS that would focus on the air and 
noise impacts of the new four~cycle snowmobiles, which became commer~ 
cially available after the previous study ended (this, then, initiated the fourth 
planning effort).37 

The ISMA lawsuit, coming from a national industry trade group rather 
than the West Yellowstone Chamber of Commerce, illustrates that snow­
mobiling in Yellowstone is no longer an issue of importance only to West 
Yellowstone and the park. The issue has acquired national prominence, 
making the industry fear that loss of snowmobile access to Yellowstone will 
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result in diminished access to other national parks and federal lands across 
the country. The snowmobile advocacy group BlueRibbon Coalition, which 
receives funding from the ISMA and many other snowmobile groups, has 
especially articulated this concern. The increasing involvement of national 
environmental groups in the controversy further illustrates the issue's 
national scope. No longer is the issue so much about West Yellowstone's eco­
nomic livelihood as it is about the continued viability and appropriateness of 
snowmobiles in national parks. As much as industry seems to be using West 
Yellowstone as a pawn in a larger game to retain motorized access to national 
parks, environmental groups are using the issue in their game to ban the 
vehicles from them.38 

In 2003, Yellowstone's new Superintendent Suzanne Lewis announced a 
new direction for winter use. She and her staff announced that snowmobile 
use would continue under three conditions. First, the NPS would restrict the 
number of snowmobiles allowed into the park to numbers approximating 
average daily usage today (for example, 550 daily from West Yellowstone). 
Second, all machines must use "best available technology;' which uses four­
cycle engines to reduce air and noise emissions. Finally, all visitors touring 
the park on snowmobile must be guided, primarily to ease the wildlife con­
cerns.39 

The winter use issue in Yellowstone appears to be never-ending. 
Environmentalists have filed two lawsuits contesting the retreat from the ban 
(hearings have just begun as of this writing). Publication of the final rule on 
December 17, 2003, will likely bring yet more lawsuits. Meanwhile, both the 
NPS and West Yellowstone merchants hold their breath, wondering what the 
future will bring to winter tourism and their relationship. 

Discussion 
For over 50 years, winter visitors have found increasing access to 

Yellowstone's spectacular wonders. Throughout, West Yellowstone entre­
preneurs have been important drivers in the process, pressuring the park at 
times to open while providing necessary visitor services. Snowmobiles (and 
to a lesser extent, snowcoaches) not only opened the park to winter visitation 
but also led to the town's incorporation. They are as much a part of the town's 
identity as are its long, cold winters. Being the winter equivalent of automo­
biles, it is easy to see that snowmobiles also embody personal freedom, and 
to predict that banning them from a town with whom they are synonymous 
will be difficult indeed. 

Nevertheless, undercurrents of dissent are evident in the town's deep 
division over the continued snowmobile controversy. The recent snow­
mobile curfew referendum exemplifies the split, while its defeat illustrates 
continued snowmobile primacy. The closeness of the vote, however-in 
the Snowmobile Capital of the World- may signify a willingness to change. 
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West Yellowstone exemplifies America in general, which is itself divided on 
these issues of access and environmental preservation. The West Yellowstone 
residents opposed to continued snowmobile use may take note of the fact 
that West Yellowstone began its long association with winter tourism on 
snowcoaches, long before snowmobiles arrived. They argue that the town's 
identity rests more on making winter tourism possible than it does specifically 
on the snowmobile. 

Throughout this history, the National Park Service and West Yellowstone 
together have been crucial in defining the winter visitor experience. 
Yellowstone Park staff and town residents have had a long, evolving relation­
ship that reflects their basic humanity: the relationship has wandered from 
support to distrust, from collaboration to shouting, and back again. Most 
constructive have been the periods of support and collaboration, but growth 
and learning occur during the difficult times as well. Collaborative conserva­
tion is not easy, and must understand human frailty and desires. 

The hospitality and snowmobile industries cooperated in making the 
winter experience possible. In so doing, these industries have remade West 
Yellowstone from a town that hibernated six months of the year to one that 
today hums with winter activity. However, those same industries today have 
significant influence on the future of winter use. They have large invest­
ments to protect, and will take the necessary actions. To some observers and 
residents, those same industries may even manipulate both West Yellowstone 
and the park for their own, perhaps different, purposes. Increasingly, West 
Yellowstone seems to be a pawn in industry's larger quest for legitimacy. Any 
efforts at collaborative conservation must reckon with industry and its eco­
nomic and political strength. 

Conservationists and snowmobile advocacy groups have succeeded in 
transforming this from a local to a national issue. Conservationists see off­
road vehicles like snowmobiles as inappropriate in national parks, while 
snowmobile advocacy groups defend their access to the park. All groups see 
Yellowstone National Park as the trendsetter, fearing or hoping that whatever 
policy the park adopts will transfer to other federal lands. As with its other 
controversies (like wolf reintroduction and bison management), Yellowstone 
once again is the fishbowl, this time frozen. 
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Aspinall, Richard. Department of Earth Sciences, Montana State 
University, Bozeman, Mr 59717 (aspinall@montana.edu, 406-994-3331) 
Modeling land cover changes across the boundary of Yellowstone 
National Park: use of remotely sensed data, GIS, multiple drivers 
of change, and multi-model inference and selection. 

This poster describes land cover changes since the early 1980s across the 
boundary of Yellowstone National Park. Attributes of land cover and their 
spatial pattern of change are described from a series of LANDSAT images 
using change vector analysis. Environmental and socio-economic drivers 
are then used to generate a suite of models of change that are implemented 
with Generalized Linear Modeling (GLM), Generalized Additive Modeling 
(GAM), and Markov modeling. The suite of models represent a series of 
multiple working hypotheses describing the effects of spatial variables as a 
representation of social, economic, and environmental drivers of land cover 
change in and around Yellowstone National Park. The alternate models 
produced are evaluated in a process of model selection and multi-model 
inference, which also allows the relative importance of different drivers to be 
assessed. Differences in land cover changes within and outside Yellowstone 
National Park are described through geographic differences between mod­
els. In addition to the specific results of the case study, the research demon­
strates the use and interpretation of change vector analysis in description of 
land cover change, the generation of multiple alternative models, the utility 
of model selection as a mechanism for rating among plausible models that 
describe patterns of land cover change, and multi-model inference based on 
a set of models rather than a single model. It is argued that this approach 
provides a robust mechanism for analysis and interpretation of spatial and 
temporal changes in land cover based on a wide variety of drivers and is par­
ticularly useful in the context of change around National Parks where there 
may be different drivers that vary geographically. 

Bevenger, Gregory S. Shoshone National Forest, 808 Meadow Lane, Cody, 
WY 82414 (gbevenger@fs.fed.us, 307-578-1263) 
Henson, Adam. (AHenson@awfke.org) 
Svoboda, Daniel]. (dsvoboda@fs.fed.us) 
Lake Manyara, Tanzania, watershed assessment. 

The Tarangire-Manyara ecosystem in northern Tanzania is a well-known 
area of global biodiversity. Within the ecosystem is a closed-basin water­
body called Lake Manyara, a portion of which is managed as Lake Manyara 
National Park. In contrast to Yellowstone National Park, which is at the 
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headwaters of several rivers, Lake Manyara National Parle is at the terminus 
of several rivers that drain a 766,700-hectare watershed dominated by human 
uses. The African Wildlife Foundation (AWF), an internationally recognized 
conservation organization, is concerned with habitat fragmentation and 
environmental degradation within the Lake Manyara watershed. Further, 
they recognize that human use of the watershed is paramount. To address 
these concerns, they have partnered with local stakeholders and the U.S. 
Forest Service (USFS) to build and foster a working relationship that will 
result in improvements in watershed health while maintaining a strong link 
to societal values. One critical component of the partnership is completion of 
a watershed assessment The assessment will result in characterization of the 
human, aquatic, riparian, and terrestrial features, conditions, processes, and 
interactions of significant importance. AWF staff is leading the assessment, 
which includes development of a GIS and associated database. USFS staff is 
providing technical assistance in watershed science. AWF and USFS person­
nel sponsored an on-site workshop in December 2002 with approximately 
25 stakeholders. The workshop included a watershed science shortcourse, 
broad characterization of the watershed, and identification of key issues 
and questions. Future workshops are planned and will focus on comparing 
current and reference conditions, and formulation of recommendations for 
improving watershed condition. 

Brower, Ann. University of California at Berkeley, 135 Giannini Hall #3312, 
Berkeley, CA 94720 (abrower@nature.berkeley.edu, 510-407-1535) 
The changing political landscape of the outfitter-guide industry in 
Jackson Hole, Wyoming. 

For many decades, outfitters were largely hunting guides. Now often referred 
to as outfitter-guides, they guide clients rock climbing, snowmobiling, para­
gliding, hiking, snowshoeing, helicopter skiing, camera hunting, and most 
any other sport for which they can obtain a national forest or park permit. 
The proliferation and diversification of guiding outfits in national parks and 
forests is indicative of the growth and diversification of outdoor recreation 
in general. My dissertation research focuses on how the U.S. Forest Service 
is responding to this growth and diversification, and focuses on the San 
Bernardino, White River, and Bridger-Teton (BTNF) national forests (in 
California, Colorado, and Wyoming). The poster I am proposing for this con­
ference focuses on the changing role of outfitter-guides in the regional econ­
omy of Jackson Hole, Wyoming, and in the national political landscape. It is 
based on interviews with representative Jackson Hole outfitters performed in 
the fall and winter of 2002-03. Jackson Hole outfitter-guides, many of whom 
operate in the BTNF, Grand Teton, and Yellowstone, have figured promi­
nently in the Jackson Hole political and economic landscape since the region 
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shifted focus from agriculture to tourism in the early 1900s. Now outfitters 
are well organized on a national level, hiring full-time lobbyists in Washington 
and waging high profile lawsuits against the land management agencies. They 
are also attracting more scrutiny from regional and national environmental 
groups. This poster will examine the changing political landscape of outfit­
ting, an important and largely non-extractive way of extracting value from a 
preserved natural landscapes of the American West as well as East Africa. 

Carr, Elizabeth P. Brigham Young University, 690 SWKT, Provo, UT 84602 
(marie_durrant@byu.edu, 801-422-8241) 
Durrant, Jeffrey 0. Brigham Young University, 690 SWKT, Provo, UT 
84602 
Durrant, Marie. Brigham Young University, 204C HRCB, Provo, UT 
84602 
Thurgood, Lisette B. Brigham Young University, 690 SWKT, Provo, UT 
84602 
Community change on Mount Kilimanjaro. 

The geography of the land surrounding Mt. Kilimanjaro, in Tanzania, has 
changed dramatically over the past decade. Research was conducted during 
2002 in three villages at varying distances from Kilimanjaro National Park and 
Forest Reserve (KINAPA), which officially opened in 1977. The combination 
of KINAPA on one side and former colonial plantations at the base of the 
mountain, in addition to a high birth rate, has caused a dramatic population 
squeeze among the Chagga tribe who live on the mountain. This has resulted 
in smaller plot sizes for families and overuse of the mountain's water sources. 
Surveys, ethnographies, and interviews showed that population and environ­
mental changes are causing change at the community level. The land shortage 
has caused young people to search for other sources of income, such as tour­
ism and small businesses. These jobs are not plentiful and many are forced to 
migrate to other areas of Tanzania in search of income. This out-migration, 
plus the population pressure which remains, has caused many to claim the 
values of the people are changing, despite the strong attachment they feel to 
their homes and lands. To them, only "God and time" will tell what the future 
holds. 

Coupal, Roger. Agriculture and Applied Economics, University of 
Wyoming, Laramie, WY 82071-3354 (coupal@uwyo.edu, 307-766-5246) 
Taylor, David T. (same address) 
Feeney, Dennis. (same address) 
Lieske, Scott. (same address) 
A demographic and economic analysis of big game seasonal range 
acreages and its importance for Wyoming. 
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1his analysis presents demographic and economic information related to 
enhancing wildlife management information collection beyond the tradi­
tional bunting and biological information base. The analysis identifies demo­
graphic and economic characteristics of the human settlements in Wyoming 
Game and Fish Agency management areas for six big game species: pronghorn 
(Antilocapra americana), elk (Cervus elaphus), moose (Alces alces), bighorn 
sheep (Ovis canadensis), mule deer (Odocoileus hemionus), and whitetail deer 
( Odocoileus virginianus). Census data is compared with U.S. Fish and Wildlife 
Service wildlife participant profiles to identify populations of interest within 
the management area. Economic impacts of hunting and wildlife viewing are 
also assessed. Hunters and wildlife viewers spent over S240 million in expen­
ditures in Wyoming, generating almost S80 million in labor income and 5,3 70 
jobs. The results provide a profile of land ownership, social and economic 
characteristics of management areas and suggest how wildlife managers can 
more fully consider social aspects of game management decisions. 

Durrant, Jeffrey 0. Brigham Young University, 690 SWKT, Provo, UT 
84602 (jod2@email.byu.edu, 801-422-8241) 
Durrant, Marie. Brigham Young University, 204C HRCB, Provo, UT 
84602 
Kaswamila, Abuid L. Brigham Young University, 690 SWKT, Provo, UT 
84602 
Udall, Sarah. Brigham Young University, 690 SWKT, Provo, UT 84602 
Community and conservation on Mount Kilimanjaro. 

One of the most important issues on Mount Kilimanjaro is natural resource use 
and distribution. Local communities, especially those adjacent to Kilimanjaro 
National Park (KINAPA), have used and managed these resources for genera­
tions, but with the establishment of the national park, resource management 
and distribution changed dramatically. As recognition of the importance of 
involving local communities in conservation has grown, both locally and 
globally, the Tanzania National Parks system has developed a Community 
Conservation Service to improve local involvement and relationships 
between park staff and local communities. However, research conducted by 
Jeffrey Durrant and students from the Department of Geography at Brigham 
Young University and Abuid Kaswamila and students from the College of 
African Wildlife Management shows that there is a large gap between the 
objectives of community conservation and actual practice and understand­
ing. The expectations and needs of local communities for infrastructure 
development projects usually overshadow any plans for conservation proj­
ects. In addition, local communities do not feel they are involved in the plan­
ning or decision making processes of the Community Conservation Service. 
The difficulties of combining community development with conservation as 
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well as limited financial and human resources present formidable obstacles 
to successful community conservation on Mount Kilimanjaro. However, the 
need for increased cooperation and benefit sharing is great as local communi­
ties still feel they must rely on resources from KINAPA to survive. 

Durrant, Marie. Brigham Young University, 204C HRCB, Provo, UT 84602 
(marie_durrant@byu.edu, 801-422-8241) 
Durrant, Jeffrey 0. Brigham Young University, 690 SWKT, Provo, UT 
84602 
Carr, Eliz.abeth. Brigham Young University, 690 SWKT, Provo, UT 84602 
Community attachment and conceptions of place on Mount 
Kilimanjaro. 

The concept of place as a social force has been present in social theories since 
such theories were first recorded. Recent social theories identify length of 
residence, economic activities, age, and socia! status as the most important 
predictors of attachment to place. However, most of these theories are based 
on a Western conception of place. While conducting research on Mount 
Kilimanjaro during the summer of 2002, it became clear that there were dis­
tinct differences between how we, as western college students, and the local 
people we talked to conceived of place. Through important traditions as well 
as historical, familial and social ties, the people on Mount Kilimanjaro have 
developed a unique conception of place. Despite population pressure and 
few livelihood options, we found that people are very reluctant to sell their 
land, and most would not move even if they had the means. Their attach­
ment stems from historical, agricultural, and social ties to the community 
and land and is found among people of all social classes, age groups, and 
distances from KINAPA. This challenges Western theories that age and social 
class lead to differences in attachment, but it supports theories that length of 
residence increases attachment, due to the high level of attachment found in 
those whose families have lived on the land for multiple generations. By better 
understanding how people in this region view the concept of place, we can 
better understand how people feel about their homes, land and their relation­
ship to conservation on Mount Kilimanjaro. 

Feeney, Dennis. Wyoming Open Spaces Initiative, University of 
Wyoming, P.O. Box 3354, University Station, Laramie, WY 82071 
( dmfeeney@uwyo.edu, 307-766-3709) 
Gary Beauvais, Wyoming Natural Diversity Database 
Roger Coupal, University of Wyoming's Department of Agricultural and 
Applied Economics 
Nathan Nibbelink, Wyoming Geographic Information Science Center 
Kirk Nordyke, Wyoming Game and Fish Department 
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Shawn Lanning, Wyoming Geographic Information Science Center 
Scott Lieske, Wyoming Open Spaces Initiative 
Applying economic geography to the management of big game 
migration corridors and the lands they cross. 

Corridors used by big game herds for seasonal migration are receiving increas­
ing attention from natural resource managers and conservationists. This 
analysis evaluates location and land ownership issues for migration corridors 
for six big game species in Wyoming: pronghorn (Antilocapra americana), 
elk (Cervus elaphus), moose (Alces alces), bighorn sheep (Ovis canadensis), 
mule deer ( Odocoileus hemionus), and whitetail deer ( Odocoileus virginianus). 
Migration corridors are analyzed using the Revised Gap Analysis digital grid 
to identify corridors that may be impacted by development and human use. 
Gap Analysis represents four levels of land management status across the 
state. Status 1 and 2 lands include wilderness, national parks, national monu­
ments, preserves, refuges, natural areas, special interest areas, wildlife habitat 
management areas, and national recreation areas. Status 3 and 4 lands include 
national forests, national grasslands, Bureau of Land Management lands, 
Department of Defense lands, native lands, state trust lands, and private 
lands. The Gap grid was used to develop a level of protection measure that 
was assigned to each corridor. Those migration corridors that lie primarily, or 
in some cases entirely, on Status 3 and 4 lands, are generally at a higher risk 
of disruption from land and resource development projects. The GIS analysis 
provides a landscape level profile of where most known corridors are located, 
land ownership status, and general levels of protection. 

Hernandez, Patty. Montana State University, 512 E. Curtiss St., Bozeman, 
MT 59715 (phemandez@montana.edu, 406-994-2670) 
Hansen, Andrew. (hansen@montana.edu) 
Rasker, Ray. (ray@sonoran.org) 
Maxwell, Bruce. (bmax@montana.edu) 
Demographic change in the New West: rural residential develop­
ment around nature reserves. 

Human populations are growing rapidly in rural lands surrounding nature 
reserves. We currently lack a thorough understanding of the technological 
and societal changes that are driving this trend. Knowledge of the factors 
influencing residential sprawl is needed for assessing regulatory implications, 
economic costs, and ecological consequences of future development. This 
poster describes the roles of natural resource constraints, transportation 
infrastructure, and the location of towns and natural amenities in shap­
ing changes in rural home density in the Greater Yellowstone Ecosystem. 
Our findings indicate that spatial patterns of rural development were most 
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strongly correlated with previous home density, measures of accessibility to 
services, and environmental amenities. Implications of the results are: ( 1) new 
home sites in previously undeveloped areas are a primary factor encouraging 
further land conversion; thus, the siting of new subdivisions is an important 
policy decision, and (2) enhancing environmental amenities through land use 
management can likely stimulate growth while limiting the ecological impacts 
of development. Another goal of the study was to provide communities and 
planning agencies with an improved understanding of how and why develop­
ment patterns occur, as well as a tool for evaluating alternative growth man­
agement policies. Thus the Rural Development Simulator (RDS), a spatially­
explicit computer model, was constructed and used to simulate future devel­
opment under different land use planning scenarios. By allowing the impacts 
of proposed policies, such as zoning and the purchase of development rights, 
to be systematically evaluated, the RDS should improve the effectiveness of 
growth management in this region of high ecological significance. 

Kipfer, Todd. Big Sky Institute, Montana State University, Bozeman, MT 
59717 (tkipfer@montana.edu, 406-994-7023) 
Defining the dimensions of vulnerability to wildfire in the Greater 
Yellowstone Ecosystem. 

We propose a framework to assess the vulnerability of communities and land­
scapes to wildfire as a manifestation of linked social-ecological systems. This 
work synthesizes two distinct bodies of knowledge: (1) fire as an environmen­
tal process, and (2) fire as a human-mediated process. Traditionally, wildfire 
research has evaluated fire as an environmental process. The human role in 
wildfire, especially in complex regional mosaics of land use, however, has yet 
to gain a similar level of consideration. The wildfire vulnerability framework 
considers exposure, sensitivity, and adaptation within the context of biophys­
ical, institutional, and cultural/behavioral subsystems. This approach offers 
an alternative view to wildfire as a predominantly fuels and weather driven 
process, potentially identifying a wider range of fire management options 
and applied research questions designed to better understand the role of 
fire in complex regional systems such as the GYE. In order to evaluate this 
framework, we quantified the vulnerability of four regional fire systems (GYE, 
Colorado Front Range, Mogollon Rim, and Los Alamos/Bandelier NM) and 
then qualitatively looked at dynamics influenced by climate anomalies. 
Although the GYE has a relatively lower overall wildfire vulnerability, contin­
ued population growth and associated development suggest that GYE wild­
fire systems are moving toward a higher state of vulnerability as evidenced in 
the other systems. This approach allows fire managers to prepare for wildfire 
system changes due to both ecological and social factors. Next steps include 
additional vulnerability quantification and simulation models of landscape 
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wildfire driven by both social and ecological factors. 

Larkin, Jeffery L. Department of Forestry, University of Kentucky, 
Lexington, KY 40546-0073 (jlarkO@uky.edu, 859-257-1031) 
Treanor, John. Yellowstone Center for Resources, Yellowstone National 
Park 
Cox, John. Department of Forestry, University of Kentucky, Lexington, 
KY 40546-0073 
Plumb, Glenn. Yellowstone Center for Resources, Yellowstone National 
Park 
Maehr, Dave. Department of Forestry, University of Kentucky, 
Lexington, KY 40546-0073 
A comprehensive rapid-assessment approach for research agenda 
development at Yellowstone National Park: Elk (Cervus elaphus). 

McGinnis, David. Idaho State University, Campus Box 8072, Pocatello, ID 
83209-8072 (mcgidavi@isu.edu, 208-282-3439) 
Bennett, David. ( david-bennett@uiowa.edu) 
Complexity across boundaries-coupled human and natural sys­
tems in the Yellowstone northern winter range. 

The Greater Yellowstone Ecosystem is a complex natural system. A primary 
issue in the GYE is the ecology of the northern elk winter range (NEWR), 
where elk and wolves cross the Yellowstone Park boundary and, thus, between 
areas managed as "natural" and "altered" systems. Land management inside 
the park, and development pressure outside park boundaries, suggests that 
wildlife management plays out on a landscape mosaic dominated by human 
decisions, values, and economic considerations. The main objectives for this 
project are to: (1) gain a better understanding of the relationships between 
ecosystem dynamics and human decision-making, and (2) use this under­
standing to construct an ecosystem model that facilitates the exploration of 
plausible future scenarios in a manner that captures the uncertainty associ­
ated with complex systems. We are developing integrated, spatially explicit 
submodels for elk, wolf, vegetation and human development to assess the 
impacts of climate variability, and land use decisions on the NEWR These 
submodels are being developed within the context of a multi-agent system 
(MAS) designed to model complex adaptive systems. The MAS-based model 
will be used to simulate alternative states that result from assumptions about 
decisions, natural conditions, and ecosystem processes. The results will dem­
onstrate the complex nature of a highly integrated ecosystem and the role that 
climate, human decisions, and natural variability play in producing ecosystem 
change and/or stability. This poster highlights work in progress for our NSF 
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Biocomplexity in the Environment Coupled Natural-Human Systems grant. 

Muruthi, Philip. P.O. Box 48177, Nairobi, Kenya (PMuruthi@awfke.org, 
011-254-2-2710367) 
Vieira, Annika. (Avieira@awf.org) 
Mitigating conflicts between humans and large predators in 
Africa: challenges and lessons learned. 

The most significant cause of the decline in predator populations is direct 
killing by humans. The African Wildlife Foundation (AWF), working with 
local communities to conserve habitat for the benefit of people and wildlife 
in Africa since 1961, will present specific examples from eastern and southern 
Africa to highlight challenges faced in conserving predators and draw lessons 
learned to inform future action. Case studies discussed have either benefited 
from support by or are familiar to AWF. Hindrances to effective conservation 
abound across predator species and populations, and include inadequate 
basic knowledge, management in absence of science-based plans, inadequate 
supporting policy, lack of education about predators and anti-depredation 
measures, ineffective partnerships, inordinate lack of funds, and inadequate 
predator-focused programs. In one study, both relative abundance rankings 
and attack frequencies for each species vary by site. The central issue may not 
be how much damage predators do (AWF's result suggest the damage is mini­
mal) but rather how people react to that damage or threat- real or perceived. 
Different predators elicit different responses; relatively little pastoral effort is 
directed towards eliminating wild dogs, the most endangered species. Across 
sites, AWF has confirmed that predator populations can rebound, and that 
solutions for conflict mitigation need not necessarily be expensive. Successful 
conflict mitigation requires multi-disciplinary approaches integrating scien­
tists, managers and landowners to agree on goals, as well as pooling expe­
riences and resources. Positive aspects of living with predators need to be 
highlighted through livelihood improvement projects. For reasons ecologi­
cal, economic, or otherwise, predators are important species wherever they 
occur. 

Rew1 Lisa. Montana State University Land Resources & Env. Sci. Dept., 
Bozeman, MT 59717 (lrew@montana.edu, 406-994-7966) 
Maxwell, Bruce. (bmax@montana.edu) 
The interplay of natural and anthropogenic disturbance in deter­
mining distribution of invasive plants: example from the northern 
range of Yellowstone National Park. 

Invasion of non-indigenous plant species (NIS) into natural and managed 
ecosystems is a widespread problem with potentially devastating ecologi-
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cal and economic consequences. The increased occurrence of NIS is often 
linked with disturbance. Anthropogenic disturbance is often perceived to 
have the greatest influence on NIS distribution in bioreserves, but wildfire 
and wildlife also may play a large role in NIS distribution. Fire is a natural 
disturbance phenomenon in many ecosystems, and creates favorable sites 
for establishment and regeneration of ftora. Some native species can exploit 
these conditions, as can some non-indigenous species. Similarly, wildlife have 
been anecdotally blamed for the spread of NIS. We examined patterns of NIS 
distribution and associated wildfire and wildlife distributions in the northern 
range of Yellowstone National Park. Our analysis was specifically designed to 
understand the processes that link these diverse disturbances that may influ­
ence NIS distribution. We have found that vectors of travel associated with 
roads and trails, and vectors of wildlife movement and fire management are 
variously correlated with NIS distribution. Our studies on invasive species 
represent an excellent specific example of how processes transcending park 
boundaries will require specific knowledge about the processes and chal­
lenges of designing integrated and adaptive management plans that also cross 
the boundaries of the park. 

Stein, Julie. The Jane Goodall Institute (8700 Georgia Ave., Suite 500, Silver 
Spring, MD, 20910 (jscabin@aol.com, 540-882-3536) 
Ellis, Christina. ( cellis@janegoodall.org) 
Koziell, Izabella ( i-koziell@dfid.gov. uk) 
McQuinn, Brian. (brian@brianmcquinn.com) 
Approaching the table: a framework for tranforming conserva­
tion-community conflicts into opportunities. 

Information associated with this poster appears in the earlier chapter by the 
same title. 

Studer, Marie. Earthwatch Institute, 3 Clock Tower Place, Suite 100, 
Maynard, MA 01754-0075 (mstuder@earthwatch.org, 978-450-1235) 
Earthwatch Institute: Conservation and Community Involvement 
in Samburu, Kenya and Rocky Mountains, North America. 

Udall, Sarah. Brigham Young University, 690 SWKT, Provo, UT 84602 
(marie_durrant@byu.edu, 801- 422-8241) 
Durrant, Jeffrey. Brigham Young University, 690 SWKT, Provo, UT 84602 
Durrant, Marie. Brigham Young University, 204C HRCB, Provo, UT 
84602 
Marandu, Andrew Mathias. Brigham Young University, 690 SWKT, 
Provo, UT 84602 
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Thurgood, Lisette B. Brigham Young University, 690 SWKT, Provo, UT 
84602 
Attitudes toward conservation on Mount Kilimanjaro. 

There have been several different studies of local people's attitudes towards 
Kilimanjaro National Park (KINAPA) as well as their attitudes towards the 
Community Conservation Service (CCS) of KINAPA Surveys of community 
attitudes have been conducted by Dr. Jeffrey 0. Durrant of the Department of 
Geography at Brigham Young University (summer 2002), Abuid Kaswamila, 
research director at the College of African Wildlife Management (spring 
2002), Andrew Matthias Marandu, thesis for graduation from Sokoine 
University of Agriculture (2001), and William Newmark in conjunction with 
the College of African Wildlife Management (1992). These surveys find that 
attitudes are generally favorable towards KINAPA, although the majority 
of those surveyed do not feel they have been involved in planning or deci­
sions about conservation or community development. While a majority of 
residents around KINAPA support the existence of the park, they would 
also like to see more personal benefits from the park and more alternatives 
for resource use. In addition, most people feel disappointed that their voices 
aren't taken into account when KINAPA and the CCS plan and implement 
community projects. An analysis of people's attitudes towards conservation 
shows that in general although people understand the concept of conserva­
tion and are at least verbally supportive of the park, they also feel dependent 
on the resources they obtain from the forest and do not feel that they have 
been given the help or alternatives needed so that they no longer depend on 
resources that they can now only use illegally. 
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