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CHAPTER I 

INTRODUCTION 

This thesis is a study of the effects of the 1988 Yellowstone Fire on the 

elk and bison populations. The fires that swept through Yellowstone National 

Park in 1988 appeared to be devastating. The landscape was blackened with 

the charred remains of the forest and the grasslands. Fire-killed trees stood 

bare in the midst of ashes. The forage for the elk and bison of the area 

appeared to be severely damaged or lost. However, the land would be lush 

and green in only a matter of time. The land that was thought to be destroyed 

would retum slowly to its natural beauty (Barker, 1996). 

In Chapter II, I present some historical background information 

regarding the discovery and development of Yellowstone. YeUowstone 

National Park has a history of magnificent natural sites and has become one 

of the most popular tourist attractions in the United States. The development 

of Yellowstone National Park was a historical event. Attempts by people to 

preserve its beauty and majesty have transformed Yellowstone over the years. 

Part of the preservation process included the suppression of fire. Don 

Despain, an ecologist at Yellowstone National Park, was one of the first to 

study how the natural process of renewal was delayed by the suppression of 

fire in Yellowstone National Park (Barker, 1996). In the early seventies, he 

was a strong advocate for the National Park Service policy of restoring the 

natural process of fire to the ecosystem. After the fires of 1988, the policy 

and Despain's career were under question. The Secretaries of Agriculture 

and the Interior, who supervise the U. S. Forest Service and National Park 



Service respectively, ordered department-level reviews of the prescribed fire 

policies (Jolly, 1993). 

In Chapter EI, I discuss some of the causes of the 1988 fires. Nature 

anc( mankind are the ultimate cause of the Great Yellowstone Fires of 1988. 

The practice of fire suppression helped lead to the fires of 1988. The 

reahzation of the progress of natural processes and the cycles of growth and 

renewal in the ecosystem led to pohcy changes. During the 1950's and 

1960's the National Park Service began experimenting with controlled bums. 

The National Park Service soon began a new policy of prescribed natural 

bums for the land under its jurisdiction (Barker, 1996). It is now realized by 

Chairman Vento and the Subcommittee on National Parks, Forests, and 

Public Lands that fire is an important part of the natural process (Bradley, 

1993). 

In Chapter IV, I assess the effect of the 1988 fires on the elk and bison 

of Yellowstone National Park. The fires of YeUowstone were not as 

destmctive as they first appeared. Some animals did die as a direct result of 

the fire. One bison, one black bear, 245 elk, two moose, and four deer died 

as a direct result of the fires (Johnson, 1988). However, these losses are small 

compared to wildlife mortality caused by severe winter weather. In addition, 

the eUc community of Yellowstone has prospered since the fires. Two studies 

of the northem Yellowstone region indicate that the 1988 fires had no 

negative impact on ungulate populations. Winter weather, especially severe 

winters with heavy snow packs, cause greater harm to the ungulate 

populations than fire. 



As I note in my concluding chapter, the final impact of the 1988 

Yellowstone fires will not be determined for many years. The initial 

perception of disaster has given way to an idea of Yellowstone being stronger 

and more majestic than before. 



CHAPTER II 

A BRIEF HISTORY OF YELLOWSTONE 

Yellowstone National Park is a symbol of national strength and beauty. 

It was estabhshed in 1872 as the nation's first national park. The park holds 

such unique treasures as Old Faithful and Mammoth Hot Springs. It covers 

over 2 million acres of land in northwest Wyoming and bordering land in 

Idaho and Montana. It took over 75 years from the time the first description 

of Yellowstone was written for it to become a national park. The 

descriptions of the miraculous features of the area were often considered to 

be wUd tales and impossible occurrences. It was not until photographers and 

painters viewed the region and captured the extraordinary scenes of geysers 

and waterfalls that the stories were vahdated (Gourley, 1997). 

Early Exploration Accounts 

In 1797 a geographer in the British ftir trade named David Thompson 

used the word "Yellow Stone" to describe the river where the headwaters 

came out of a wall with a yeUow rock chfif. Two accounts of Yellowstone 

appeared in 1827. A newspaper in PhUadelphia published an article depicting 

the Yellowstone area, but the article was disregarded because of the 

unbehevable stories of the natural phenomena occurring within the 

Yellowstone area. The other account came from a trapper named Derrell T. 

Potts, who wrote a letter describing the thermal features of Yellowstone in 

1827 (Gourley, 1997). 



Several people explored Yellowstone in the 1830 s. Jim Bridger, a 

noted mountainman, told stories of waterfalls shooting out of the ground. His 

accounts of Yellowstone were perceived to be the fabrication of an 

adventure. Warren Angus Ferris, a clerk for the American Fur Company, 

made a name for himself in 1834 with his description of the geysers of 

Yellowstone. He was the first person recorded to use the Icelandic term 

"geyser" to describe the thermal features of the park (Gourley, 1997). 

There was httie further interest in YeUowstone until the conclusion of 

the Civil War. In 1865, a Jesuit Priest named Fatiier Francis Xavier Kuppens 

was led through the YeUowstone area by local Piegan Indians. He was shown 

such wonders as the Grand Canyon and many of the geysers that exist in the 

Yellowstone area. Father Kuppens described his experience to Acting 

Territorial Govemor Thomas Francis Meagher. Meagher is credited with 

being the first to suggest that if such wonders do exist, they should be 

protected as a national treasure (Gourley, 1997). 

More stories of Yellowstone were considered to be false by pubhshers. 

Charles W. Cook and David E. Folsom submitted articles of their 1869 

exploration of the Yellowstone area with feUow mineworker Wilham 

Peterson. Their stories of boiling pools of water and abundant wildhfe were 

considered questionable by reputable magazine publishers (Gourley, 1997). 

The Washbum expedition of 1870 was one of the first credible 

accounts bringing recognition to Yellowstone. The Washbum party consisted 

of Henry D. Washbum, a Montana surveyor who named 'Old Faithful," Pitt 

Langford, who would become the first superintendent of Yellowstone 

National Park, and two joumalists, Cornelius Hedges and Walter Trumball. 



The Washbum expedition brought back stories of Yellowstone to the nation. 

Another gentleman named Truman C. Everts was the eldest member of the 

party. Mr. Everts at one point became separated from the group and was lost 

in the Yellowstone wUdemess for 37 days with winter approaching. His 

stories of survival helped pique the nation's interest in the area (Gourley, 

1997). 

In 1871, Congress appointed Ferdinand V. Hayden to explore the 

Yellowstone region. Mr. Hayden was the head of the newly created 

Geological Survey of the United States. Hayden recruited many different 

specialists to assist in the exploration. He also brought along artist Thomas 

Moran to paint watercolors and Wilham H. Jackson to photograph the 

expedition. The images they brought back provided the much-needed proof 

for the government and the American people that the wonders of Yellowstone 

actually existed (Gourley, 1997). 

Establishment of the Park 

Lobbying to make Yellowstone a national park began after pubhcation 

of the Hayden report. President Ulysses S. Grant signed the document 

establishing Yellowstone as a national park on March 1, 1872. Yellowstone 

was the first United States National Park and was managed by the 

Department of Interior (Gourley, 1997). 

In 1886, Yellowstone National Park was put under die military 

jurisdiction of the US Army in an effort to keep opportunists from defacing 

the park and to halt vandalism and poaching which had occurred in recent 

years (Gourley, 1997). In 1891, Congress passed the Forest Reserve Act, 



which set aside Yellowstone Timberland Reserve as the first federal forest 

reserve (MiUer, 1992). The Lacey Act of 1900 granted frill protection to the 

wildlife of Yellowstone. Coyotes and wolves were excluded from protection. 

The Forest Reserve Act and the Lacey Act opened the door for other acts to 

be passed to protect the environment and wildlife (Gourley, 1997). 

The raifroad arrived in YeUowstone in 1903, and with it came more 

people. Consequently, the Old Faithful Inn was built to accommodate these 

visitors. The first automobUe entered Yellowstone in 1915. Within a few 

years, over 5,000 cars would enter Yellowstone in one summer. The 

National Park Service was estabhshed by President Woodrow Wilson in 

1916. By 1918, the Army was no longer needed in the park and all mihtary 

forces were withdrawn. At this time, YeUowstone National Park came under 

the management of the National Park Service (Gourley, 1997). 

Early Fire Policy 

Fire suppression in Yellowstone National Park gained top priority in 

1886 when the United States Army was assigned to manage the park. Until 

this time, it was thought that fire occurred on an average of every 25 to 30 

years prior to human influence (Barker, 1996). Fire suppression has existed 

in the United States since colonization by Europeans. Native Americans used 

fire to clear cropland, provide better hunting, reduce insects, improve 

visibility around camp sites, and for rituals. Colonists slowly changed the 

burning practices of the land by the Native Americans. As the number of 

colonists increased and the number of Native Americans decreased, the 

natives gave in to the practices of boundary laws of the European settlers. If 



the natives burned land that was recognized as belonging to a settler, they 

were liable for the loss to the settler. One result of fire suppression was the 

loss of formerly high wildlife populations. This was partly due to the 

increase in undergrowth in the forested areas and the encroachment of forests 

into the grasslands and meadows (Cronon, 1983) 

The practice of fire suppression came imder question in the 1950's. 

Experiments were conducted in Everglades National Park to examine the 

effects of controlled bums during the 1950's and I960's. In 1963, Starker 

Leopold was the chairman of a committee appointed to examine wildlife 

management. The recommendations of the committee included the 

restoration of the natural processes that occurred before mankind had entered 

the areas that are now parks, forest, and wUdemess areas of the United 

States. The new policy would gain approval by the National Park Service m 

1968. The influence of humans would be minimized and natural processes 

restored to the land by the National Park Service. Park Management at 

YeUowstone began allowing natural fires to bum in 1972. The YeUowstone 

National Park policy called for visiting areas, human lives, and surrounding 

properties to be protected from fire. In the first 15 years of the "Let it Bum" 

pohcy, as it is commonly caUed, 34,000 acres of land were bumed by 235 

hghtning-caused fires (Barker, 1996). The small average fire size gave little 

cause for worry when fires did occur. 
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CHAPTER III 

THE CAUSES OF THE 1988 FIRES 

The causes of the YeUowstone fires in 1988 are examined in a study 

conducted by Roy Renkin and Don Despain of die National Park Service. In 

their study, they analyze the influences of forest types, fuel loads, and ftiel 

moisture on fire. Fire is an important component of the ecological succession 

of an ecosystem such as the forest of Yellowstone National Park. For 

instance, lodgepole pine is a fire-adapted species (Barker, 1996). The 

serotinous cones of lodgepole pine are sealed with a resinous bond and will 

only open and release seeds when the bond is melted by temperatures of 113 

to 122° F (Cameron, 1953). AdditionaUy, lodgepole pine produces abundant 

seed crops every two to three years and serotinous cones can remain on the 

tree for 15 to 20 years (Wright and Bailey, 1982). Consequendy, die passage 

of the fire front melts the resinous bond, releasing large quantities of seed to 

the freshly bumed soil surface. 

The plant community replacement cycle of a forest in YeUowstone is 

also described in the same article by Roy Renkin and Don Despain of the 

National Park Service. The first stage of the replacement cycle for a 

lodgepole pine forest, called LPO, is the result of a large-scale disturbance 

such as a fire. Lodgepole pine seedlings become established and begin to 

develop a canopy. The fuel for a future fire is low because the grass on the 

forest floor is too green to bum, and the ftiel load is light. The next stage, 

LPl, is the establishment of a closed canopy consisting of a dense stand of 

small-diameter lodgepole pine. The fiael composition is increased by fallen 



needles and some dead underbmsh. The LP2 stage is established when an 

understory of lodgepole pine grows under the newly developed canopy of the 

even-age stand of lodgepole pine in low fertihty soils. LP2 can also develop if 

an understory of Engehnann spmce-subalpine fir establishes in an area of 

fertile soUs. The fiiel load remains low except for the falling of needles and 

overstory. The final stage of lodgepole pine maturity is LP3. This stage is 

reached when the canopy and understory become very diverse with mixed 

species of spmce, fir, and pine community. The fuel loading on the forest 

floor is now high due to high concentrations of dead trees, faUen trees, 

branches and needles. This stage will reach a climax with a spmce-fir forest 

if no disturbance occurs and soU water is plentiful. This climax stage wUl 

maintain itself untU the next disturbance (Renkin and Despain, 1992). 

Information for Renkin and Despain's study was obtained from the 

records of the YeUowstone Fire Management Office. Fuel moisture levels 

were calculated from daUy weather observation made at Mt. Sheridan. This 

information was calculated using the Thousand-Hour Time-Lag Fuel Moisture 

Model (THRFM), which is part of the National Fire Danger Rating system. 

The THRFM values are representative of drought or moisture conditions. 

Aerial photos were used to map different forest types. Information on the 

location and area affected by fires between 1979 and 1988 was also mapped 

for 265 of the 273 lightning-caused fires during that time frame. The area 

covered by the fires in 1988 was mapped using satellite imagery due to the 

vast extent of fire coverage (Renkin and Despain, 1992). 

The study was conducted to determine if stand replacement fires 

occurred randomly and in proportion to the availability of forest type. The 
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example given is that if 30% of the forest is comprised of a mature lodgepole 

pine canopy with a developed understory, then it would be expected that 

30% of the crown fires (free-running fires in the forest canopy) would occur 

within the mature lodgepole pine regions (Renkin and Despain, 1992). 

Of the 548 fires that occurred in YeUowstone from 1972 to 1988, 407 

were caused by hghtning. Of the prescribed natural fires that extinguished on 

tiieir own, most only reached about one acre in size. As Table 1 shows, 

1979, 1981, and 1988 had the highest number of fires and acreage bumed. 

They also had significantly less rainfall tiian average. Precipitation in 1988 

was only 32% of the average long-term precipitation (Renkin and Despain, 

1992). 

The calculation of fuel moisture showed that as fuel moisture content 

reached 13%, fires were more likely to occur, and were more likely to result 

in crown fires, the most destmctive type of fire in coniferous forest 

ecosystems. Autumn snowfall appeared to be the only natural adversary 

when such fires ignited. Fires are often less severe if rainfaU or high humidity 

occurred in the region during mid-summer, the beginning of the fire season. 

Fewer fires ignited and those that did ignite resulted in smaUer bumed areas 

when followed by rainfaU or high humidity (Renkin and Despain, 1992). 

The assumption that fires occurred proportionate to the avaUability of a 

specific forest type proved to be incorrect. Table 2 shows the percentage of 

area of each forest type and area bumed. Mature forests of lodgepole pine, 

spmce, and fir comprised only 34% (this amount is the sum of the LP3, LP, 

and the S-F values on Table 2) of the forested land in Yellowstone, and 58% 
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of the lightning-caused fires occurred in these forest types (Renkin and 

Despain, 1992). 

Renkin and Despain concluded that LP3 forest types are the most 

susceptible to fires primarily due to the excessive accumulation of fuel. The 

fires in 1988 were dramatic because of the severity and intensity of the fire. 

A prolonged drought affected the moisture in both live and dead material. 

The weather during the fire season also had a significant impact on the size of 

the fires. Six cold fronts and continual high winds caused the fires to bum 

rapidly, to generate large quantities of heat, and to produce very erratic fire 

behavior, thus burning large areas. AdditionaUy, YeUowstone had few 

natural or man-made obstructions or barriers to deter the spread of the fires 

(Renkin and Despain, 1992). 
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Table 1. Summary of 1972 to 1988 Fire Seasons at YeUowstone National 
Park. 

Prescribed Natural 
No. of Fires Total 

lightning- area 

Year 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

Total no. 
of fires 

21 
33 
38 
26 
30 
29 
24 
54 
25 
20 

7 
11 
53 
33 
35 
45 

caused 
fires 

15 
24 
28 
18 
19 
18 
12 
29 
21 
13 
4 

11 
43 
27 
29 
39 

No. 

4 
2 
7 
9 

15 
8 
6 

18 
16 
9 
4 
9 

42 
27 
29 
39 

Area 
(ha) 

1 
1 

336 
1 

628 
4 
2 

4257 
1 
1 
1 
1 

13 
1 

388 

bumed 
(ha) 

2 
59 

529 
2 

649 
27 

6 
4546 

2 
1 
1 
1 

13 
1 

390 
321,273 

% of normal 
precipitation 

155 
103 
60 
75 

166 
119 
65 
73 

122 
77 

118 
138 
90 

114 
117 
32 

(Renkin and Despain, 1992) 
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Table 2. Percentage of Lighting-Caused Fires and the Areas Bumed in 
Yellowstone National Park by Forest Type from 1972 to 1988. 

Forest type 

LPO 
LPl 
LP2 
LP3 
LP 
S-F 
DF 
WB 

Total park forested 
area. 

% 

2.0 
9.3 

34.9 
22.9 

7.4 
5.6 
5.9 
12.1 

pre-•1972 

ha 

14,700 
67,500 

254,900 
167,200 
54,100 
40,500 
42,200 
88,500 

% lightning-
caused fires 

(n=265) 

1.9 
2.6 

21.1 
34.0 

4.2 
13.6 
10.9 
11.7 

Total 100.0 729,600 

LP0-LP3, pioneer, early, middle, and late lodgepole pine, 
respectively; LP, multiage climax lodgepole pine; S-F, Engehnann 
spmce-subalpine fir; DF, Douglas-fir; WB, Whitebark pine. 

(Renkin and Despain, 1992) 
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CHAPTER IV 

ELK AND BISON AFTER THE FIRES 

Two studies were conducted to determine the effects of the 1988 fires 

on the native ungulates in Yellowstone National Park. The Northem Winter 

Range of Yellowstone was the focus area of these two studies and accounts 

for about 20% of the northem portion of YeUowstone. The area consists 

mainly of grasslands and scrublands. About 34% of the winter rangeland and 

24% of the grassland in this area were bumed by the 1988 fire. One study, 

conducted by Scott M. Pearson and colleagues, is titled "Winter Habitat Use 

by Large Ungulates Following Fire in Northem Yellowstone National Park'; 

it focuses on the migration of elk and bison and their winter foraging. The 

second study, conducted by Monica G. Turner and colleagues, is tided 

"Simulating Winter Interaction among Ungulates, Vegetation, and Fire in the 

Northem Yellowstone Park"; it focused on spatial pattems of fire and its 

effect on the bison and elk populations. 

The Pearson Study 

Pearson et al. (1995) studied the northem region of Yellowstone during 

the winters of 1991 and 1992. Fifteen study areas were established. These 

areas had unobstmcted views of several acres of land. Each area was visited 

at two week intervals from the middle of January to the snow melt at the end 

of March or the beginning of April. 

Evidence of foraging by elk and bison was observed and documented. 

The elk would paw an area of approximately one half a meter square with 
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their forefeet to forage. The bison would till the soil with their heads to 

locate food. This tUling would leave markings in the snow, which would be 

detected when the observations were taken (Pearson et al., 1995). 

Topographic maps were used to plot the location and size of the 

foraged areas. This information was collected for each visit at each location. 

The frequency of use by the elk and the bison was calculated based on these 

observations. This data was correlated with maps showing grassland types. 

The types consisted of moist, wet, and dry, and were contrasted with maps 

of areas that were bumed and not burned (Pearson et al., 1995). 

The results of the study showed that the use of bumed and non-bumed 

areas was not proportional to the avaUabiUty of the areas throughout the 

winter migration. From February to the end of March in 1991, bumed areas 

were utilized with a greater frequency than expected relative to their 

availability. In turn, non-bumed areas were more heavily utilized in the latter 

part of March and the first of April. However, 1992 proved to be different. 

Bumed areas were used less in the early part of the winter and more heavily 

in the latter part of the winter. It is speculated that this use is due in part to the 

difference in winters. Both winters were mild, but the winter of 1992 started 

out more severe than that of 1991 and forced the elk to the lower land regions 

of the park. This could be the reason for the difference in usage. Pearson 

concluded that the effects of fire were strong the first four years and then 

dwindled. This is partially due to the availabihty of new forage for grazing. 

Dead litter cover that had obscured forage was removed by the fire. New 

forage could grow after the heavy litter cover was removed (Pearson et al., 

1995). 
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The Turner Study 

In a simulation study conducted by Monica G. Tumer et al. (1994) 

winter severity, fire size, and fire pattem were used to determine conditions 

affecting ungulate survival. In the factors for the winter severity, the weather 

pattems for the mild winter that occurred in 1976 and 1977 were computed to 

represent one of the mild winter pattem, and the winter pattem for 1975 and 

1976 was used to compute a severe winter pattem. Winter severity was 

included in the study to evaluate the abihty of ungulates such as bison and 

elk to regulate their body temperature and fimctions (Tumer et al., 1994). 

Fire size was represented as a percentage of the bumed area being 

studied. For the simulation, 15, 30, and 60% were used as amounts for the 

total area bumed. Two alternate fire pattems were generated for each of the 

percentage values in each weather extreme. A fragmented bum pattem was 

used to contrast a single patch or clumped bum pattem. This study design 

resulted in a scenario of 24 different simulations. The ungulate populations 

were represented by 18,000 elk and 600 bison which, approximated the 

population size during the fall of 1988 (Tumer et al., 1994). 

Under the mild winter pattem, no ungulate mortahty occurred with any 

of the mUd winter simulations of 15, 30, and 60% bumed areas. No response 

occurred in the later postfire winter due to the availability of forage. During 

the severe winter, however, snow conditions dramaticaUy affected the 

ungulate survival. The study reported that during the postfire winter 

simulation when a single 60% patch of the landscape was burned, ungulates 

congregated on south facing slopes early in the season but spread out across 

the landscape when resources became depleted and conditions worsened. As 
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a result of this scenario, all elk and bison died before the winter was 

completed (Tumeretal, 1994). 

The survival during the initial postfire winter under severe winter 

conditions varied with the size and pattem of the fire. However, survival was 

slightly higher with a clumped pattem compared to the random bum pattem. 

Ungulate survival decreased in proportion to the landscape and size of the 

bum. For both elk and bison, the bull survival rate was substantiaUy higher 

than that of the cow or calf. Within the severe winter pattem, ungulate 

survival was greater when a clumped bum pattem was in effect in contrast to 

the random bum pattem. However, calves of both elk and bison made httie 

distinction in survival in either pattem under severe winter conditions. Calves 

showed low survival or no survival during a severe winter even within the 15 

and 30% bum pattems. In the later postfire winter, ungulate survival 

increased with the amount of landscape bumed. The survival of adults 

continued to be greater than that of the calves in both elk and bison (Tumer 

etal., 1994). 

Both of the articles show that the fires in YeUowstone were not a threat 

to the ungulate population as a whole. The main threat to elk and bison is the 

weather, especially severe winter conditions. Harsh winters kill more large 

ungulates than large scale fire. 
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CHAPTER V 

CONCLUSION 

Yellowstone is a treasure. It holds some of the most inspiring and 

beautiful creations on earth. Fire is a part of the formation of its beauty. Fire 

revives and rejuvenates the land. Fires can appear devastating, but they are 

an integral component of coniferous forests. 

YeUowstone has a history of disbehef of the wonders within its 

boundaries. There was httie behef in many people that the fires of 1988 

would result in a silver lining. This is another one of the stories of 

Yellowstone that is being seen as truth. 

Nature played a large role in the fire of 1988 along with humans. 

Lightning has always caused fires in the park, and humans have suppressed 

the fires. Dead trees, leaves, limbs, and branches collected on the forest floor 

for almost 100 years waiting to be cleared by a fire. Drought and high winds 

pushed the fires along. The high wind also made it difficult to combat the 

fires. The immediate result was the burning of over 800,000 acres of 

Yellowstone National Park. 

The current result is that the ungulate population of YeUowstone was 

relatively unharmed. Debris and Utter have been removed from the forest 

floor, enabling easier foraging for the bison and eUc. The clearing also 

facilitated bison and elk migration. 

The total results from the fires of 1988 may never be seen. The land 

has been renewed. The land is lush and green. There are still scars from Uie 

fires. In time they are sure to heal. The silver lining may be that 
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YeUowstone is still a wondrous place to visit and to take pride in having as 

one of our nation's landmarks. 

20 



BIBLIOGRAPHY 

Barker, Rocky. (1996) Wildfires: YeUowstone Fires and dieir Legacy. 

(AOL). 

Bradley, Jim. (1995). Political Considerations of Park and Wilderness 

Management. Proceedings: Symposium on Fire in Wilderness and Park 

Management U.S. Dept. of Agriculture. 

Cameron, H. (1953). Melting Point of the Bonding Material in Lodgepole 

Pine and Jack Pine Cones Ottawa, Ontario: Canadian Department of 

Resource Development, Forestry Resource Division.. 

Cronon, WUliam. (1983). Changes in the Land: Indians, Colonists, and the 

Ecology of New England New York: Hill and Wang. 

Gourley, Bmce T. (1997). Yellowstone History. Yellowstone Online 

(AOL). 

Johnson, Shelli. (1998) YeUowstone Bounces Back After 1988 Fires. 

Yellowstone Journal, 3 n y (AOL). 

Jolly, David F. (1995). Challenge Address: Fire in Wildemess and Park 

Management. Proceedings: Symposium on Fire in Wildemess and 

Park Management. U.S. Dept. of Agriculture. 

MiUer, G.T., Jr. (1992). Living in the environment. Behnont, CA: 

Wadsworth Publishing Company. 

Pearson, Scott M., et al. (1995). Winter Habitat Use by Large Ungulates 

Following Fire In Northem Yellowstone National Park. Ecological 

Applications: A Publication of the Ecological Society of America, 5 

(3), 744-755. 

21 



Renkin, Roy A., and Don G. Despain. (1992). Fuel Moisttire, Forest Tvpe, 

and Lightening-Caused Fire in YeUowstone National Park. Canadian 

Journal of Forest Research, 22 37-45. 

Tumer, Monica G., et al. (1994). Simulating Winter Interaction Among 

Ungulates, Vegetation, and Fire in Northem Yellowstone Park. 

Ecological Applications: A Publication of the Ecological Society of 

America, 4 (3), 472-496. 

Wright, Henry A., and Arthur W. BaUy. (1982). Fire Ecology United States 

and Canada. New York: John Wiley & Sons, Inc. 

1 1 


