U.S. Department of the Interior e National Park Service ¢ Yellowstone National Park



Yellowstone Park and Protection Act

In 1872, the US Congress established Yellowstone National Park. The Yellowstone National Park Protection
Act states, “the headwaters of the Yellowstone River ... is hereby reserved and withdrawn from settlement,

occupancy, or sale ... and dedicated and set apart as a public park or pleasuring-ground for the benefit and
enjoyment of the people.”

The Organic Act of the National Park Service

On August 25, 1916, President Woodrow Wilson signed the act creating the National Park Service, a federal
bureau in the Department of the Interior. The Organic Act of the National Park Service states “the Service
thus established shall promote and regulate the use of Federal areas known as national parks, monuments
and reservations ... by such means and measures as conform to the fundamental purpose of the said parks,
monuments and reservations, which purpose is to conserve the scenery and the natural and historic objects
and the wild life therein and to provide for the enjoyment of the same in such manner and by such means
as will leave them unimpaired for the enjoyment of future generations.”
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Wolf portrait taken from a vehicle in pullout. Photo taken November 7, 2017. NPS/Frank.
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Welcome

Yellowstone National Park, the world’s first national park, is named after the

< it Al
Yellowstone River.

Yellowstone National Park is as wondrous as it is complex. The park has rich human and ecological

stories that continue to unfold. When Yellowstone was established as the world’s first national park in

1872, it sparked an idea that influenced the creation of the National Park Service and the more than

400 sites it protects today across the United States. Yellowstone National Park also forms the core of the

Greater Yellowstone Ecosystem. At 34,375 square miles, it is one of the largest, nearly intact temper-

ate-zone ecosystems on Earth. The park continues to influence preservation and science, and we are

pleased to share its stories with you.

Many people have dedicated their lives and careers
to studying Yellowstone, and the park has a long
history of research and public interest. In a given
year, the park hosts between 115 and 150 researchers
from various agencies, universities, and organizations
each year. These researchers produce hundreds of
papers, manuscripts, books, and book chapters on
their work annually—a volume of information that is
difficult to absorb. This compendium is intended to
help you understand the important concepts about
Yellowstone’s many resources and contains informa-
tion about the park’s history, natural and cultural
resources, and issues.

In addition to the references listed for each topic
covered in this handbook, here are some interdisci-
plinary sources:

« www.nps.gov/yell

«  Yellowstone Science, free from the Yellowstone

Center for Resources, in the Yellowstone
Research Library, or online at

www.nps.gov/yellowstonescience.

+ The park newspaper distributed at entrance
gates and visitor centers.

« Site bulletins, published as needed, provide
more detailed information on park topics such
as trailside museums and the grand hotels. Free;
available upon request from visitor centers.

+ Trail guides, available at all visitor centers.

A $1 donation is requested.

Second Century of Service

On August 25, 2016, the National Park Service
celebrated its 100th birthday. For a century, the
National Park Service has cared for and protected
wildlife, land, waterways, accomplishments, lessons,
and stories belonging to the citizens of the United
States. And we are ready to connect with and create
the next generation of park visitors, supporters, and
advocates.

Welcome v


www.nps.gov/yellowstonescience
www.nps.gov/yell
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Park Facts

Yellowstone National
Park was established
on March 1, 1872.

Yellowstone is the world’s
first national park.

GEOGRAPHY

3,472 square miles (8,991 km?)

2,221,766 acres or 899,116
hectares. Note: No
area figures have been
scientifically verified. Efforts
to confirm the park’s total
area continue.

63 air miles north to south
(102 km)

54 air miles east to west
(87 km)

96% in Wyoming, 3% in
Montana, 1% in Idaho

Highest Point: 11,358 feet
(3,462 m; Eagle Peak)

Lowest Point: 5,282 feet
(1,610 m; Reese Creek)

Larger than Rhode Island and
Delaware combined

About 5% covered by water;
15% by grassland; and 80%
by forests

Precipitation

Annual precipitation ranges
from 10 inches (26 ¢cm)
at the north boundary to
80 inches (205 cm) in the
southwest corner

Temperature

Average daily, at Mammoth:
January: 9°F (-13°C)
July: 80°F (27°C)

Records:
High: 99°F (37°C), 2002
(Mammoth)
Low: —66°F (-54°C), 1933
(West Entrance, Riverside
Station)

Yellowstone Lake
131.7 square miles of surface
area (341.1 km?)
141 miles of shoreline (227 km)
20 miles north to south (32
km)
14 miles east to west (22 km)
Average depth: 138 feet (42 m)
Maximum depth: 430 feet
(131 m)

GEOLOGY

An active volcano

One of the world’s largest
calderas at 45 x 30 miles (72
x 48 km)

1,000-3,000 earthquakes
annually

More than 10,000
hydrothermal features

About 500 active geysers
(more than half the world’s
active geysers)

About 290 waterfalls

Tallest waterfall near a road:
Lower Falls of the
Yellowstone River at 308
feet (94 m)

WILDLIFE

67 species of mammals,
including
7 species of native ungulates
2 species of bears

285 species of birds (150
nesting)

16 species of fish (5 nonnative)

More than 7 aquatic nuisance
species (3 having significant
detrimental effect)

5 species of amphibians

6 species of reptiles

2 threatened species: Canada
lynx, grizzly bears

VEGETATION

9 species of conifers (more
than 80% of forest is
lodgepole pine)

1,000+ species of native
flowering species (3 endemic)

225 species of invasive plants

186 species of lichens

CULTURAL RESOURCES

26 associated Native American
tribes

More than 1,800 known
archeological sites

More than 300 ethnographic
resources (animals, plants,
sites)

25 sites, landmarks, and
districts on the National
Register of Historic Places;
many more eligible for listing

1 National Historic Trail

More than 900 historic
buildings

More than 720,000 museum
items, including 30 historic
vehicles

Millions of archived documents

More than 20,000 books
(many rare), manuscripts,
periodicals

EMPLOYEES

National Park Service
Permanent (386 total)
Full time, year-round: 170
Career Seasonal: 213
Part time: 3
Term (variable duration): 4
Temporary: 348

Concessioners

About 3,200 people work for
concessioners at summer
peak.

FACILITIES

11 visitor centers, museums,
and contact stations

9 hotels/lodges (2,000+ hotel
rooms/cabins)

7 NPS-operated campgrounds
(450+ sites)

5 concession-operated
campgrounds (1,700+ sites)

More than 1,500 buildings

52 picnic areas, 1 marina

ROADS AND TRAILS

5 park entrances

466 miles (750 km) of roads
(310 miles [499 km] paved)

More than 15 miles (24 km)
of boardwalk, including 13
self-guiding trails

Approximately 1,000 miles
(1,609 km) of backcountry
trails

92 trailheads

301 backcountry campsites

BUDGET

Fiscal Year 2019 (in millions)
Total: $74.5
Federal Funding:
Congressional Annual
Appropriations:
Operations and staff (base):
$40.9
Wildland Fire: $1.1
Other Appropriations: $5.6
Other Funding:
Donations and Grants: $1.7

Fees: $19.2
Utilities & Agreements
(Reimbursable): $6.0

Distribution of Budget

Park Support: 9% Includes
human resources,
contracting, budget and
finance, partnerships,
telecommunications, and
information technology.

Facility Operations and
Maintenance: 44%
Includes utilities, roads,
trails, structures, historic
preservation coordination,
construction management.

Park Protection: 20% Includes
law enforcement, emergency
medical services, search and
rescue, entrance station
operations, structural fire
activities.

Resource Stewardship: 17%
Includes management
operations and monitoring
of natural and cultural
resources, invasive species
management, research
coordination.

Visitor Services: 10%

Includes interpretation
and education, and park
concessions management.

VISITATION

The park recorded more than 4
million visits in 2019; down
2.3% from 2018.

The last time the park recorded
fewer than 4 million annual
recreational visits was in
2014, with 3.5 million visits.

Detailed park visitation
information is available at
https://irma.nps.gov/Stats/

Top 10 Visitation Years

1. 2016 4,257,177
2. 2017 4,116,524
3. 2018 4,115,000
4. 2015 4,097,710
5. 2019 4,020,287
6. 2010 3,640,185
7. 2014 3,513,484
8. 2012 3,447,729
9. 2011 3,394,321
10. 2009 3,295,187
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Frequently Asked Questions

How did Yellowstone get its name?

Yellowstone National Park is named after the Yellowstone River,
the major river running through the park. According to French-
Canadian trappers in the 1800s, they asked the name of the

river from the Minnetaree tribe, who live in what is now eastern
Montana. They responded “Mi tse a-da-zi,” which translates as
“Yellow Stone River.” The trappers translated this into French,
and, in 1797, explorer-geographer David Thompson first used the
English translation. Lewis and Clark called the Yellowstone River
by the French and English forms. Subsequent use formalized the
name “Yellowstone."

Is Yellowstone the largest national park?

No. More than half of Alaska’s national park units are larger,
including Wrangell-St. Elias National Park and Preserve, which

is the largest unit (13 million acres) in the National Park System.
Until 1994, Yellowstone (at 2.2 million acres) was the largest
national park in the contiguous United States. That year Death
Valley National Monument was expanded and became a national
park—it has more than 3 million acres.

Is Yellowstone the most visited national park?

No. Yellowstone is in the top six national parks for number of
recreational visits. Great Smoky Mountains National Park has
the most—more than 12.5 million in 2019. The Grand Canyon
(5.97 million), Rocky Mountain (4.7 Million), Zion (4.5 million),
Yosemite (4.5 million) also received more recreational visits than
did Yellowstone (4 million) in 2019. Visit the website https:/nps.
gov/aboutus/visitation-numbers.htm to find out more details
about how many visitors come to our national parks.

What is the difference between a national park
and a national forest?

National parks are administered by the Department of the
Interior and national forests by the Department of Agriculture.
The National Park Service is mandated to preserve resources
unimpaired, while the Forest Service is mandated to wisely
manage resources for many sustainable uses. Six national forests
surround Yellowstone National Park.

How many rangers work in Yellowstone?

Approximately 740 people work for the National Park Service
during the peak summer season. Approximately 170 are
permanent, year-round employees. Park rangers work in
education, resource management, law enforcement, emergency
medical services, and backcountry operations. Other employees
specialize in research, maintenance, management, administration,
trail maintenance, fire management, and fee collection.

How do you become a park ranger?

Park rangers have a variety of different duties. Most have a
bachelor’s degree in a related field, and some may have advanced
degrees or additional special training in law enforcement,
education, or wildlife management. Park rangers are federal
employees hired by individual parks. Many National Park Service
employees begin their careers as volunteers or as seasonal
employees. Hiring is very competitive and is conducted through
the Office of Personnel Management website: usajobs.gov.

Approximately 740 people work for the National Park
Service in Yellowstone National Park during the peak
summer season.

Can we swim in rivers and lakes?

Swimming is not recommended, and is occasionally prohibited,
because most lakes and streams are dangerously cold. Firehole
Canyon, near Madison Junction, has a swimming area popular in
summer. Soaking in thermal features is illegal. The area known as
the Boiling River, north of Mammoth Hot Springs, allows soaking
in the Gardner River near thermal outflow, but not in the feature
itself. Soaking is allowed during daylight hours only and at your
own risk.

What is the highest peak in the park?

Eagle Peak in the southeastern part of Yellowstone is the highest
at 11,358 feet (3,462 m).

Why is Yellowstone called a biosphere reserve
and a world heritage site?

The United Nations designated Yellowstone National Park as

a biosphere reserve and a world heritage site in recognition of
the worldwide significance of its natural and cultural resources.
These designations have nothing to do with how Yellowstone is
managed—the United Nations has no authority to dictate federal
land management decisions in the United States—nor do they
change the fact that Yellowstone is under the legal authority of
the United States of America.

The October 26, 1976, United Nations designation of Yellowstone
as a biosphere reserve stated:

Yellowstone National Park is recognized as part of the
international network of biosphere reserves. This network
of protected samples of the world’s major ecosystem
types is devoted to conservation of nature and scientific
research in the service of man. It provides a standard
against which the effect of man’s impact on the environ-
ment can be measured.
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The September 8, 1978, United Nations designation of
Yellowstone as a world heritage site, requested by US President
Richard Nixon and Congress, stated:

Through the collective recognition of the community of
nations ... Yellowstone National Park has been designated
as a World Heritage Site and joins a select list of protected
areas around the world whose outstanding natural and
cultural resources form the common inheritance of all
mankind.

To find out more, visit www.unesco.org/mab.

What is the Continental Divide?

Think of the Continental Divide as the crest of the continent.
Theoretically, when precipitation falls on the west side of the

Divide, it eventually reaches the Pacific Ocean. When it falls on
the east side of the Divide, it eventually reaches the Atlantic
Ocean. In Yellowstone (as elsewhere), this ridgeline is not straight.
You cross the Continental Divide three times between the South
Entrance and the Old Faithful area. Craig Pass is the highest
crossing, at 8,262 feet (2,518 m).

How did Mt. Washburn form?

At 10,243 feet (3,122 m), this peak can be seen from many
locations in the park. It is a remnant of an extinct volcano from
the Absaroka Volcanics of about 50 million years ago. The
volcano was literally split in two by a volcanic eruption 640,000
years ago. Only the northern part of the original volcano is still
visible.
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The Lower Falls shown here, are 308 feet (94 m) tall.

Canyon Village Area

Notable Areas and Structures
e Artist Point

e Grand Canyon of the Yellowstone River
e Mount Washburn
e Hayden Valley

How tall are the falls?
Upper Falls: 109 feet (33 m).; Lower Falls: 308 feet (94 m).

How big is the Grand Canyon of the
Yellowstone?

This huge canyon is roughly 20 miles (32 km) long, more than
1,000 feet (305 m) deep, and 1,500-4,000 feet (457-1,219 m)
wide at various points.

How did the canyon form?

Scientists continue to develop theories about its formation. After
the Yellowstone Caldera eruption 640,000 years ago, lava flows
and volcanic tuffs buried the canyon area, but hydrothermal gases
and hot water weakened the rock. The river eroded this rock,
carving a canyon in the Yellowstone River beginning at Tower Fall
and heading upstream to Lower Falls.

Where can | see the canyon and falls?

North Rim Drive: Walkways at Lookout Point and Brink of the
Lower Falls lead to views of the waterfalls (just not both waterfalls
from the same location). The longest stretch of accessible trail can
be accessed from parking lots at Lookout or Grand View. You can
also see the Lower Falls from Red Rock and Inspiration points.

South Rim Drive: See the Lower Falls at Artist Point, and from
a few places along the South Rim Trail; see the Upper Falls
from two viewpoints at Uncle Tom’s Point. Due to improvement
projects, please consult the park newspaper for the latest
information concerning access.

Visit Brink of Upper Falls from a viewing area just off the Grand
Loop Road south of Canyon Junction, between the entrances to
North and South Rim drives.

Where can | see both falls at once?

The canyon bends between the Upper and Lower falls, so there is
no location where they can be seen at the same time.

What causes the different colors in the canyon?

You could say the canyon is “rusting.” The colors are caused
by oxidation of iron compounds in the rhyolite rock, which has

been hydrothermally altered (“cooked”). The colors indicate the
presence or absence of water in the individual iron compounds
and hydration of minerals in the rock. Most of the yellows in the
canyon result from iron and sulfur in the rock.

How much water goes over the falls?

The volume varies from 63,500 gallons (240,000 |) per second at
peak runoff to 5,000 gallons (18,900 ) per second in the late fall.

What causes the Lower Falls’ green stripe?

The natural color of the water. A notch in the lip of the brink
makes the water deeper and keeps it from mixing with air and
becoming frothy, so the color is visible as it goes over the edge.

Who was “Uncle Tom"?

“Uncle Tom” Richardson was an early concessioner in the canyon
area. From 1898-1905, he guided visitors to the canyon floor
down a steep trail using rope ladders. The trail is currently closed.

Can | get to the bottom of the canyon?

Only one trail in this area leads to the bottom of the canyon—
Seven Mile Hole Trail, a strenuous, steep round trip of 10.2 miles.

Is Artist Point the location where Thomas
Moran painted his Grand Canyon of the
Yellowstone?

No. It is thought that some sketches were made from Moran
Point and that multiple canyon views were incorporated into the
final painting.

What animals can | see in this area?

Inside the canyon, look for osprey soaring over the river or
perched on their five-foot (1.5 m)-diameter nests. They nest
here from late April until early September. Also look for ravens
and swallows. During July, a variety of butterflies feasts on the
abundant flowers in the meadows.

Hayden Valley, approximately five miles (8 km) south of Canyon
Junction, is one of the best places in the park to view a wide
variety of large mammals. Grizzly bears and black bears are often
seen in the spring and early summer. Large herds of bison may be
seen in the spring, early summer, and during the rut in August.
Coyotes can almost always be seen in the valley; wolves are often
seen as well.

Mount Washburn is an excellent place for viewing wildlife.
Bighorn sheep and marmots can be seen on its slopes in the
summer. Elk and bison frequent the valley north of the mountain.

Frequently Asked Questions 5



fishing is now prohibited from the bridge.

Fishing Bridge, Lake, and Bridge Bay

Historic Areas and Structures
e  Fishing Bridge

e  Fishing Bridge Visitor Center

e Lake Historic District

e Lake Fish Hatchery Historic District
e Lake Hotel

e  Bridge Bay Marina Historic District

e  East Entrance Historic Road

Where does the Yellowstone River begin?
Where does it end?

It begins on the slopes of Younts Peak in the Absaroka Mountains
southeast of the park. From here it flows 671 miles (1080 km)

to the Missouri River near the Montana—North Dakota border. Its
waters then travel to the Mississippi River and into the Atlantic
Ocean at the Gulf of Mexico. It is the longest undammed river in
the contiguous United States.

How big is Yellowstone Lake? How deep? Is it
natural?

The lake is natural and has 131.7 square miles (341.1 km?) of
surface area and 141 miles (227 km) of shoreline; it is 20 miles (32
km) long by 14 miles (22 km) wide. Its deepest spot is about 430
feet (131 m); its average depth is 138 feet (42 m). The lake’s basin
has an estimated capacity of 12,095,264 acre-feet (1.5x10" ) of
water. Because its annual outflow is about 1,100,000 acre-feet
(1.3x10"2 1), the lake's water is completely replaced only about
every eight to ten years. Since 1952, the annual water level
fluctuation has been less than six feet (2 m). It is the largest lake
at high elevation (above 7,000 ft/2134 m) in North America.

How did Yellowstone Lake form?

The lake’s main basin is part of the Yellowstone Caldera, which
was formed 640,000 years ago. West Thumb was formed by a
later, smaller eruption. The arms of the lake were formed by uplift
along fault lines and sculpting by glaciers. The lake drains north
at Fishing Bridge. Some scientists consider LeHardy's Rapids to be
the geologic northern boundary of the lake because the periodic
rise and fall of that site appears to control lake outflow.
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Fishing Bridge, located on the Yellowstone River at Yellowstone Lake, is a good place to watch trout, though

Why can’t we fish from Fishing Bridge?
Overfishing for cutthroat trout here contributed to their decline in
the lake. The trout also spawn here. For these reasons, fishing is
prohibited from the bridge. It's still a good place to watch trout.

How cold is Yellowstone Lake?

During late summer, Yellowstone Lake becomes thermally
stratified, with several water layers having different temperatures.
The topmost layer rarely exceeds 66°F (18.8°C), and the lower
layers are much colder. Because of the extremely cold water,
survival time for anyone in the lake is estimated to be only 20 to
30 minutes. In winter, ice thickness on Yellowstone Lake varies
from a few inches to more than two feet with many feet of snow
on top of the ice.

What happened to the old campground at
Fishing Bridge?

The National Park Service campground was located where bears
came to fish, and many conflicts between humans and bears
occurred. It was closed in 1989. A recreational-vehicle park,
operated by a concessioner, still exists in the area. Only hard-sided
camping units or RVs are allowed at this campground.

What animals can | see in this area?

The lake is home to the largest population of Yellowstone
cutthroat trout in North America. From Fishing Bridge, you can
see these trout and longnose suckers. In spring, you might be
able to see trout leaping upstream at LeHardys Rapids, three miles
north of Fishing Bridge. Also look for white pelicans, bald eagles,
osprey, and a variety of ducks and other water birds.

The Fishing Bridge area, including Pelican Valley to the north and
east, is especially significant to bears and other wildlife because
lake, river, and terrestrial ecosystems merge here to create a
diverse natural complex. Bears visit numerous streams in the
spring and early summer to eat spawning trout. A bison herd
winters in Pelican Valley, and individuals can be seen throughout
the area. Moose used to be seen in the Yellowstone Lake area
much more than they are today; look along water edges and in
marshes. At Bridge Bay Marina, look for river otters.

What's that smell at Mud Volcano?

That “rotten egg” smell comes from hydrogen sulfide gas. Sulfur,
in the form of iron sulfide, gives the features their many shades
of gray.



Madison and West Yellowstone Area

Historic Areas and Structures
e Madison Information Station

How did Madison Junction get its name?

Here, the Gibbon River joins the Firehole River to form the
Madison River. (The Gibbon River flows from Grebe Lake
through the Norris area to Madison Junction. The Firehole

River starts south of Old Faithful and flows through the park’s
major hydrothermal basins north to Madison Junction.) The
Madison joins the Jefferson and the Gallatin rivers at Three Forks,
Montana, to form the Missouri River.

What forms the cliffs around Madison
Junction?

Part of what you see is the rim of the Yellowstone Caldera, and
adjacent lava flows. National Park Mountain is actually part of
the lava flows. Some of these lava flows come down to the road
through Firehole Canyon, approximately one mile (1.6 km) south
of Madison Junction. Gibbon Falls, four miles (6.4 km) north of
the junction, drops 84 feet (26 m) over a remnant of the caldera
rnm.

Why is the bridge between Madison and the
West Entrance called “Seven Mile Bridge”?

Seven Mile Bridge is located midway between (and seven miles
from both) the West Entrance and Madison Junction. This
landmark serves as a convenient reference point and separates
the rugged lava-lined Madison Canyon east of the bridge from
the gentle hills to the west.

Where is the swimming area?

South of Madison Junction is the entrance to the Firehole Canyon
Drive, a one-way route that follows the Firehole River. Along

this route are views of the Firehole Falls and a swimming area
where the water is influenced by thermal activity from upstream.
Swimming is undertaken at your own risk. Please note that
climbing the cliffs around the swimming area erodes the thin
topsoil and damages area habitat. Jumping from the cliffs is very
dangerous and is forbidden.
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The Madison R|ver is a good place to watch Wlldllfe Blson use the meadows adjacent to the Madlson and Gibbon
rivers and in the summer, move to Hayden Valley, their traditional summer habitat and breeding area.

What animals can | see in this area?

During the fall rut, elk frequent the meadows from Seven Mile
Bridge to Madison Junction.

During spring, fall, and winter, herds of bison favor the meadows
adjacent to the Madison and Gibbon rivers. Bison often use the
entrance road to travel from one foraging area to another. In
summer, they move to Hayden Valley, their traditional summer
habitat and breeding area.

Bald eagles have nested west of Seven Mile Bridge in recent years.
Several pairs of ospreys also nest along the Madison. You might
also see trumpeter swans, Canada geese, mallards, Barrow’s
goldeneyes, and other water birds.

What is the National Park Mountain story?

The legend, which you can read about at the Madison
Information Station, tells of explorers camping here in 1870 and
deciding Yellowstone should be set aside as a national park. It

is a wonderful story, but it isn‘t true. Explorers did camp at the
junction in 1870, but they apparently did not discuss the national
park idea.

They camped in a location where people have camped for
millennia. Archeologists have found campfire remnants, obsidian
flakes, and bone fragments dating back at least 10,000 years.

Frequently Asked Questions 7
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Mammoth Hot Springs is noted for its hot springs and history. Visitors can tour the Mammoth Terraces on foot
and by car and take a self-guided or guided tour of historic Fort Yellowstone.

Mammoth Hot Springs Area

Historic Areas and Structures
e Mammoth Hot Springs Historic District

e Fort Yellowstone Historic Landmark District
e  Obsidian Cliff National Historic Landmark
e US Post Office

e Administrative Headquarters

e Roosevelt Arch

Are the springs drying up?

No, the overall activity and volume of water remains relatively
constant. Sometimes the water is concentrated in a few springs;
at other times, it may spread across many outlets. In every case,
water follows the path of least resistance, which could be above
ground or underground. Scientists estimate that, at any given
time, about 10% of the water in the Mammoth Hot Springs
system is on the surface; the other 90% is underground.

Why are the dry springs so white?

Limestone, a naturally white rock, underlies this area. Hot water
dissolves the compound calcium carbonate from the limestone,
which is deposited at the surface to form travertine. Colors in the
hot springs come from thermophilic organisms (thermophiles).

Where does the water come from?

In the surrounding mountains, rain and snow soak through the
ground. The water is heated below the surface. As it rises, it

dissolves the limestone rock that lies beneath the Mammoth area.

Does the heat for the hot springs come from
the Yellowstone Caldera?
Mammoth Hot Springs lies to the north of the caldera. Scientists

continue to study where the heat for the hot springs comes from.

One possibility is the volcano’s magma chamber, similar to the
heat source for other thermal areas closer to the 640,000-year-
old caldera. There may also be basaltic magma bodies, related to
the Yellowstone Volcano, deep underground between Norris and
Mammoth, which could be a contributing heat source.

Can we soak in the hot springs?

No. The travertine features are very fragile. You may soak in
bodies of water fed by runoff from hydrothermal features, such
as Boiling River north of Mammoth. It is open in daylight hours
and closed during times of high water.

8 Yellowstone Resources and Issues Handbook, 2020

How was Bunsen Peak formed?

At 8,564 feet (2610 m), Bunsen Peak (south of Mammoth) is an
intrusion of igneous material (magma) formed approximately 50
million years ago. Bunsen Peak and the “Bunsen burner” were
named for physicist Robert Wilhelm Bunsen. He was involved

in pioneering geyser research in Iceland. His theory on geyser
activity, published in the 1800s, is still considered accurate.

What were these old buildings?

Many of the older buildings grouped together in Mammoth
belong to Fort Yellowstone, built by the US Army from 1891
to 1913, when it managed the park. A self-guided trail goes
through this National Historic Landmark District.

What is the 45th parallel?

On the road between the North Entrance and Mammoth, a sign
marks the 45th parallel of latitude, which is halfway between

the Equator and the North Pole. The majority of the Montana—
Wyoming state line does not follow the parallel through the park.

What forms the canyon north of Mammoth?

The canyon is the face of Mount Everts, 7,841 feet (2390 m)
high. It consists of layered sandstones and shales—sedimentary
deposits from a shallow inland sea 70-140 million years ago. Its
steep cliffs—eroded by glaciers, floods, and landslides—provide
habitat for bighorn sheep. It was named for explorer Truman
Everts, a member of the 1870 Washburn Expedition who became
lost. He was found east of the mountain, near Blacktail Plateau.

What animals can | see in this area?

Elk live here all year, and they are wild and unpredictable. Every
year visitors are chased, trapped, and sometimes injured by elk.
Look for Uinta ground squirrels in front of the visitor center and
among the hotel cabins during summer. You might see bighorn
sheep in the canyon north of Mammoth. South of Bunsen

Peak is Swan Lake Flat, where visitors often see elk, bison, and
sometimes grizzlies and wolves. It is also an excellent place for
watching cranes, ducks, and other birds.



often referred to as “thermal disturbance.”

Norris Area

Historic Areas and Structures
e Norris Soldier Station (now the Museum of the National Park
Ranger)

e Norris Geyser Basin Museum

When will Steamboat Geyser erupt?

Steamboat’s major eruptions (more than 300 feet high) are
unpredictable and often many years apart. Steamboat Geyser
began an eruptive period on March 15, 2018, after a more than
3.5-year dormancy. The geyser has been erupting somewhat
regularly (but not predictably) since that date up to publication of
this handbook. Its frequent “minor phase” eruptions eject water
10 to 40 feet high.

When does Echinus Geyser erupt?

Once very predictable, Echinus’s eruptions are now months to
years apart but could become frequent again.

Why is Norris so colorful?

The colors here, as in other hydrothermal areas, are due to
combinations of minerals and life forms that thrive in extreme
conditions. At Norris, silica or clay minerals saturate some acidic
waters, making them appear milky. Iron oxides, arsenic, and
cyanobacteria create the red-orange colors. Cyanidium glows
bright green. Mats of Zygogonium are dark purple to black on the
surface where they are exposed to the sun, bright green beneath.
Sulfur creates a pale yellow hue.

Is Norris Geyser Basin within the Yellowstone
Caldera?

Norris is not in the Yellowstone Caldera, but it is close to the
caldera rim, with its associated ring fractures and faults. The
northern edge of the first caldera lies near the southern base
of Mount Holmes, which is north of Norris. The Yellowstone
Caldera’s rim is south and east of Norris.

What is the “thermal disturbance” at Norris
that people talk about?

Periodically, Norris Geyser Basin undergoes a large-scale basin-
wide thermal disturbance lasting from a few days to a few
weeks. Water levels fluctuate, temperatures and pH change, color
changes, and eruptive patterns change throughout the basin. No
one is sure what causes a thermal disturbance. It might be caused
by a massive fluctuation in the underground reservoirs providing
water to the basin’s features. In the fall, this may happen when
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The Norris Geyser Basin periodically experiences widespread change lasting from a few days to a few weeks,
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surface-water levels decrease, causing a decrease in pressure in
deeper, underground thermal water. This may allow the deeper
thermal waters to mix and flow to the ground surface.

How did Norris get its name?

The area is named for Philetus W. Norris, the second
superintendent of Yellowstone, who provided early detailed
information about the hydrothermal features. Two historic
buildings remain in this area: The Norris Geyser Basin Museum
and the Museum of the National Park Ranger, which is located
in the Norris Soldier Station, one of the only remaining soldier
stations in the park.

What causes the roar of Roaring Mountain?

Early visitors would recount “roars” from Roaring Mountain, a
large, acidic hydrothermal area (solfatara) with many fumaroles.
The number, size, and power of the fumaroles have ebbed and
flowed over time. Today the fumaroles are most easily seen in the
cooler, low-light conditions of morning and evening.

What will | see on Virginia Cascade Drive?

This one-way drive east of Norris follows the Gibbon River
upstream, alongside outcrops of volcanic rock (Lava Creek Tuff).
Here, you are close to the Yellowstone Caldera’s rim. Virginia
Cascade is formed by the Gibbon River as it crosses the tuff.

Are mudpots in this area?

Yes, at Artists’ Paintpots, which is located 3.8 miles south of
Norris Junction. The steep trail to the mudpots is one-mile
(1.6 km) round-trip.

What animals can | see in this area?

Black and grizzly bears are sometimes seen. Grizzlies feed on
carcasses of elk and bison that died in the hydrothermal areas
during the winter.

Norris is one of the few areas in the park where sagebrush lizards
live. They can survive here due to the warmth of hydrothermal
activity. Listen for chorus frogs in spring.

Killdeer are found in the basin year-round, taking advantage of
the brine flies and other insects that live in the warm waters.

Frequently Asked Questions 9
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Visitors have long gathered near the OId

11

. =

Faithful Inn to watch Old Faithful Geyser erupt. Visitors can view other

geysers and thermal features on boardwalks that wind through the basins.

Old Faithful Area

Notable Places
e Upper, Midway, and Lower geyser basins

Historic Areas and Structures
e Nez Perce National Historic Trail

e Old Faithful Inn

e Old Faithful Lodge

e Old Faithful Historic District
e Both general stores

e Queen’s Laundry, begun in 1881 but never finished, in
Sentinel Meadows

How often does Old Faithful Geyser erupt;
how tall is it; how long does it last?

The average interval between eruptions of Old Faithful Geyser
changes; as of February 2019, it is 98 minutes + 10 minutes, with
intervals ranging from 79 to 109 minutes. OId Faithful can vary in
height from 106 to more than 180 feet (32.3-54.8 m), averaging
130 feet (40 m). Eruptions normally last between 1% to 5
minutes and expel from 3,700 to 8,400 gallons (14,000-31,800 )
of water. At the vent, water is 203°F (95.6°C).

Is Old Faithful Geyser as “faithful” as it has
always been?

Since its formal discovery in 1870, Old Faithful has been one of
the more predictable geysers. Over time, the average interval
between eruptions has increased, in part due to ongoing
processes within its plumbing. Changes also result from
earthquakes. Prior to the Hebgen Lake Earthquake (1959), the
interval between Old Faithful's eruptions averaged more than
one hour. After the earthquake, it started erupting with two
distinct intervals—a short and a long one. Its average interval
increased. After the 1983 Borah Peak Earthquake, centered

in Idaho, it increased again. In 1998, an earthquake near Old
Faithful lengthened the interval again; subsequent earthquake
swarms further increased intervals. Sometimes the average
interval decreases.

How can you predict it, if it changes so much?
Old Faithful Geyser has been analyzed for years by mathemati-
cians, statisticians, and dedicated observers. They have shown
that a relationship exists between the duration of Old Faithful’s
eruption and the length of the following interval. During a short

10 Yellowstone Resources and Issues Handbook, 2020

eruption, less water and heat are discharged; thus, they recharge
in a short time. Longer eruptions mean more water and heat

are discharged and they require more time to recharge. In the
early morning, staff use information posted online by geyser
enthusiasts who are in the basin or watching Old Faithful on the
webcam outside of the regular operating hours of the visitor
education center.

What else can | see at this geyser basin?

The Upper Geyser Basin has 150 geysers in one square mile,
plus hundreds of hot springs. Five large geysers are predicted
regularly by the education ranger staff. You can reach these and
other features on boardwalks that loop through this basin. Walk
or drive to nearby Black Sand Basin and Biscuit Basin to view
their features.

What will | see at Midway Geyser Basin?

This geyser basin, six miles (9.6 km) north of the Old Faithful area,
is small but spectacular. Excelsior Geyser is a 200 x 300-foot (61 x
91.4 m) crater that constantly discharges more than 4,000 gallons
(15,142 1) of water per minute into the Firehole River. Grand
Prismatic Spring, Yellowstone’s largest hot spring, is 200-330 feet
(61-100 m) in diameter and more than 121 feet (36.8 m) deep.

Can | see mudpots in this area?

You'll see all four types of thermal features (geysers, hot springs,
fumaroles, and mudpots) at Fountain Paint Pot, eight miles north
of Old Faithful and two miles north of Midway Geyser Basin. Be
sure to drive the Firehole Lake Drive, where you can walk past hot
cascades, see hot springs large and small, and view geysers such
as White Dome and Great Fountain.

What animals can | see in this area?

Hydrothermal basins provide important habitat for wildlife in the
Old Faithful area. Bison, coyotes, and ravens live here year-round.
In the winter, bison take advantage of the warm ground and
thin snow cover. Both black and grizzly bears are seen, especially
during the spring when winter-killed animals are available. In
summer, yellow-bellied marmots are frequently seen in the rocks
behind Grand Geyser and near Riverside Geyser. Thermophiles
live in the runoff channels of hot springs and geysers, providing
food for tiny black ephydrid flies. The flies, in turn, lay their eggs
in salmon-colored clumps just above the water surface where
they are then preyed upon by spiders. Killdeer also feast on the
adult flies.
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Tower-Roosevelt Area
Notable Places

e Lamar Valley

e Northeast Entrance Road

Historic Areas and Structures
e Lamar Buffalo Ranch

¢ Northeast Entrance Station
e Tower Ranger Station Historic District
e Roosevelt Lodge Historic District

¢ Roosevelt Lodge

Why is this area called “Tower”?

The area is named for its major waterfall, Tower Fall, which is
named for the tower-like rock formations at its brink.

How tall is Tower Fall?
132 feet (40 m).

Old pictures show a big boulder at the brink of
Tower Fall. When did it fall?

W.H. Jackson’s photograph in 1871 clearly shows the boulder.
For more than a century, visitors wondered when it would fall. It
finally did in June 1986.

Can | hike to the bottom of Tower Fall?

No. The lower part of the trail is closed because of severe erosion.

You can walk past the Tower Fall Overlook for 0.75-mile (1.2 km),
ending with a view of Tower Creek flowing into the Yellowstone
River. If you have heart, lung, or knee problems, you may want to
enjoy the view from the overlook.

What formed the rock columns in the canyon
north of Tower Fall?

The rock columns were formed by a basaltic lava flow that
cracked into hexagonal columns as it slowly cooled. You can see
other basalt columns at Sheepeater Cliff along the Gardner River
between Mammoth and Norris.

How did Petrified Tree become petrified?
Petrified Tree, west of Tower Junction, is an excellent example of
an ancient redwood. Petrification of this and other trees occurred
for two main reasons. They were buried rapidly by volcanic
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The rock columns in the canyon north of Tower FaII were formed by a Iava flow that cracked into hexagonal
columns as it slowly cooled.

deposits and mudflows 45-50 million years ago, which minimized
decay. The volcanic deposits also contributed high amounts

of silica to the groundwater. Over time, the silica precipitated
from ground water, filled the spaces within the trees’ cells, and
petrified the trees.

In Yellowstone, glacial ice, running water, and wind have
uncovered vast areas of petrified trees. With proper optical aids,
you can see some of these areas from the road that follows the
base of Specimen Ridge, east of Tower Junction.

Did Teddy Roosevelt really stay at Roosevelt
Lodge?

No, but President Theodore Roosevelt camped nearby during his
visit to Yellowstone in 1903. The lodge opened in 1920. The area
is registered as the Roosevelt Lodge Historic District. Contrary

to popular belief, it was not President Roosevelt but President
Ulysses S. Grant who signed the order that created Yellowstone
National Park.

What animals can | see in this area?

Elk, bison, deer, and pronghorn thrive in the grasslands of this
area known as the northern range. Some of the largest wild herds
of bison and elk in North America are found here. The northern
range is critical winter habitat for these large animals, which in
turn provide food for several packs of wolves. Coyotes are also
common, and occasional bobcat, cougar, or red fox are reported.

The gorge and cliffs between the junction and Tower Fall

provide habitat for bighorn sheep, osprey, peregrine falcons,

and red-tailed hawks. Both grizzly and black bears are sighted
throughout the area, particularly in the spring. Black bears are
more commonly seen around Tower Fall and Tower Junction.
Grizzlies are sometimes seen in the Lamar Valley and on the north
slopes of Mount Washburn, particularly in the spring when elk
are calving. Road pullouts provide excellent places from which to
watch wildlife.

What is the purpose of the fenced areas north
of the Blacktail Ponds?

Many park researchers have used the fenced areas on the
northern range to study the long-term effects of grazing by
fencing out large herbivores. Researchers can use existing data
from the permanent plots or collect new data.

Frequently Asked Questions 11



West Thumb is the largest geyser basin on the shore of Yellowstone Lake. Hydrothermal features also lie under

the lake, melting ice on the lake’s surface during winter.

West Thumb and Grant Village Area

Why is this area called West Thumb?

Yellowstone Lake resembles the shape of a human hand; West
Thumb is the large western bay that would be the thumb. The
bay is a caldera within a caldera. It was formed by a volcanic
eruption approximately 174,000 years ago. The resulting caldera
later filled with water, forming an extension of Yellowstone Lake.

West Thumb is also the largest geyser basin on the shore of
Yellowstone Lake—and its hydrothermal features lie under the
lake too. The heat from these features can melt ice on the lake’s
surface.

How did Fishing Cone get its name?

People learned they could stand on this shoreside geyser, catch

a fish in the cold lake, and cook it in the hot spring. Fortunately
for anglers, this geyser has only two years of known eruptions:

In 1919, it erupted frequently to 40 feet and, in 1939, to lesser
heights. Fishing here is now prohibited.

How hot are the springs at West Thumb?

Temperatures vary from less than 100°F (38°C) to just over 200°F
(93°Q).

How deep are Abyss and Black pools?

Abyss is about 53 feet deep; nearby Black Pool is 35-40 feet
deep.

The mudpots here aren’t like they used to be.
What happened?

Like all hydrothermal features, the West Thumb Paint Pots change
over time. During the 1970s and 1980s, they were less active;
they became more active in the 1990s.

What happened to the development at West
Thumb?

Early visitors would arrive at West Thumb via stagecoach from
the Old Faithful area. They could continue on the stagecoach or
board the steamship “Zillah” to reach the Lake Hotel.

Later, a gas station, marina, photo shop, store, cafeteria, and
cabins were built here. They were removed in the 1980s to
protect the hydrothermal features and improve visitor experience.
Grant Village now provides most of these facilities. West Thumb
still has restrooms, picnic tables, and a bookstore and information
desk in the historic ranger station.

12 Yellowstone Resources and Issues Handbook, 2020

What can | do in the Grant Village and West
Thumb area?

This area provides numerous opportunities for adventure. Take

in the spectacular views of West Thumb and the Absaroka
Mountains from the shores of Yellowstone Lake. Explore the hot
springs, mud pots, and geysers of the West Thumb Geyser Basin.
Hike one of the local trails, such as the Scenic Lake Overlook, or
begin an overnight backpacking excursion at one of the many
wilderness trailheads. Also, private and commercial paddling
excursions launch from the Grant Village Marina.

Why does Grant Campground open so late in
the year?
Grizzly and black bears frequent this area in spring when

cutthroat trout spawn in five nearby streams. To protect bears and
people, the campground opens after most of the spawn is over.

Isn‘t there a unique lake nearby?

That's Isa Lake, at Craig Pass. At one time, it was probably the
only lake on Earth that drained naturally backwards to two
oceans, the east side draining to the Pacific and the west side to
the Atlantic. If this phenomenon still occurs, it is only at the peak
of snow melt after winters with deep snowfall.

What's that big lake you see south of Craig
Pass?

Shoshone Lake is the park’s second-largest lake and is thought

to be the largest lake in the lower 48 states that cannot be
reached by road. Its maximum depth is 205 feet (62.4 m), and

it has an area of 8,050 acres (32.6 km?). The Shoshone Geyser
Basin contains one of the highest concentrations of geysers in the
world—more than 80 in an area 1,600 x 800 feet (488 x 244 m).

What animals can | see in the West Thumb
area?

In addition to the bears that frequent this area in spring, elk
cows and their new calves are often seen here in May and June.
Bald eagles and osprey dive into the bay to catch cutthroat trout.
Other birds include ravens, common loons, and bufflehead and
goldeneye ducks.

In winter, pine marten are sometimes seen. River otters pop in
and out of holes in the ice. Coyotes and bald eagles eat their fish
scraps.
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evidence of the early presence of people in the area.

History of the Park

People have spent time in the Yellowstone region for more than 11,000 years. Rock structures like this are
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The human history of the Yellowstone region goes
back more than 11,000 years. The stories of people in
Yellowstone are preserved in archeological sites and
objects that convey information about past human
activities in the region, and in people’s connections
to the land that provide a sense of place or identity.
Today, park managers use archeological and
historical studies to help us understand how people
lived here in the past. Ethnography helps us learn
about how groups of people identify themselves
and their connections to the park. Research is also

History of Yellowstone National Park

conducted to learn how people continue to affect
and be affected by these places, many of which have
been relatively protected from human impacts. Some
alterations to the landscape, such as the construction
of roads and other facilities, are generally accepted
as necessary to accommodate the needs of visitors
today. Information on the possible consequences of
modern human activities, both inside and outside
the parks, is used to determine how best to preserve
Yellowstone’s natural and cultural resources, and the
quality of the visitors’ experience.

Precontact O

e People have been in Yellowstone
more than 11,000 years, as shown
by archeological sites, trails, and
oral histories.

¢ Although the Tukudika (a.k.a.
Sheep Eaters) are the most well-
known group of Native Americans
to use the park, many other tribes
and bands lived in and traveled
through what is now Yellowstone
National Park prior to and after
European American arrival.

European Americans Arrive
e  European Americans began
exploring in the early 1800s.

e Osborne Russell recorded early
visits in the 1830s.

Park Management Evolves
1963:"Leopold Report” released,
recommending changes to how
wildlife is managed in the park.

First organized expedition explored
Yellowstone in 1870. .

Protection of the Park Begins
*  Yellowstone National Park
established in 1872. .

¢ Railroad arrived in 1883, allowing
easier visitor access.

1970: New bear management
plan eliminated open-pit garbage
dumps in park.

e 1988: “Summer of Fire.”
1995: Wolves restored to the park.

1996: Federal buyout of gold mine
northeast of Yellowstone protected
the park.

e The US Army managed the park
from 1886 through 1918. o

e  Automobiles allowed into the park o
in 1915, making visits easier and
more economical.

e National Park Service created in
1916.

e First boundary adjustment of the
park made in 1929.

History of the Park 13
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~11,000 years ago

A Clovis point from this
period was made from
obsidian obtained at
Obsidian Cliff.

Humans in Yellowstone

Folsom people were in the
Yellowstone area as early as
10,900 years ago—the date of an

Paleoindian Period
20

10,000 years ago

obsidian Folsom projectile point He_II Gap
found near Pinedale, Wyoming. point,
Sites all over the park yield made
paleoindian artifacts, particularly 9,600-
concentrated around Yellowstone 10,000
Lake. years ago

The Earliest Humans in Yellowstone
Human occupation of the greater Yellowstone area
seems to follow environmental changes of the last
15,000 years. How far back is still to be determined—
there are no known sites in the park that date to

this time—but humans probably were not using this
landscape when glaciers and a continental ice sheet
covered most of what is now Yellowstone National
Park. The glaciers carved out valleys with rivers that
people could follow in pursuit of Ice Age mammals
such as the mammoth and the giant bison. The last
period of ice coverage ended 13,000-14,000 years
ago, sometime after that, but before 11,000 years ago,
humans where here on this landscape.

Archeologists have found physical evidence of
human presence in the form of distinctive stone tools
and projectile points. From these artifacts, scientists
surmise that they hunted mammals and gathered ber-
ries, seeds, and plants.

As the climate in the Yellowstone region warmed
and dried, the animals, vegetation, and human
lifestyles also changed. Large Ice Age animals that
were adapted to cold and wet conditions became
extinct. The glaciers left behind layers of sediment
in valleys in which grasses
and sagebrush thrived, and
pockets of exposed rocks
that provided protected areas
for aspens and fir to grow.
The uncovered volcanic
plateau sprouted lodgepole
forests. People adapted to
these changing conditions
and were eating a diverse diet
including medium and small
animals such as deer and

Cody knife (9,350 years ago)
from the Yellowstone National
Park museum collection
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bighorn sheep as early as 9,500 years ago.

This favorable climate would continue more than
9,000 years. Evidence of these people in Yellowstone
remained uninvestigated long after archeologists
began excavating sites elsewhere in North America.
Archeologists used to think high-elevation regions
such as Yellowstone were inhospitable to humans
and, thus, did little exploratory work in these
areas. However, park superintendent Philetus W.
Norris (1877-82) found artifacts in Yellowstone
and sent them to the Smithsonian Institution in
Washington, D.C. Today, archeologists study envi-
ronmental change as a tool for understanding human
uses of areas such as Yellowstone.

More than 1,850 archeological sites have been
documented in Yellowstone National Park, with the
majority dating to the Archaic period. Sites contain
evidence of successful hunts for bison, sheep, elk,
deer, bear, cats, and wolves. Campsites and trails in
Yellowstone also provide evidence of early use. Some
of the trails used in the park today have likely been
used by people since the Paleoindian period.

Some of the historic peoples from this area, such
as the Crow and Sioux, arrived sometime during
the 1500s and around 1700, respectively. Prehistoric
vessels known as “Intermountain Ware” have been
found in the park and surrounding area, and these
link the Shoshone to the area as early as approxi-
mately 700 years ago.

Increased Use

People seem to have increased their use of the
Yellowstone area beginning about 3,000 years ago.
During this time, they began to use the bow and
arrow, which replaced the atlatl, or spear-thrower,
that had been used for thousands of years. With
the bow and arrow, people hunted more efficiently.
They also developed sheep traps and bison corrals,
and used both near the park, and perhaps in it. This




Paleoindian Period

9,350 years ago

A site on the shore of the
Yellowstone Lake has been
dated to 9,350 years ago. The
points had traces from rabbit,
dog, deer, and bighorn sheep.
People seem to have occupied
this site for short seasonal
periods.

increased use of Yellowstone may have occurred
when the environment was warmer, favoring ex-
tended seasonal use on and around the Yellowstone
Plateau. Archeologists and other scientists are work-
ing together to study evidence such as plant pollen,
landforms, and tree rings to understand how the
area’s environment changed over time.

The Little Ice Age
Climatic evidence confirms the Yellowstone area ex-
perienced colder temperatures during what is known

An ancient trail, now called the Bannock Trail, is shown
in two possible locations. Physical evidence of the

trail is extremely difficult to find. Historic maps and
journals do not match modern maps, and oral histories
of tribes do not always match what little evidence
exists of the trail. The solid line shows the trail’s
location as interpreted from 1878 to about 1960. Some
scholars today think the dashed line shows the main
Bannock Trail more accurately, but it is still subject to
disagreement because of the many known ‘spokes’ of
the trail and some errors on the 1869 map.

9,000 years ago

9,000 years ago until 1,000
common era (CE), people leave
traces of camps on the shores
of Yellowstone Lake.

CE = Common Era (replaces
AD)

Obsidian Cliff National Historic Landmark

Location
Grand Loop Road between Mammoth and Norris.

Significance

e Obsidian is found in volcanic areas where the magma
is rich in silica and the lava flow has cooled without
forming crystals, creating a black glass that can be
honed to an exceptionally thin edge.

e  Unlike most obsidian, which occurs as small rocks
strewn amid other formations, Obsidian Cliff has an
exposed vertical thickness of about 98 feet (30 m).

e QObsidian was first quarried from this cliff for tool-
making more than 11,000 years ago.

e Itis the United States’ most widely dispersed source
of obsidian by hunter-gatherers. It is found along
trade routes from western Canada to Ohio.

e  Obsidian Cliff is the primary source of obsidian in a
large concentration of Midwestern sites, including
about 90% of obsidian found in Hopewell mortuary
sites in the Ohio River Valley (about 1,850-1,750
years ago).

Recent History

About 90% of the forest on Obsidian Cliff plateau

burned in 1988. The fire did not damage the cliff face,

but it cleared the surface, creating optimal conditions for
archeological surveys. Those surveys added substantially

to knowledge about how obsidian was mined from the
bedrock and collected as cobbles from the overlying glacial
till. Staff are now researching the intensity of use of this
obsidian, both within the park and across North America.

The kiosk at Obsidian Cliff, constructed in 1931, was the
first wayside exhibit in a US national park. It was listed on
the National Register in 1982. The site was designated a
National Historic Landmark in 1996.

History of the Park
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Archaic Period (8,000-1,500 years ago)
7,000 years ago

Vegetation similar to what
we find today begins to
appear. Projectile points area.
begin to be notched.

as the Little Ice Age—mid-1400s to mid-1800s.
Archeological evidence indicates fewer people used
this region during this time, although more sites dat-
ing to this period have been located. Campsites ap-
pear to have been used by smaller groups of people,
mostly in the summer. Such a pattern of use would
make sense in a cold region where hunting and gath-
ering were practical for only a few months each year.

Historic Tribes

Greater Yellowstone’s location at the convergence of
the Great Plains, Great Basin, and Plateau Indian cul-
tures means that many tribes have a traditional con-
nection to the land and its resources. For thousands
of years before Yellowstone became a national park,
it was a place where people hunted, fished, gathered
plants, quarried obsidian, and used the thermal wa-
ters for religious and medicinal purposes.

Tribal oral histories indicate more extensive use
during the Little Ice Age. Kiowa stories place their
ancestors here from around C.E. 1400 to 1700.
Ancestors to contemporary Blackfeet, Cayuse, Coeur

Wickiups provided temporary shelter for some Native
Americans while they were in Yellowstone. No
authentic, standing wickiups are known to remain in
the park.
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3,000 years ago

Oral histories of the Salish place
their ancestors in the Yellowstone  atlatl (throwing spear); sheep traps

1,500 years ago
Bow and arrow begins to replace
(in the mountains) and bison corrals

(on the plains) begin to be used in
the Rocky Mountain region.

Tribes used hydrothermal sites ceremonially and
medicinally. The Mud Volcano area is especially
significant for the Kiowa. Their tradition says that a
hot spring called Dragon’s Mouth (above) is where
their creator gave them the Yellowstone area for their
home. The Crow also have stories about this feature.

d’Alene, Bannock, Nez Perce, Shoshone, Crow,
Sioux, Lakota, and Umatilla, among others, con-
tinued to travel the park on the already established
trails. They visited geysers, conducted ceremonies,
hunted, gathered plants and minerals, and engaged
in trade. The Shoshone report family groups came to
Yellowstone to gather obsidian, which they used to
field-dress bison. Some tribes used the Fishing Bridge
area as a rendezvous site.

The Crow occupied the area generally east of
the park, and the Blackfeet occupied the area to the
north. The Shoshone, Bannock, and other tribes of
the plateaus to the west traversed the park annually
to hunt on the plains to the east. Other Shoshonean
groups hunted in open areas west and south
of Yellowstone.



500-1700 CE

1400

Oral histories of the Kiowa place their
ancestors in the Yellowstone area from
this time through the 1700s.

1450
Little Ice Age begins

In the early 1700s, some tribes in this region began
to acquire the horse. Some historians believe the
horse fundamentally changed their lifestyles because
tribes could now travel faster and farther to hunt
bison and other animals of the plains.

A Note About Terms

Native American is typically used in political and
academic matters. When Native Americans refer to
themselves and to personal matters, they might use
Indian, American Indian, First American, First Peoples, or
Indigenous Peoples instead of Native American.

Ethnocentrism—a tendency to see other cultures
through the lens of one’s own culture; relatedly, the belief
that one’s cultural practices and beliefs are superior to
those of other groups

Tukudika, or Sheep Eater, Indians

The Tukudika, or Sheep Eater, Indians were a band of
Mountain Shoshone that lived for thousands of years
in the area that would become Yellowstone National
Park. Throughout the park, archaeological sites
reflect use of resources within this landscape by the
Tukudika and other Native American tribes.

Quick Facts

e  The Tukudika were skilled hunters .
and artisans known for their horn
bows, obsidian arrows and tools,
stone-and-timber game and fish
traps, sheepskin clothing, and

steatite bowls.

The Tukudika remained in the o
park until the late nineteenth

century when they were forcibly
removed to reservations. They were
incorporated into the Wind River
Shoshone and Fort Hall Shoshone-
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The Name Tukudika

Traditionally, Shoshone names were derived from
places the bands traveled to or from foods they
hunted or gathered. Tukudika (also Tukudyka’a,
Tukadika) means “eaters of the mountain sheep.”
The Tukudika lived in northwestern Wyoming, south-
western Montana, and eastern Idaho. Related bands
bore the names “salmon eaters,” “elk eaters,” and
“bison eaters.”

Because the name Sheep Eater can appear to
equate these Indians with the bighorn sheep itself,
the term was once considered derogatory. The name
Sheep Eater suggests a Shoshone social hierarchy
on which the Tukudika occupied one of the lowest
rungs: whereas other Shoshone bands were hunt-
ing and consuming the “grander” bison and elk,
the Tukudika were hunting the “inferior,” elusive,
mountain-dwelling bighorn sheep. Contemporary
understanding of this name is more nuanced. The
name does not signify that Tukudika ate only big-
horn sheep; it means, simply, that the bighorn sheep
was this group’s primary source of meat. Indeed,
the Tukudika’s diet consisted of at least 50% plants,
roots, nuts, and berries. However, the visceral con-
nection between the Tukudika and the bighorn sheep
is undeniable, for the Indians made their hunting

Chief Togwotee was the Tukudika
guide for President Chester

A. Arthur’s 1883 trip through
Yellowstone.

Bannock tribes. Some descendants

e Atleast 50% of the Tukudika’s diet
consisted of plants, roots, nuts, and
berries; the bighorn sheep was the
primary source of meat.

prefer the name Mountain People.

History of the Park 17
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1600s

North American tribes in the southwest begin
acquiring horses in the mid- to late 1600s.
Ancestors of the Crow may have come into
the Yellowstone ecosystem during this time.

bows from the same animal these weapons were
designed to kill.

Tukudika Culture

Traveling in extended-family groups, the Tukudika
followed the park’s rivers and streams to hunt game,
harvest plants, and find suitable campsites. They
traveled to higher elevations in the warmer months
and stayed at lower elevations, often outside “park”
boundaries, during the colder months. According to
the Shoshone-Bannock tribes of southeastern Idaho,
some Tukudika stayed in the park year-round.

Obsidian Cliff is important to Tukudika culture.
When they lived in the park, the Tukudika quar-
ried obsidian (dupi or tuupi) at this site. Working
in family groups, the Indians quarried pits atop
Obsidian Cliff with shovels made from bison or
elk bone. (Archaeologists have identified and stud-
ied more than 50 obsidian quarries at this site.)

After quarrying the obsidian (volcanic glass), the
Tukudika worked the material with elk antlers. A
cantaloupe-sized rock yielded two to three arrow-
heads. Because of its sharpness, obsidian was the
primary material for arrowheads and tools. It played
roles in medicine and religion as well. More informa-
tion on the importance of this site and its resource
can be found here: https://www.nps.gov/yell/learn/
photosmultimedia/0006sheepeater-cliff-iy.htm.

The Tukudika paired arrowheads manufactured
from obsidian and other stone materials with well-
designed, extremely durable hunting bows made
from the horns and sinews of bighorn sheep. The
Indians soaked the horns in geothermal waters to
soften them, then shaped the pliable horns into bows.
These highly effective bows were sought-after objects
which the Tukudika traded with other tribes through-
out the Rocky Mountains and the Northern Plains.
Sheepskin was used to make distinctive, high-quality
clothing, another desirable trade good from this
Native American group.

18 Yellowstone Resources and Issues Handbook, 2020

1700s

Lakota Sioux begin
exploring the
Yellowstone area.

The Tukudika were skillful hunters. They designed
drive lines and corrals to aid in the hunting of big-
horn sheep, and they built fish traps of stone and tim-
ber. Unlike most other Indian tribes of the western
United States, including other bands of Shoshone,
the Tukudika did not adopt the horse. Instead, they
continued to hunt on foot, accompanied by dogs
(satii, sadee). These medium to large dogs resembled
both wolves and huskies and served as both work
dogs and companions. Some scholars have specu-
lated that hunting on horseback would have hindered
the group’s techniques for alpine hunting. Dogs
were used to pull travois (two-pole sleds) laden with
game or belongings. Evidence that Native Americans,
possibly Tukudika, were buried with their dogs has
been found throughout the Greater Yellowstone
Ecosystem.

For cooking and storage, the Tukudika made
bowls and other containers out of steatite, or soap-
stone, a metamorphic rock soft enough to scratch
with a fingernail. Although steatite is a soft stone, it
is surprisingly durable. Steatite deposits are plenti-
ful throughout the Greater Yellowstone Ecosystem,
but archaeologists have not yet determined whether
this material was quarried in the park. Some archae-
ologists claim the vessels were cached and returned
to, season after season. Others interpret the con-
tainers as heirlooms or as ceremonial vessels and
maintain that the Tukudika would have transported
them from site to site. These bowls are distinct from
Intermountain Ware, a type of pottery made from
different clays and tempers and associated with other
Shoshone groups. The Heritage and Research Center
in Gardiner, Montana, houses several steatite bowls
and pottery sherds found in the park.

The Tukudika built simple yet versatile shelters
composed of curved lodgepole and grass thatching.
When situated against a rock face, these newe-gahni
(Shoshone houses, houses built to suit a specific
purpose) proved sturdy and resistant to the elements.
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These structures are similar to, but probably distinct
from, the wickiup, or conical timber lodge, a struc-
ture found throughout the park and associated with
several tribes.

Encounter

The stories that a culture creates and transmits are
rooted in that culture’s traditions, customs, social
mores, and belief system. When two cultures en-
counter one another, misunderstandings and con-
flicts can arise. In the Rocky Mountain West, some
of the first recorded stories of encounter between
European-Americans and American Indians came
from Lewis and Clark’s Corps of Discovery expedi-
tion of 1804-6. Thirty years later, Osborne Russell,
a young fur-trapper, wrote some of the first descrip-
tions of European-American—Tukudika encoun-
ters in the park. In 1835, he met a small group of
Tukudika in the Lamar Valley, and he portrayed them
favorably, if somewhat romantically. Other explor-
ers and trappers were not so open-minded. Many

—_
0 100 Miles

e QOglala Sioux e Umatilla Reservation

e  Rosebud Sioux e  Yankton Sioux

e Salish and Kootenai Note: Map shows tribal
reservations; it does not

show historic territory.

e Shoshone-Bannock
e  Sisseton Wahpeton

e Spirit Lake

e  Standing Rock Sioux

e  Turtle Mountain Band of
the Chippewa

accounts were one-sided, prejudiced, fearful, or even
hostile. These stories and reports failed to consider
the Indians’ agency, self-sufficiency, and vast knowl-
edge of Yellowstone’s landscape and resources.

Accounts of the Tukudika had far-reaching
ramifications. Unflattering stories, coupled with
fear-mongering directed at “savage” and “primitive”
Indians, built public support for the United States
government’s removal of Yellowstone-area Indians
to reservations. To the founders of the world’s first
national park, true wilderness was uninhabited
wilderness. They believed that Native Americans did
not belong in the national park and that their removal
would enable a return to a pristine paradise.

Change

The Tukudika continued to inhabit the landscape for
several years after Yellowstone National Park was
established in 1872. By 1900, the Tukudika had been
incorporated into the Eastern Shoshone tribe of the
Wind River Reservation in central-western Wyoming,
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and into the Mountain and Lemhi Shoshone and
Bannock tribes of the Fort Hall Reservation in
southeastern Idaho. Once confined to reservations,
the Tukudika suffered the partial collapse of their
traditional lifeways. Although the Tukudika contin-
ued to live traditionally for a generation or two after
their removal to reservations, they eventually adapted
to the ways of these other tribes, whose own cultural
practices had already been altered by their earlier
removal to reservations. Today, some Tukudika de-
scendants live on both of the aforementioned reser-
vations. Some of these descendants prefer the name
Mountain People to Tukudika or Sheep Eater for its
emphasis upon place rather than food source.

More Information
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late 1700s

Fur traders travel the rivers into the
Yellowstone region. Tribes in the Yellowstone
area begin using horses.

European Americans Arrive

In the late 1700s, fur traders traveled the great tribu-
tary of the Missouri River, the Yellowstone, in search
of Native Americans with whom to trade. They called
the river by its French name, “Roche Jaune.” As far as
historians know, pre-1800 European Americans did
not observe the hydrothermal activity in this area, but
they probably heard about these features from Native
American acquaintances.

The Lewis and Clark Expedition (1804-1806),
sent by President Thomas Jefferson to explore the
newly acquired lands of the Louisiana Purchase, by-
passed Yellowstone. They had heard descriptions of
the region but did not explore the Yellowstone River
beyond what is now Livingston, Montana.

A member of the Lewis and Clark Expedition,
John Colter, left that group during its return journey
to join trappers in the Yellowstone area. During his
travels, Colter probably skirted the northwest shore
of Yellowstone Lake and crossed the Yellowstone
River near Tower Fall, where he noted the presence
of “Hot Spring Brimstone.”

Not long after Colter’s explorations, the United
States became embroiled in the War of 1812,
which drew men and money away from explora-
tion of the Yellowstone region. The demand for
furs resumed after the war and trappers returned
to the Rocky Mountains in the 1820s. Among
them was Daniel Potts, who published the first
account of Yellowstone’s wonders as a letter in a
Philadelphia newspaper. Osborne Russell also pub-
lished an account of his fur trapping in and around
Yellowstone during the 1830s and early 1840s

Mountain man Jim Bridger also explored
Yellowstone during this time. Like many trappers,
Bridger spun tall tales as a form of entertainment
around the evening fire. His stories inspired future
explorers to travel to see the real thing.

As quickly as it started, the trapper era ended. By
the mid-1840s, the market for beaver dropped, and
trappers moved on to guiding or other occupations.

1804-1806

The Lewis and Clark Expedition passes within
50 miles of Yellowstone.

Looking for Gold

Between 1863 and 1871, prospectors crisscrossed
the Yellowstone Plateau every year, searching for
gold and other precious minerals. Although gold was
found nearby, no big strikes were made inside what is
now Yellowstone National Park.

Expeditions Explore Yellowstone
Although Yellowstone had been thoroughly tracked
by tribes and trappers, in the view of the nation it
was really “discovered” by a series of formal expe-
ditions. The first organized attempt came in 1860
when Captain William F. Raynolds led a military
expedition, but this group was unable to explore the
Yellowstone Plateau due to late spring snow. The
Civil War preoccupied the government during the
next few years. Immediately after the war, several
explorations were planned, but none got underway.

The 1869 Folsom-Cook-Peterson Expedition

In 1869, three members of one would-be expedition
set out on their own. David E. Folsom, Charles W.
Cook, and William Peterson ignored the warning of
a friend who said their journey was “the next thing
to suicide” because of “Indian trouble” along the
way. From Bozeman, they traveled down the divide
between the Gallatin and Yellowstone rivers, crossed
the mountains to the Yellowstone and continued
into the present park. They observed Tower Fall, the
Grand Canyon of the Yellowstone—“this master-
piece of nature’s handiwork”—continued past Mud
Volcano to Yellowstone Lake, then south to West
Thumb. From there, they visited Shoshone Lake and
the geyser basins of the Firehole River. The expedi-
tion updated an earlier explorer’s map (DeLacy, in
1865), wrote an article for Western Monthly maga-
zine, and refueled the excitement of scientists who
decided to see for themselves the truth of the party’s
tales of “the beautiful places we had found fash-
ioned by the practiced hand of nature, that man had
not desecrated.”

History of the Park 21
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1807-1808

John Colter likely explores part
of Yellowstone.

The 1870 Washburn-Langford-Doane
Expedition

In August 1870, a second expedition set out for
Yellowstone, led by Surveyor-General Henry D.
Washburn, Montana politician and businessman
Nathaniel P. Langford, and attorney Cornelius
Hedges. Lt. Gustavus C. Doane provided military
escort from Fort Ellis (near present-day Bozeman,
Montana). The explorers traveled to Tower Fall,
Canyon, and Yellowstone Lake, followed the lake’s
eastern and southern shores, and explored the
Lower, Midway, and Upper geyser basins (where they
named Old Faithful). They climbed several peaks, de-
scended into the Grand Canyon of the Yellowstone,
and attempted measurements and analyses of several
of the prominent natural features.

The 1871 Hayden Expedition

Ferdinand V. Hayden, head of the US Geological and
Geographical Survey of the Territories, led the next
scientific expedition in 1871, simultaneous with a
survey by the US Army Corps of Engineers.

The history of science in Yellowstone formally
began with Hayden’s expeditions. Hayden’s 1871
survey team included two botanists, a meteorologist,
a zoologist, an ornithologist, a mineralogist, a topog-
rapher, and an agricultural statistician/entomologist,

The continued reports by mountain men about the
wonders of the Yellowstone area, artist renderings of
the area, and reports by explorers contributed to the
establishment of Yellowstone National Park in 1872.
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1807-1835 CE

1820s

Trappers return to
Yellowstone area.

1834-1835

Trapper Osborne Russell
encounters Tukudika (“Sheep
Eaters”) in Lamar Valley.

in addition to an artist, a photographer, and sup-
port staff. The survey brought back scientific cor-
roboration of the earlier tales of thermal activity.
The expedition gave the world an improved map of
Yellowstone and visual proof of the area’s unique cu-
riosities through the photographs of William Henry
Jackson and the art of Henry W. Elliot and Thomas
Moran. The expedition’s reports excited the scien-
tific community and aroused national interest.

Hayden noted that in terms of scientific value,
“The geysers of Iceland. . .sink into insignificance in
comparison with the hot springs of the Yellowstone
and Fire-Hole Basins.”

Birth of a National Park

The crowning achievement of the returning expedi-
tions was helping to save Yellowstone from private
development. Langford and several of his com-
panions promoted a bill in Washington in late 1871
and early 1872 that drew upon the precedent of

the Yosemite Act of 1864, which reserved Yosemite
Valley from settlement and entrusted it to the care
of the state of California. To permanently close to
settlement an expanse of the public domain the size
of Yellowstone would depart from the established
policy of transferring public lands to private own-
ership. But the wonders of Yellowstone—shown
through Jackson’s photographs, Moran’s paintings,
and Elliot’s sketches—had captured the imagina-
tion of Congress. Thanks to their reports, the United
States Congress established Yellowstone National
Park just six months after the Hayden Expedition. On
March 1, 1872, President Ulysses S. Grant signed the
Yellowstone National Park Protection Act into law.
The world’s first national park was born.

The Yellowstone National Park Protection Act
says “the headwaters of the Yellowstone River ... is
hereby reserved and withdrawn from settlement, oc-
cupancy, or sale ... and dedicated and set apart as a
public park or pleasuring-ground for the benefit and
enjoyment of the people.” In an era of expansion, the
federal government had the foresight to set aside land
deemed too valuable in natural wonders to develop.
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1850s-1871 CE

1850s 1860 1862 1869 1870 1871

Little Ice Age ends, First organized Gold strikes Folsom—-Cook-  Washburn-Langford—-Doane  First Hayden
climate beginsto  expedition attempts, northwest of Peterson Expedition; Old Faithful Expedition.
warm. but fails, to explore the  Yellowstone. Expedition. Geyser named.

Yellowstone Plateau.

Several early trappers and expeditions passed by Tower
Fall, depicted here by painter Thomas Moran, who
accompanied the Hayden Expedition. One of the first
trappers may have been John Colter, who left the Lewis
and Clark Expedition as they returned east to join fur
trappers in the Yellowstone area. He probably crossed
the Yellowstone River near Tower Fall.

Formative Years

The park’s promoters envisioned Yellowstone
National Park would exist at no expense to the
government. Nathaniel P. Langford, member of

the Washburn Expedition and advocate of the
Yellowstone National Park Act, was appointed to
the unpaid post of superintendent. (He earned

his living elsewhere.) He entered the park at least
twice during five years in office—as part of the 1872
Hayden Expedition and to evict a squatter in 1874.

Langford did what he could without laws protect-
ing wildlife and other natural features, and with-
out money to build basic structures and hire law
enforcement rangers.

Political pressure forced Langford’s removal in
1877. Philetus W. Norris was appointed the second
superintendent, and the next year, Congress au-
thorized appropriations “to protect, preserve, and
improve the Park.”

Norris constructed roads, built a park headquar-
ters at Mammoth Hot Springs, hired the first “game-
keeper,” and campaigned against hunters and van-
dals. Much of the primitive road system he laid out
remains as the Grand Loop Road. Through constant
exploration, Norris also added immensely to geo-
graphical knowledge of the park.

Norris’s tenure occurred during an era of war-
fare between the United States and many Native
American tribes. To reassure the public that they
faced no threat from these conflicts, he promoted
the idea that Native Americans shunned this area
because they feared the hydrothermal features, es-
pecially the geysers. This idea belied evidence to the
contrary, but the myth endured.

Norris fell victim to political maneuvering and was
removed from his post in 1882. He was succeeded
by three ineffectual superintendents who could not
protect the park. Even when ten assistant superinten-
dents were authorized to act as police, they failed to
stop the destruction of wildlife. Poachers, squatters,
woodcutters, and vandals ravaged Yellowstone.

The Army Arrives
In 1886 Congress refused to appropriate money
for ineffective administration. The Secretary of the
Interior, under authority given by the Congress,
called on the Secretary of War for assistance. On
August 20, 1886, the US Army took charge of
Yellowstone. The Army strengthened, posted, and
enforced regulations in the park. Troops guarded the
major attractions and evicted troublemakers, and
cavalry patrolled the vast interior.

The most persistent menace came from poachers,
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Yellowstone National Park  Nez Perce (Nee-me-poo) Northern Pacific

1877

Protection Act establishes flee US Army through

the first national park. Yellowstone.

Flight of the Nez Perce
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Summer 1877 brought tragedy to

the Nez Perce (or, in their language,
Nimi‘ipu or Nee-Me-Poo). A band of
800 men, women, and children—
plus almost 2,000 horses—Ieft their
homeland in what is now Oregon and
Idaho pursued by the US Army. Settlers
were moving into their homeland and
the US Government was trying to
force them onto a reservation. At Big
Hole, Montana, many of their group,
including women and children, were
killed in a battle with the Army. The
remainder of the group continued
fleeing, and entered Yellowstone
National Park on August 23.

In Yellowstone

Only a small part of the route taken

by the Nez Perce who fled from

the US Army in 1877 went through
Yellowstone, and the Native Americans
largely eluded their pursuers while in
the park. However, the 13 days that the
Nez Perce spent in Yellowstone became
part of the tragic story they continue to
pass down to their children.
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During the time they crossed the park,
the Nez Perce encountered about 25
visitors in the park, some more than
once. Warriors took hostage or attacked
several of these tourists, killing two. The
group continued traveling through the
park and over the Absaroka Mountains
into Montana. The Army stopped

them near the Bear’s Paw Mountains,
less than 40 miles (64 km) from the
Canadian border. This is where it is
believed the flight ended and Chief
Joseph said, “From where the sun now
stands, | will fight no more forever.”
Some Nez Perce escaped to Canada, but
after fierce fighting and a siege, the rest
of the band surrendered on October 5,
and most of the survivors were sent to
the Indian Territory in Oklahoma

Nez Perce Commemorative Sites
The Nez Perce National Historical Park,
established by Congress in 1965 and
managed by the National Park Service,
includes 38 sites in Idaho, Montana,
Oregon, and Washington that have
been important in the history and
culture of the Nez Perce.
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The US Army arrives to
administer the park.
They stay until 1918.

1894

Poacher Ed Howell
captured; National Park
Protection Act (Lacey Act)
passed.

\

\

Many of these sites are also on the
1,170-mile (1,882-km) Nez Perce
National Historic Trail, established in
1986 and managed by the US Forest
Service. The route extends from
Wallowa Lake, Oregon, to the Bear’s
Paw Mountains in Montana. The
historic trail goes through the park, and
it is considered a sacred place by many
Nez Perce who continue to honor their
ancestors and carry on their memories
through ceremonies conducted in the
park. Beginning in 2006, the National
Park Service undertook a multiyear
archeological inventory project along
the Nez Perce trail through the park.
These efforts not only identified
locations of several Nez Perce, US
Army, and tourist encampments, but
also clarified the general route the Nez
Perce followed through the Absaroka
Mountains.

e Nez Perce National Historic Trail:
http://www.fs.usda.gov/npnht/

e Nez Perce National Historical Park:
http://www.nps.gov/nepe/


http://www.nps.gov/nepe
http://www.fs.usda.gov/npnht

W it

As Yellowstone’s second superintendent, Philetus
Norris set the future course of national parks on many
fronts: protection, addressing visitors’ needs and
interests, and science-based management. Despite a
lack of support from the Department of the Interior
or Congress, he pleaded for legislation that would
adequately protect the park, and he had grand
aspirations for Yellowstone.

whose activities threatened to exterminate animals
such as the bison. In 1894, soldiers arrested a man
named Ed Howell for slaughtering bison in Pelican
Valley. The maximum sentence possible was banish-
ment from the park. Emerson Hough, a well-known

Soldiers pose with bison heads captured from poacher
Ed Howell. When Howell returned to the park that
year, he was the first person arrested and punished
under the National Park Protection Act, passed in 1894.

FREQUENTLY ASKED QUESTION:
Did other national parks exist before
Yellowstone?

Some sources list Hot Springs in Arkansas as the first
national park. Set aside in 1832, forty years before
Yellowstone was established in 1872, it was actually the
nation’s oldest national reservation, set aside to preserve
and distribute a utilitarian resource (hot water), much like
our present national forests. In 1921, an act of Congress
established Hot Springs as a national park.

Yosemite became a park before Yellowstone, but as a state
park. Disappointed with the results of state management,
26 years later in 1890, Congress made Yosemite one of
three additional national parks, along with Sequoia and
General Grant, now part of Kings Canyon. Mount Rainier
followed in 1899.

As an older state park, Yosemite did have a strong
influence on the founding of Yellowstone in 1872 because
Congress actually used language in the state park act

as a model. It's entirely possible that Congress may have
preferred to make Yellowstone a state park in the same
fashion as Yosemite, had it not been for an accident of
geography that put it within three territorial boundaries.
Arguments between Wyoming and Montana territories
that year resulted in a decision to federalize Yellowstone.

journalist, was present at the arrest and wired his
report to Forest & Stream, a popular magazine of the
time. Its editor, renowned naturalist George Bird
Grinnell, helped create a national outcry. Within two
months Congress passed the National Park Protection
Act, which increased the Army’s authority for protect-
ing park treasures. (This law is known as the Lacey
Act, and is the first of two laws with this name.)
Running a park was not the Army’s usual line of
work. The troops could protect the park and ensure
access, but they could not fully satisfy the visitor’s
desire for knowledge. Moreover, each of the 14
other national parks established in the late 1800s and
early 1900s was separately administered, resulting
in uneven management, inefficiency, and a lack of
direction.

The National Park Service Begins
National parks clearly needed coordinated admin-
istration by professionals attuned to the special
requirements of these preserves. The management
of Yellowstone from 1872 through the early 1900s
helped set the stage for the creation of an agency
whose sole purpose was to manage the national
parks. Promoters of this idea gathered support from
influential journalists, railroads likely to profit from
increased park tourism, and members of Congress.
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Roosevelt dedicates arch at for the protection of historic,

the North Entrance by laying  prehistoric, and scientific

its cornerstone at Gardiner. features on, and artifacts from,
federal lands.

The National Park Service Organic Act was passed
by Congress and approved by President Woodrow
Wilson on August 25, 1916.

Yellowstone’s first rangers, which included veter-
ans of Army service in the park, became responsible
for Yellowstone in 1918. The park’s first superin-
tendent under the new National Park Service was
Horace M. Albright, who served simultaneously
as assistant to Stephen T. Mather, Director of the
National Park Service. Albright established a man-
agement framework that guided administration of
Yellowstone for decades.

Boundary Adjustments
Almost as soon as the park was established, people

1908 1915 1916

Union Pacific Private automobiles The National Park Service

train service are officially Organic Act establishes
begins at West ~ admitted to the the National Park Service.
Yellowstone. park.

began suggesting that the boundaries be revised to
conform more closely to natural topographic fea-
tures, such as the ridgeline of the Absaroka Range
along the east boundary. Although these people had
the ear of influential politicians, so did their op-
ponents—which at one time included the United
States Forest Service. Eventually a compromise was
reached, and, in 1929, President Hoover signed

the first bill changing the park’s boundaries: The
northwest corner now included a significant area of
petrified trees; the northeast corner was defined by
the watershed of Pebble Creek; the eastern bound-
ary included the headwaters of the Lamar River and
part of the watershed of the Yellowstone River. (The
Yellowstone’s headwaters remain outside the park in

Guidance for Protecting Yellowstone National Park

Yellowstone Purpose Statement
Yellowstone National Park, the world'’s
first national park, was set aside as a
public pleasuring ground to share the
wonders and preserve and protect the
scenery, cultural heritage, wildlife, and
geologic and ecological systems and
processes in their natural condition for
the benefit and enjoyment of present
and future generations.

Significance of Yellowstone

¢ Yellowstone National Park is the
world’s first national park, an idea
that spread throughout the world.

e Yellowstone was set aside because
of its geothermal wonders—the
planet’s most active, diverse, and
intact collections of combined
geothermal, geologic, and
hydrologic features and systems—
and the underlying volcanic activity
that sustains them.

e The park is the core of the Greater
Yellowstone Ecosystem, one of the
last, largest, nearly intact natural
ecosystems in the temperate
zone of Earth. It preserves an
exceptional concentration and
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diversity of terrestrial, aguatic,
and microbial life. Here, natural
processes operate in an ecological
context that has been less subject
to human alteration than most
others throughout the nation—and
indeed throughout the world.
This makes the park not only an
invaluable natural reserve, but a
reservoir of information valuable
to humanity.

Yellowstone contains a unique
and relatively pristine tapestry of
prehistoric and historic cultural
resources that span more than
11,000 years. The archeological,
architectural, historical, and
material collections constitute one
of the largest and most complete
continua of human occupation in
the western US, and collectively
represent the material remains of
the birth of the National Park and
conservation movement.

Yellowstone was the first area set
aside as a national public park
and pleasuring ground for the
benefit, enjoyment, education,

and inspiration of this and future
generations. Visitors have a range
of opportunities to experience its
unique geothermal wonders, free-
roaming wildlife, inspiring views,
cultural heritage, and spectacular
wilderness character.

Yellowstone Mission Statement
Preserved within Yellowstone National
Park are Old Faithful and the majority

of the world’s geysers and hot springs.
An outstanding mountain wildland

with clean water and air, Yellowstone is
home to the grizzly bear and wolf and
free-ranging herds of bison and elk.
Centuries-old sites and historic buildings
that reflect the unique heritage of
America’s first national park are also
protected. Yellowstone National Park
serves as a model and inspiration for
national parks throughout the world.
The National Park Service preserves,
unimpaired, these and other natural
and cultural resources and values for the
enjoyment, education, and inspiration
of this and future generations.



1918 1929 1932 1933

Civilian Conservation
Hoover expands Corps established,
works in Yellowstone
through 1941.

President Hoover  President
signs first law
changing park’s
boundary.

US Army turns over
park management
to the National Park
Service.

the park again
(by executive
order).

Bridger-Teton National Forest.)

In 1932, President Hoover issued an executive
order that added more than 7,000 acres between the
north boundary and the Yellowstone River, west of
Gardiner. These lands provided winter range for elk
and other ungulates.

Efforts to exploit the park also expanded during
this time. Water users, from the town of Gardiner
to the potato farmers of Idaho, wanted the park’s
water. Proposals included damming the southwest
corner of the park—the Bechler region. The failure of
these schemes confirmed that Yellowstone’s wonders
were so special that they should be forever preserved
from exploitation.

(2
'

This box represents

the original boundary of
Yellowstone National Park.
Adjustments were made

in 1929 and 1932.

World War Il

World War II drew away employees, visitors,

and money from all national parks, including
Yellowstone. The money needed to maintain the
park’s facilities, much less construct new ones, was
directed to the war effort. Among other projects, the
road from Old Faithful to Craig Pass was unfinished.
Proposals again surfaced to use the park’s natural

1934 1935

The Historic Sites Act

sets a national policy to
“preserve for future public
use historic sites, buildings,
and objects.”

The National Park
Service Director’s
Order prohibits
killing predators.

Two “Organic Acts”

The laws creating Yellowstone National Park and the
National Park Service (also called “enabling legislation”)
are both referred to as “The Organic Act” because each
created an entity. However, the name most often refers
to the law that created the National Park Service. To avoid
confusion, we refer to the laws by their names as listed

in the US Code Table of Popular Names: The Yellowstone
National Park Protection Act and The National Park Service
Organic Act.

National Park Service Organic Act

Passed in 1916, this law created the National Park Service
and established its mission:

“to conserve the scenery and the natural and his-
toric objects and the wildlife therein and to provide
for the enjoyment of the same in such manner and
by such means as will leave them unimpaired for
the enjoyment of future generations.”

National Park Service Mission

The National Park Service preserves unimpaired the natural
and cultural resources and values of the National Park
System for the enjoyment, education, and inspiration of
this and future generations. The National Park Service
cooperates with partners to extend the benefits of natural
and cultural resource conservation and outdoor recreation
throughout the United States and the world.

resources—this time in the war effort. As before, the
park’s wonders were preserved.

Visitation jumped as soon as the war ended. By
1948, park visitation reached one million people
per year. The park’s budget did not keep pace, and
the neglect of the war years quickly caught up with
the park.

Mission 66

Neglected during World War II, the infrastructure in
national parks continued to deteriorate as visitation
soared afterward, leading to widespread complaints.
In 1955, National Park Service Director Conrad
Wirth persuaded Congress to fund an improve-
ment program for completion by the National Park
Service’s 50th anniversary in 1966. Although also de-
signed to increase education programs and employee

History of the Park 27

I
(7}
-]
o
)
<




>
o<
o
-
ﬂ
I

1940-1959 CE
1948 1949 1955

Yellowstone
receives one
million visitors.

Nineteen snowplane
trips carry 49
passengers into the
park in winter.

housing, Mission 66 focused mainly on visitor facili-
ties and roads. Trained as an architect, Wirth encour-
aged the use of modern materials and prefabricated
components to quickly and inexpensively construct
low-maintenance buildings. This architectural style,
which became known as Park Service Modern, was
a deliberate departure from the picturesque, rustic
buildings associated with national parks; their “fan-
tasy land” quality was considered outmoded and too
labor-intensive for the needed scale of construction.
Mission 66 revitalized many national parks; in
Yellowstone, intended to be the program’s show-
piece, its legacy is still visible. It was a momentous
chapter in the park’s history, and as the park contin-
ues to reflect changing ideas about how to enhance
the visitor experience while protecting the natu-
ral and cultural resources, the question of how to

Yellowstone Superintendent Horace Albright,
shown here with future president Herbert Hoover in
1928, was involved in the creation of the National
Park Service. Later, as agency’s director, he greatly
increased the number of parks east of the Mississippi
and expanded the agency’s mandate to include
preservation of historic sites, creating a more truly
“national” park system.

28 Yellowstone Resources and Issues Handbook, 2020

Mission 66 initiated; YNP begins with
Canyon Village. The first concession-
run snowcoach trips carry more than
500 people into the park in winter.

1959

West of Yellowstone, a 7.5 M earthquake
strikes on August 17, killing campers in
Gallatin National Forest and affecting
infrastructure, and thermal areas in the park.

preserve the story of Mission 66 is being addressed.

Work in Yellowstone included the development
of Canyon Village. Aging visitor use facilities were
replaced with modernistic visitor use facilities de-
signed to reflect American attitudes of the 1950s.
Visitor services were arranged around a large parking
plaza with small cabins a short distance away. The
first Mission 66 project initiated by the National Park
Service, Canyon Village opened in July 1957.

Modern Management

Until the mid-1960s, park managers actively managed
the elk and bison of Yellowstone. Elk population lim-
its were determined according to formulas designed
to manage livestock range. When elk reached those
limits, park managers “culled” or killed the ani-

mals to reduce the population. Bison were likewise
heavily managed.

In 1963, a national park advisory group, composed
of prominent scientists, released a report recom-
mending parks “maintain biotic associations” within
the context of their ecosystem and based on scientific
research. Known as the Leopold Report, this docu-
ment established the framework for park manage-
ment still used today throughout the National Park
System. By adopting this philosophy, Yellowstone
went from an unnatural management of resources
to “natural regulation”—today known as Ecological
Process Management.

The Leopold Report’s recommendations were
upheld by the 2002 National Academy of Science
report, Ecological Dynamics On Yellowstone’s
Northern Range.

Involving Native Americans
Yellowstone National Park has 26 associated tribes.
Some have evidence of their ancestral presence in
Yellowstone National Park through ethnohistoric
documentation, interviews with tribal elders, or
ongoing consultations. Others are affiliated because
of documented spiritual or cultural connection to
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a Yellowstone hot spring.

Today’s National Park Service

Implementing the National Park Service Mission

The National Park Service mission statement expresses the
dual responsibility of preserving parks in their natural state (or,
at historical areas, preserving a scene as nearly as it appeared
on a certain date), and making these areas accessible for
public use and enjoyment. These two fundamental goals can
be incompatible and present difficult choices; two policies
provide some direction:

e Natural resources (biological and physical, esthetic
values such as scenic vistas, natural quiet, and night
skies, etc.) are managed to maintain, rehabilitate, and
perpetuate their inherent integrity. Native species that
have been exterminated should be reintroduced and
nonnative species eliminated, if possible. Livestock
grazing, hunting, and resource extraction are prohibited
in National Park System areas, with a few exceptions.

e  Cultural resources (prehistoric and historic structures,
landscapes, archeological and ethnographic resources,
and museum collections) are preserved.

International Leadership

The National Park Service example has inspired countries
around the world to establish more than 100 national parks—
modeled in whole or part on Yellowstone National Park and
the National Park Service idea. Additionally, the National

Park Service lends its experienced staff to other countries to
evaluate park proposals, management plans, and resource
issues. As the first national park, Yellowstone also continues
to be a leader in developing and implementing policies in the
National Park Service.

The National Park Service manages approximately 83 million
acres in all 50 states, the Virgin Islands, Puerto Rico, Guam,
and American Samoa.

e National parks are the oldest, most well-known part of
the system and are usually areas of spectacular natural
scenery relatively untouched by human development.
National parks are established by acts of Congress.

¢ National monuments are areas of historic or scientific
interest established by presidential proclamation.

e National historical parks and national historic sites
are set aside to commemorate some facet of the history
of the people of those areas.

¢ Many national memorials fit the description for
national historical parks or national historic sites, but
some of these are also set aside because of important
historical issues not specifically linked to the site of the
memorial, such as Mt. Rushmore and Vietnam Veterans.

open-pit dumps in park.

park and continues lower 48 states.
yearly.

When Frances Pound
applied for a position
in 1926, Yellowstone
Superintendent
Albright suggested she
use her nickname, Jim.
She was one of the
first women hired to
do law enforcement in
Yellowstone. Today’s
National Park Service
workforce aims to
reflect our nation’s
diversity.

Total National Park Service sites = 419

National Battlefields
National Battlefield Parks
National Battlefield Site
National Military Parks
National Historical Parks
National Historic Sites
International Historic Sites
National Lakeshores
National Memorials
National Monuments
National Parks

National Parkways
National Preserves
National Reserves
National Recreation Areas

National Rivers

57
76

30
83
62

19

18

National Wild and Scenic Rivers and

Riverways

National Scenic Trails

National Seashores

Other Designations
Total Units

As of January 8, 2020.

10

10
11
419

For a complete list see www.nps.gov/fags.htm
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Public Law 100-443 protects Clean Air Act
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national parks from geothermal  air-quality monitoring
development on adjacent federal at sites including
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790,000 acres affected by fires in  airshed.

Yellowstone.

places or resources. Many park resources remain
important to these tribes’ sense of themselves and in
maintaining their traditional practices.

In addition, tribes are sovereign nations whose
leaders have a legal relationship with the federal
government that is not shared by the general public.
Consequently, representatives of Yellowstone’s as-
sociated tribes participate in consultation meetings
with park managers. They bring tribal perspectives
to current issues such as bison management. Tribes
also comment on park projects that could affect their
ethnographic resources.

Complex Issues

Change and controversy have occurred in
Yellowstone since its inception. In the last three
decades, many issues have arisen involving natural
resources.

One issue was the threat of water pollution from
a gold mine outside the northeast corner of the park.
Among other concerns, the New World Mine would
have put waste storage along the headwaters of Soda
Butte Creek, which flows into the Lamar River and
then the Yellowstone River. After years of public
debate, a federal buyout of the mining company was
authorized in 1996.

In an effort to resolve other park management
issues, Congress passed the National Parks Omnibus
Management Act in 1998. This law requires using
high-quality science from inventory, monitoring, and
research to understand and manage park resources.

Park facilities are seeing some improvements due
to a change in funding. In 1996, as part of a pilot
program, Yellowstone National Park was authorized
to increase its entrance fee and retain 80% of the fee
for park projects. (Previously, park entrance fees did
not specifically fund park projects.) In 2004, the US
Congress extended this program until 2015 under the
Federal Lands Recreation Enhancement Act. Projects
funded in part by this program include a major
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1994 1995 1996

Congress enacts

a law allowing a
percentage of park
entrance fees to be
kept in the parks.

2000

Wolves are  Federal buyout  Interagency
restored to  of gold mine on  Bison
the park.  Yellowstone’s Management
northeast border Plan is adopted
is authorized. by federal,
state, and tribal
partners.

The elk and bison populations were actively managed
until the mid-1960s, when park managers allowed
“natural regulation.”

renovation of Canyon Visitor Education Center,
campground and amphitheater upgrades, preserva-
tion of rare documents, and studies on bison.

A Living Legacy

The legacy of those who worked to establish
Yellowstone National Park in 1872 was far greater
than simply preserving a unique landscape. This one
act has led to a lasting concept—the national park
idea. This idea conceived of wilderness as the inheri-
tance of all people, who gain more from an experi-
ence in nature than from private exploitation of the
land.

The national park idea was part of a new view of
the nation’s responsibility for the public domain. By
the end of the 1800s, many thoughtful people no lon-
ger believed that wilderness should be fair game for
the first person who could claim and plunder it. They
believed its fruits were the rightful possession of all
the people, including those yet unborn. Besides the
areas set aside as national parks, still greater expanses
of land were placed into national forests and other
reserves so that the United States’ natural wealth—in
the form of lumber, grazing, minerals, and recreation
lands—would not be consumed at once by the greed
of a few, but would perpetually benefit all.
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A Decade of Environmental Laws

Beginning in the late 1960s, the US Congress passed an
unprecedented suite of laws to protect the environment.
The laws described here particularly influence the
management of our national parks.

The Wilderness Act of 1964 particularly influences the
management of national parks.

The National Environmental Policy Act (NEPA),
passed in 1970, establishes a national policy “to promote
efforts which will prevent or eliminate damage to the
environment ... stimulate the health and welfare of man
... and enrich the understanding of ecological systems
..." It requires detailed analysis of environmental impacts
of any major federal action that significantly affects the
quality of the environment. Environmental assessments
(EAs) and environmental impact statements (EISs) are
written to detail these analyses and to provide forums for
public involvement in management decisions.

The Clean Air Act (1970) mandates protection of

air quality in all units of the National Park System;
Yellowstone is classified as Class 1, the highest level of
clean air protection.

The Clean Water Act (1972) is enacted to “restore and
maintain the chemical, physical, and biological integrity
of the Nation’s waters” by prohibiting the discharge of
pollutants.

The Endangered Species Act (1973) requires federal
agencies to protect species that are (or are likely to
become) at risk of extinction throughout all or a significant
part of their range. It prohibits any action that would
jeopardize their continued existence or result in the
destruction or modification of their habitat.

The preservation idea spread around the world.
Scores of nations have preserved areas of natural
beauty and historical worth so that all humankind
will have the opportunity to reflect on their natural
and cultural heritage and to return to nature and be
spiritually reborn. Of all the benefits resulting from
the establishment of Yellowstone National Park, this
may be the greatest.
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Grizzly bears returned to Grey wolves National
threatened species list. removed from Park Service
Bioprospecting final EIS the endangered  Centennial.

completed; science agenda  species list in MT,

established for Greater ID, OR, and WA.
Yellowstone Ecosystem. Remain listed in
WY until 2017.
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administered the park. The protection of resources affects how the park is managed today.

Preserving Cultural Resources

Yellowstone National Park’s mission includes pre-
serving and interpreting evidence of past human
activity through archeology and historic preservation;
features that are integral to how a group of people
identifies itself (ethnographic resources); and places
associated with a significant event, activity, person
or group of people that provide a sense of place

and identity (historic buildings, roads, and cultural
landscapes). All of these materials and places tell the
story of people in Yellowstone. Collectively, they are
referred to as cultural resources.

Archeology

Archeological resources are the primary—and often
the only—source of information about humans in
Yellowstone for nearly the entire time that people

Quick Facts

Archeological Historic
e More than 1,850 known o
prehistoric and historic Native
American archeological sites
and historic European American

archeological sites

for listing

Ethnographic

e More than 300 ethnographic
resources (animals, plants,
sites, etc.)

Collections

Research Center

25 sites, landmarks, and districts
listed on the National Register of
Historic Places; many more eligible

e More than 900 historic buildings

e 1 National Historic Trail

Housed in the Yellowstone Heritage and

have been in the area. Archeological evidence indi-
cates that people began traveling through and using
the area that was to become Yellowstone National
Park more than 11,000 years ago. Because the in-
tensity of use varies through time as environmental
conditions shift, archeological resources also provide
a means for interdisciplinary investigations of past
climate and biotic change.

Many thermal areas contain evidence that early
people camped there. At Obsidian Cliff, a National
Historic Landmark, volcanic glass was quarried for
the manufacture of tools and ceremonial artifacts
that entered a trading network extending from
western Canada to the Midwest. These remnants of
past cultures must be preserved, as they are invalu-
able in our understanding of early people in the

e Museum collection of more than 1
million museum items, including 30
historic vehicles

*  Archives containing millions of
historic documents

e Research library holds more than
20,000 books and periodicals
available to the public; plus
manuscripts and rare books
available to historians and
other researchers
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area. Historic archeological sites in Yellowstone
include the remains of early tourist hotels and army
soldier stations.

Findings in Yellowstone

Although more than 1,850 archeological sites have
been documented since the archeology program
began in 1995, less than 3% of the park has been
inventoried. Most documented sites are in devel-
oped areas because archeological evidence has been
identified there inadvertently, or as part of National
Historic Preservation Act compliance related to con-
struction, hazard fuel reduction, or other projects.

Condition assessments performed on most of
the documented sites found 1,013 were in good
condition, 383 were fair, and 190 sites were in poor
condition. Twwenty-five of the sites no longer existed
because of natural factors or disturbance as a result
of construction or other authorized activity, and 238
lack condition data. Emergency excavations have
been conducted at some sites where archeological
remains are especially vulnerable to disturbance or
loss through erosion or illegal collecting.

Multiple significant sites along the Yellowstone
River have been nominated to the National Register
of Historic Places. These contain projectile points or
arrowheads, scrapers and other tools, and concentra-
tions of burned and butchered bone, including the
first evidence of fishing found in the park.

Radiocarbon dating is used to establish the age of

Cultural Resource Laws

The Antiquities Act (1906)
Provides for the protection of historic, prehistoric, and
scientific features and artifacts from federal lands.

The Historic Sites Act (1935)
Sets a national policy to “preserve for future public use
historic sites, buildings, and objects.”

The National Historic Preservation Act (1966)

Requires that federal agencies take into account effects of
their undertakings on historic properties. Authorizes the
creation of the National Register of Historic Places and gives
extra protection to National Historic Landmarks and properties
in the National Register. National parks established for their
historic value are automatically registered; others, such as
Yellowstone, must nominate landmarks and properties to the
register.

The Archeological and Historic Preservation Act (1974)
Provides for the preservation of significant scientific, historic,
and archeological material and data that might be lost or
destroyed by federally sponsored projects. For example,
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organic artifacts such as charcoal or bone. However,
organic materials (wood, bone, basketry, textiles)
rarely persist in the Yellowstone environment be-
cause of the acidic, thermally influenced soils. Stone
artifacts provide most of the chronological informa-
tion on Yellowstone’s prehistory. Most of the stone
tools that can be associated with a particular time pe-
riod are projectile points. At Malin Creek, campsites
from five distinct periods of indigenous use spanning
more than 9,000 years are stacked upon each other
starting at five feet below the surface. These oc-
cupations have revealed how tool manufacture and
foodways changed over time.

The earliest evidence of humans in Yellowstone
is an 11,000-year-old Clovis-type spear point found
near the park’s north entrance in Gardiner, Montana,
and made of obsidian from Obsidian Cliff. (Obsidian
from different lava flows can be chemically finger-
printed using X-ray fluorescence analysis.) Later in
time, point types increase in number and type, which
may indicate that the number of people in the area
was becoming larger as well as more diverse. Most
documented sites in the park date to the Archaic pe-
riod (8,000 to 1,800 years ago), suggesting that it was
the most intense period of use by prehistoric people.
Recent archeological surveys have identified a large
number of sites dating to later periods in prehistory
(approximately 1400-1800 CE). Distinguishing use of
these sites by different ethnic groups or tribes, how-
ever, has not yet been possible.

federal highway projects in Yellowstone include archeological
surveys.

American Indian Religious Freedom Act (1978)

Protects and preserves American Indian access to sites, use
and possession of sacred objects, and the freedom to worship
through ceremonial and traditional rites.

The Archeological Resources Protection Act (1979)
Provides for the preservation, protection, and custody of
excavated materials, records, and data.

The Native American Graves Protection and
Repatriation Act (1990)

Assigns ownership or control of Native American human
remains, funerary objects, and sacred objects of cultural
patrimony to culturally affiliated Native American groups.

Executive Order 13007

Guarantees access to and ceremonial use of Indian sacred
sites by Indian religious practitioners to ensure that these sites
are not adversely affected.



The earliest intact cultural deposits in the park have
been found at a site on the shore of Yellowstone Lake.

Yellowstone Lake

Some of the earliest intact archeological deposits in
the park have been found at a site on the shore of
Yellowstone Lake. The site was excavated because it
was at risk of erosion, and that excavation revealed
evidence of a 9,350-year-old camp likely occupied by
several families. People used this area while hunting
bear, deer, bighorn, and rabbits, and perhaps making
tools and clothes. Artifacts dating to 3,000 years ago
have also been discovered on islands in the lake, lead-
ing some archeologists to speculate that indigenous
peoples used watercraft to travel there, or crossed
over on the frozen lake.

Town Site of Cinnabar, Montana

In 1932, Yellowstone National Park increased in

size by 7,609 acres to the north, on the west side of
the Yellowstone River. Most of what are called the
“boundary lands” was purchased from willing own-
ners; the rest was taken by eminent domain. But the
town of Cinnabar had been abandoned long before.
Construction of the branch line from Livingston in
1883 made Cinnabar a hub for passengers and freight
until the last three miles to the park entrance were
built 20 years later. Nothing remains of the town
today except archeological evidence through which
we can learn about the lives of its residents in the late
1800s.

Assessing Wildland Fire Impacts

Archeological resources can inform us about paleo-
climate, paleoenvironment, and the human response
to climate change over the past 11,000 years. Long-
term climate data suggest current temperature

rise and precipitation contribute to longer annual
droughts and shorter wet seasons. Given changing

o A
The Northern Pacific Railroad established Cinnabar
(shown here in 1901) in 1883 as the last stop on its
branch line to Yellowstone National Park, and caused
its abandonment after the railroad was extended to

the park boundary in 1902-1903.

environmental conditions, in 2016 the park em-
barked on a project to assess wildfire impacts on ar-
chaeological resources from the 2016 Maple Fire and
Tatanka Fire Complex. Condition assessments have
been completed for more than 70 sites, and analysis
of data is ongoing. Preliminary results indicate sites
subjected to intense heat and loss of vegetation are
more susceptible to post-fire erosion, flooding, and
other landscape processes which expose or threaten
archeological resources.

Lewis and Snake River Headwaters Survey

In 2014, archeology staff completed an intensive
inventory of 60 square kilometers of the Lewis and
Snake river valleys, which served as major transpor-
tation corridors for many nomadic people. Newly
identified sites include prehistoric quarries, camp-
sites, and lithic scatters dating to between 10,000 and
1,500 years ago, as well as historic period quarries,
campsites, and refuse dumps. The prehistoric sites
are changing our understanding of how early humans
procured stones and made them into tools. Most
sites show heavy reliance on Obsidian Cliff materi-
als and chert, a cryptocrystalline sedimentary rock.
However, along the Lewis and Snake rivers a more
diverse range of materials was used. Obsidian was
primarily locally sourced from nearby Warm Spring,
Teton Pass, and Park Point quarries, while ortho-
quartzite, a clastic sedimentary rock, was the most
common material used for manufacturing tools.

More Information

Doss, PK. and A. Bleichroth. 2012. Following the Path of
Stone. Yellowstone Science. 20(2).

Johnson, A. 2010. An overview of precontact archeology in
Yellowstone. Yellowstone Science. 18(1).
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Native American Affairs

Yellowstone’s location at the convergence of the
Great Plains, Great Basin, and Plateau Indian cultures
means that many Native American tribes have a tra-
ditional connection to the land and its resources. For
thousands of years before the park was established,
this area was a place where Indians hunted, fished,
gathered plants, quarried obsidian, and used the
thermal waters for religious and medicinal purposes.
Yellowstone’s “ethnographic” resources are the natu-
ral and cultural features that are significant to tribes.
They include sites, plant and animal species, objects
associated with routine or ceremonial activities, and
migration routes. Federal law requires the National
Park Service to consult with Yellowstone’s associ-
ated tribes on a government-to-government basis on
decisions which affect resources that are significant
to tribes.
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Nez Perce tribal members in traditional regalia ride
along the Firehole River during a memorial ceremony
in 2004.

Consultation and Associated Tribes

The first tribes to request association came forward
in 1996. Now 26 tribes are formally associated with
Yellowstone. Since 2002, park managers have met
periodically with tribal representatives to exchange
information about park projects and ethnographic
resources. The tribes have requested to participate in
resource management and decision-making, to con-
duct ceremonies and other events in the park, and to
collect plants and minerals for traditional uses.

Bison

Tribes are most concerned about the management of
bison that leave the park; many tribes have a physi-
cal and spiritual connection to bison in Yellowstone.
Since 2007, some associated tribes have had the
opportunity to conduct bison hunts outside the park
boundaries. Since November 2009, the Confederated
Salish & Kootenai Tribes, the InterTribal Buffalo
Council, and the Nez Perce Tribe have joined the
Interagency Bison Management Plan and participate
in the development of adaptive management strate-
gies for bison and Brucellosis in the areas immedi-
ately outside Yellowstone National Park.

Representation

In 2018, the park consulted with associated tribes
on increasing opportunities for non-consumptive
ceremonial use of the park. Consultants also re-
viewed park educational media and programming
for representation of native peoples and perspec-
tives. Previous education consultation focussed on
the Yellowstone segment of the Nez Perce National



Historic Trail and the associated sites and events of
the 1877 Nez Perce War.

Park Names

In 2016, the Executive Committee of the Blackfoot
Nation contacted Yellowstone National Park to
request that the names of two locations inside the
park be changed. National place names are managed
by the United States Geologic Survey (USGS) and the
representatives were referred to the USGS Board of
Geographic Names at that time.

The committee requested the park change Mount
Doane to “First People’s Mountain” and that Hayden
Valley be changed to “Buffalo People’s Valley.” They
requested the changes to reflect an acknowledgement
of Lieutenant Gustavus C. Doane’s involvement in
the 1870 Marias massacre of the Piikani (Peigan)
tribe, and Ferdinand V. Hayden’s insistence on the
settlement or “extermination” of native people in the
Yellowstone area.

Native Student Opportunities

Currently, Yellowstone hosts an internship program
which places Native American students from the
University of Montana into resource management
and resource education jobs with the National Park
Service. In addition, Yellowstone also hosts Native
American youth conservation volunteers through the
Montana Conservation Corps.

-h‘:‘\ ':E " 3 o . =4 4 .
The Yellowstone Youth Conservation Corps provides

an opportunity for young people aged 14-17 to come
work, live, and learn in Yellowstone National Park.

More Information

Janetski, J.C. 2002. Indians of Yellowstone Park. Revised edi-
tion. Salt Lake City: University of Utah Press.

Keller, R., and M. Turek. 1998. American Indians and na-
tional parks. Tucson: University of Arizona Press.

Nabokov, P, and L. Loendorf. 2004. Restoring a Presence:
American Indians in Yellowstone National Park. Norman:
University of Oklahoma Press.

Spence, M.D. 1999. Dispossessing the Wilderness: Indian
Removal and the Making of the national parks. New
York: Oxford University Press.
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Historic Structures, Districts, and
Cultural Landscapes

In addition to archeological sites and artifacts associ-
ated with prehistoric human use of the region, there
are many historic districts, historic structures, and
cultural landscapes that are essential to the inherent
value of Yellowstone National Park.

Many of the park’s developed areas are within
historic districts that contain hundreds of cultural
resources such as buildings, bridges, trails and
roads (linear resources), and cultural landscape
features (overlooks, vegetation) that have historic,
architectural, and/or engineering significance. The
majority of Yellowstone’s hotels, lodges, general
stores, residences, maintenance shops, and offices
are listed on or eligible for listing on the National
Register of Historic Places.

The need to protect and understand the impor-
tance of these resources affects how the park is
managed today. So far, 895 buildings, trails, roads,
bridges, utility structures, and grave markers have
been documented as culturally significant. Many
more of Yellowstone’s properties have still not been
thoroughly evaluated, including 173 structures on
the List of Classified Structures, approximately 127
buildings constructed during the NPS Mission 66
period (1945-1972), and 124 trails. Only seven (25%)
of the park’s cultural landscapes have been invento-
ried and evaluated for their historical significance.

Fort Yellowstone National Historic Landmark
District is located within Mammoth Hot Springs
Historic District and is the headquarters for

Historic Designations

The National Register of Historic o
Places is the nation’s official list of
historic places worthy of preservation.
Authorized by the National Historic
Preservation Act of 1966, the National ®
Register coordinates and supports 0
efforts to identify, evaluate, and protect
historic and archeological resources

District

Lamar Buffalo Ranch Historic District

e Mammoth Hot Springs Historic

North Entrance Road Historic District
Old Faithful Area Historic District .

Roosevelt Lodge Historic District

¥
Adadasadgascaing

The Geyser Baths Bathhouse, opened in 1914, was a
swimming pool at Old Faithful and was razed in 1951.
Historic structures and the historical character of the
park are carefully considered in park planning.

Yellowstone National Park. Historic buildings,
structures (Roosevelt Arch, Powerhouse), and sites
(parade grounds, cemetery) contribute to the signif-
icance of this district. Yellowstone is also home to
five influential examples of park “rustic” architec-
ture—the Old Faithful Inn, the Northeast Entrance
Station, and the Norris, Madison, and Fishing
Bridge museums. Preserving a historic structure
requires minimizing the rate at which historic fabric
is lost and ensuring additions and alterations are
compatible with historic character. Many structures
in the park require in-kind replacement of historic
materials and strengthening to withstand seismic
events to avert structural failure.

value or quality in illustrating or
interpreting the heritage of the United
States. Today, fewer than 2,500 historic
places bear this national designation. In
Yellowstone, they include

Fishing Bridge, Madison, and Norris
Trailside museums

that are significant in American history, e  Obsidian Cliff Kiosk e Fort Yellowstqne; inclgdes Neris
architecture, archeology, engineering, Queen’s Laundry Bathhouse and Bechler River soldier stations,
and culture. Properties from Yellowstone y and Roosevelt Arch.

Iicluee © Wkt Fest Qi *  Northeast Entrance Station

*  Grand Loop Road Historic District National Historic Landmarks are e Obsidian Cliff Archeological Site

e Fishing Bridge Historic District
e  Lake Fish Hatchery Historic District
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nationally significant historic places
designated by the Secretary of the
Interior because they possess exceptional e

e Old Faithful Inn
Lake Hotel



Lake Hotel, 1891

The Lake Hotel is the oldest operating hotel in the
park. It was designated a National Historic Landmark
in 2015. When it opened in 1891, the building resem-
bled other hotels financed by the Northern Pacific
Railroad. In 1903, the architect of the Old Faithful
Inn, Robert Reamer, designed the Ionic columns,
extended the roof in three places, and added the 15
false balconies, which caused it to be known for years
as the “Lake Colonial Hotel.” By 1929, additional
changes—dining room, porte-cochere (portico), sun-
room, plus interior refurbishing—put the finishing
touches on the “grande damme” we see today.

Yellowstone Lake Fish Hatchery, 1930

People began stocking western high-elevation

lakes with fish in the 1800s. Hatchery operations at
Yellowstone Lake became part of this undertaking
when fish hatched from Yellowstone’s trout were
used to stock waters in the park and elsewhere;
sportfishing was promoted to encourage park visita-
tion, and satisfying a recreational interest took pre-
cedence over protection of the park’s natural ecol-
ogy. Built in 1930 by the National Park Service, the
hatchery’s log frame is also an example of the period
of rustic architectural design in national parks.

The hatchery was thought to be among the most
modern in the West. The main room was outfitted
with tanks and raceways for eggs, fingerlings, and
brood fish taken from 11 streams that flowed into the
lake. Small fry were fed in three rectangular rearing
ponds in a nearby creek until they were ready for
planting. Superintendent Horace Albright explained
that the hatchery had also been designed with visi-
tor education in mind, by making it possible “to take
large crowds through the building under the guid-
ance of a ranger naturalist without in any way impair-
ing the operations of the Bureau of Fisheries.”

Yellowstone was the largest supplier of wild
cutthroat trout eggs in the United States, and park
waters received native and nonnative fish. A rift
developed, however, between the federal fish agen-
cies and the National Park Service, which began
moving away from policies that allowed manipula-
tion of Yellowstone’s natural conditions. In 1936,
Yellowstone managers prohibited the distribution of
nonnative fish in waters that did not yet have them
and opposed further hatchery constructions in the
park’s lakes and streams. After research showed that
it impaired fish reproduction, egg collection was

_— ol H;‘_
Lake Hotel resembled other hotels financed by the
Northern Pacific Railroad when it opened in 1891.

curtailed in 1953. Four years later, the fish hatchery
ceased operations, and the US Fish and Wildlife
Service transferred ownership of the building to the
National Park Service. Official stocking of park wa-
ters ended by 1959.

Current Status

Vegetation and stream flow have largely reclaimed
the rearing ponds on Hatchery Creek, but their
outlines can still be detected. Although its condition
has deteriorated, the hatchery building has changed
relatively little. Nearly all of the exterior and interior
materials are original to the building or have been re-
paired in kind. Now used as a storage facility, it is the
primary structure of the nine buildings in the Lake
Fish Hatchery Historic District, which was listed on
the National Register in 1985.

Fishing has a long history as recreation in Yellowstone.
The Lake Fish Hatchery produced trout to stock waters
in and outside the park.
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Mammoth Hot Springs Historic District and
Fort Yellowstone Historic Landmark District
The Mammoth Hot Springs Historic District includes
Fort Yellowstone, where 35 structures remain from
the 1890s and early 1900s when the US Army ad-
ministered the park. Park managers here developed
significant conservation policies that led to the origin
of the National Park Service. The Mammoth Hot
Springs Historic District also has statewide signifi-
cance as the administrative and concession head-
quarters of the largest national park in Wyoming.
Fort Yellowstone is listed as a National Historic
Landmark District, the highest designation.

Mail Carrier’s Cabin, 1800s

The origins of the building at the edge of Fort
Yellowstone that became known as the mail carrier’s
house are unclear, but it is significant as the only
1800s log structure still standing in Mammoth Hot
Springs. Its style is more typical of construction of
the area and time than the buildings put up by the
US Army for Fort Yellowstone. It was probably built
in the mid-1890s, and over the years it has provided
quarters for mail carriers as well as employees of
concessions and the National Park Service.

History

When mail delivery was not yet provided in rural
areas, mail carriers delivered the mail from railroad
distribution points to post offices, where people
traveled, often from many miles away, to pick up their
mail, their only link to the rest of the world. In the
1800s, a mail carrier was contracted to transport mail
from the railroad station in Livingston, Montana,

to Mammoth Hot Springs and then to Cooke City,
Montana, before returning to Livingston, a trip of

40 Yellowstone Resources and Issues Handbook, 2020

Albright Visitor Center, part of the Mammoth Hot
Springs Historic District and Fort Yellowstone Historic
Landmark District, housed the first “information
office” (visitor center).

several days’ duration.

The cabin was either built by or later sold to
an early park concession, the Yellowstone Park
Association. A lean-to with a shed roof was built onto
the back of the two-room structure in about 1903
to serve as a kitchen and dining area. In the 1930s,
amudroom and bathroom were added to the north
side of the building, bringing the total square footage
to 512. In the early 2000s, removal of the insulation
added to the walls and ceilings in the 1930s exposed
a layer of newspapers beneath, announcing the 1903
flight of the Wright Brothers at Kitty Hawk.

In 1972, the building, then owned by a park con-
cessioner, was “in a state of general deterioration.”
Historic structure experts recommended that the va-
cant house be demolished because they doubted that
it “could serve any useful function” that would justify
the “great cost” of restoration. However, the house
was listed on the National Register in 1982. Despite
the building’s poor condition, it continued to house
park staff for another two decades. It was structurally
stabilized in 2009.




Mammoth Post Office, 1938

Yellowstone’s main post office was one of 1,007 post
offices constructed from 1935 to 1938 during the
Great Depression “with a view to relieving coun-
trywide unemployment.” Using standardized plans
developed from guidelines provided by the Treasury
Department, these post offices were built in sizes and
styles that reflect transitions in architectural design
and the context of the communities in which the
offices were located. The Yellowstone Post Office is
a concrete building with a hipped roof in the French
Renaissance Moderne style, compatible with the Art
Moderne style ornament on the nearby Mammoth
Hot Springs Hotel, which was partially rebuilt in
1936. The post office lobby has walls of travertine
from a quarry outside the park’s north entrance. It is
still a working post office today, serving park resi-
dents and visitors.

Current Status

The Yellowstone post office was listed on the
National Register of Historic Places in 1987 with 11
other Wyoming post offices built from 1908 to 1939.
The buildings were said to “record the evolution of
both the political/economic philosophies and the de-
sign philosophies of the federal government” during
a period when building design was used “to provide
a symbol of the monumental presence of the federal
government in its post offices.”

Roosevelt Arch, 1903

The five-mile road from the park’s boundary at
Gardiner, Montana, to its headquarters at Mammoth
Hot Springs, Wyoming, was built in 1884. The

arch constructed over the road became known

The Roosevelt Arch, pictured here on a Haynes
postcard.

The two bears at the post office entrance were added
in 1941 and commissioned by the Federal Works
Agency to enhance federal buildings with artwork.
Gladys Caldwell Fisher sculpted the cubs from Indiana
limestone based on her observations of grizzly bears
at one of the feeding grounds then permitted in the
park. The three-ton bears were shipped by rail from
Denver to Gardiner, Montana.

as Roosevelt Arch because President Theodore
Roosevelt, who happened to be vacationing in

the park, spoke at the ceremony to lay the corner-
stone in 1903. The plaque on the arch is inscribed
with a phrase from the legislation that established
Yellowstone National Park: “For the benefit and
enjoyment of the people.” Roosevelt Arch contin-
ues to serve as a historical marker for a time when
cultural values called for a monumental entrance to
Yellowstone.

The Roosevelt Arch is in the North Entrance Road
Historic District and is part of the Fort Yellowstone
Historic Landmark District. The structure was con-
ceived by US Engineer Hiram Chittenden; architect
N.J. Ness contributed to the design, and Robert
Reamer may have also worked on it.
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The Old Faithful Historic District, which includes the inn and many of the surrounding buildings, was listed on the
National Register of Historic Places in 1982.

Old Faithful Historic District

The Old Faithful Historic District, which includes
the inn and many of the surrounding buildings, was
listed on the National Register of Historic Places in
1982. Like the Old Faithful Inn, the district is histori-
cally significant because of its rustic architecture and
its role in the development of concessions to accom-
modate growing tourism in the early 1900s. The Old
Faithful Lodge, located near the Inn, reached its pres-
ent configuration in 1928 after numerous changes.
The consolidation into one complex was designed
by NPS Landscape architect Daniel Hull in collabo-
ration with Gilbert Stanley Underwood, a famous
architect of the time.

Old Faithful Inn, 1904

Named for the nearby geyser, the Old Faithful Inn ex-
emplifies the use of rustic architecture at a large scale
to complement a natural landscape. The rhyolite that
formed Yellowstone’s caldera during volcanic upheav-
als provided the stone for the building’s foundation,
and local lodgepole pine the logs for its walls. Skilled

= e A ._5.-' e
The roof shingles of the Old Faithful Inn, shown here
in 1912, were originally coated with a red mineral

paint believed to hinder flammability.
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craftsmen embellished the windows and stairways
with gnarled wood selected for its inherent beauty. As
designed by architect Robert Reamer, the inn com-
bines rugged materials and organic motifs in a way
that expresses both frontier sensibilities and elegance.

History

After the only hotel in the Upper Geyser Basin
burned down in 1894, park officials pressured the
Yellowstone Park Association, which held the lease
on the property, to replace it with something more
substantial. In 1902, the president of the concession,
Harry Child, obtained financing from the Northern
Pacific Railroad for a new structure, the first parts of
which would become known as the Inn’s Old House.
The lobby, rising six stories beneath a steeply sloped
roof, was flanked by a dining room and two three-
story wings containing guest rooms.

The Old Faithful Inn was built over the winter of
1903-1904, and was equipped with electric lighting,
but Reamer designed the light fixtures to look like
candlesticks. Both the electricity and the radiators
were fueled by a steam generator. Evening meals were
accompanied by a string quartet, and dancing was
customary six nights a week. Under Robert Reamer’s
supervision the east wing was added in 1913 and the
west wing in 1927, bringing the inn’s total number of
guest rooms to about 340.

The August 1959 Hebgen Lake earthquake shook
the Old House from its foundation and damaged
the roof and chimneys, but no guests were seriously
injured. After closing early for the winter, the inn
re-opened the following summer. Another evacua-
tion took place in September 1988 when the North
Fork Fire destroyed some small buildings nearby,
but the Old Faithful Inn was preserved with the
help of firefighters and roof sprinklers installed the
previous year.



Historic preservation has maintained the appearance
and condition of the famous Old Faithful Inn lobby,
shown here in the first half of the 1900s (top) and in
2003 (bottom).

Current Status

The Old Faithful Inn was designated a National
Historic Landmark in 1987. A major renovation pro-
gram of the Old House was launched in 2004 to meet
current building codes and restore the lobby so that
it more closely replicates Reamer’s original design.
The walls and roof were reinforced with steel to make
the structure more seismically stable, and electrical,
plumbing, and heating systems were replaced and
made less conspicuous. With the completion of this
program, the Old Faithful Inn is considered to be in
good condition.
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The Queen’s Laundry Bathhouse, shown here in 1995,
was never finished and never demolished.

Queen’s Laundry Bathhouse, 1881
On a sinter slope in the Lower Geyser Basin miles
from any other structure, the bathhouse at Queen’s
Laundry Spring was one of two buildings con-
structed by Superintendent Philetus Norris in 1881.
It is the only building that remains from the first era
of civilian park administration (1872-1886) and the
first building in a national park constructed by the
government for public use. According to its National
Register listing, the Queen’s Laundry Bathhouse
represents the “earliest recognition that providing for
visitor accommodation was a legitimate use of federal
funds within a National Park.” It also turned out to
be the first step toward what became a conflict be-
tween accommodating visitors and leaving the park’s
thermal features intact.

The roofless bathhouse is located on the edge of
a sinter mound formed by the Queen’s Laundry (hot
spring), where deposition from the pool’s run-off
has engulfed it. The pine logs used to construct the
building have been partially preserved by the silica
and other minerals from the water that has perme-
ated them. There is no evidence of a floor, but it may
be buried beneath the silica deposits. This structure is
not accessible to the public because of the surround-
ing thermal features.

Lamar Buffalo Ranch Historic District, 1906
The extermination of bison herds throughout the
West in the 1800s nearly eliminated them from
Yellowstone; even after the park was established in
1872 poachers faced few deterrents. With only 25
bison, counted in the park in 1901, Congress appro-
priated $15,000 to augment the herd by purchasing
21 bison from private owners. As part of the first
effort to preserve a wild species through intensive
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management, these bison were fed and bred in Lamar
Valley at what became known as the Buffalo Ranch.

As the herd grew in size, the animals were released
to breed with the park’s free-roaming population and
used to start and supplement herds on other public
and tribal land. Today the Yellowstone bison popula-
tion of approximately 4,000 is one of the largest in
North America and among the few that is genetically
pure because it has not been interbred with cattle.
The buffalo ranch is therefore significant for its role
in the history of wildlife management and the preser-
vation of the American bison.

Current Status

A program to raise bison like domestic cattle in
Yellowstone may seem incongruous in retrospect,
but the buffalo ranch stands as a reminder that
today’s well-intended wildlife management policies
may have unintended consequences and be over-
turned by changing values and advances in ecological
knowledge.

The Lamar Buffalo Ranch Historic District in-
cludes five buildings: a ranger station, constructed in
1915 as the buffalo keeper’s residence; a pole-fenced
corral built and rebuilt from 1915 to the 1930s; a log
barn for hay and horses (1927); a bunkhouse (1929);
and a residence used for the assistant buffalo keeper.
The vegetation around the ranch is mostly sagebrush
and nonnative grasses that were planted during the
period of hay cultivation or that migrated into the
area. Remnants of irrigation ditches, fencing, and
water troughs can still be found.

The bunkhouse is used by the Yellowstone
Forever Institute, which conducts classes and
seminars during the summer and by Expedition
Yellowstone, the park’s overnight program for school

The Lamar Buffalo Ranch, in operation from 1906 until
the 1950s, was the center of efforts to increase the
herd size of bison in Yellowstone.
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Bison calf butting park ranger at the buffalo ranch,
1930s.

groups. In 1993, Yellowstone Forever (then the
Yellowstone Association) replaced the old tourist
cabins with insulated and heated cabins. Except for
the phone line, the cabins and other buffalo ranch
facilities are off grid. The main source of power is a
7-kilowatt photovoltaic array installed in 2000 with
industrial battery storage and two alternating 12-kilo-
watt engine generators.

Funding from the park’s non-profit partner,
Yellowstone Forever, is enabling the National Park
Service to use the buffalo ranch as a model for off-
grid environmental stewardship by adding more solar
panels, low-flow water fixtures, micro-hydropower,
on-demand hot water, zero-waste and recycling
programs, and more energy-efficient windows,
while preserving the historic integrity of the original
structures.

More Information

Franke, M.A. 2005. To save the wild bison: Life on the edge
in Yellowstone. Norman, OK: University of Oklahoma
Press.

Meagher, M.M. 1973. The bison of Yellowstone National
Park. National Park Service.

Pritchard, J.A. 1999. Preserving Yellowstone’s natural condi-
tions: Science and the perception of nature. Lincoln, NE:
University of Nebraska Press.

Rydell, K.L. and M.S. Culpin. 2006. Managing the
“Matchless Wonders”: A History of Administrative
Development in Yellowstone National Park, 1872—-1965,
Edited by National Park Service, Yellowstone Center for
Resources. Yellowstone National Park, Wyoming.

Sellars, R.W. 1997. Preserving nature in the national parks: A
history. New Haven, CT: Yale University Press.



Roosevelt Lodge Historic District

The Roosevelt Lodge Historic District, which in-
cludes 130 buildings, was listed on the National
Register of Historic Places in 1983, with a period of
significance from 1906 to 1948. The accommodations
are still rustic, with unpaved roads into and around
the lodge and cabins.

The area has undergone intermittent expan-
sion and changes as visitor use has changed and
facilities have aged over the years. The architectural
appearance of the original lodge is retained only in
the lounge and dining room. The other sections of
the building have been modified. The interior has
become congested with multiple activities, some of
which were not part of the original building—a bar,
merchandise cases, and offices.

In 2009, the National Park Service completed an
environmental assessment for the Tower-Roosevelt
area in order to protect the area’s natural resources
and preserve its historical character, including the
rustic architecture of Roosevelt Lodge and the view
from the lodge porch across the meadow to the
distant mountains. The plan also calls for pulling the
parking lot away to improve views and reduce con-
gestion near the lodge.

Roosevelt Lodge, 1920

Indians, fur trappers, and explorers on the Bannock
Trail camped in this area where a sagebrush meadow
was encircled by Douglas fir, quaking aspen,

and a mountain stream that tumbled toward the
Yellowstone River. As part of his journey through
the park, President Chester Arthur camped in this

Roosevelt Lodge interior with photograph of Theodore
Roosevelt, 1920s.

The Roosevelt Lodge before i
(Haynes postcard, 1927).

t faced a parking lot

area in 1883. In 1906, the Wylie Permanent Camping
Company built a tent camp that became known as
“Camp Roosevelt,” though Theodore Roosevelt
never camped there. The tents were replaced by a
lodge and cabins in the 1920s, and Lost Creek has
shifted course, but people still enjoy staying at this
scenic spot on the park’s northern range.

For Dudes and Scientists
Camp Roosevelt’s location provided an overnight
stop for visitors traveling between Mammoth Hot
Springs and Canyon. As at other Wylie camps, guests
slept in striped tents with wood floors, gathered at
a larger tent for communal meals and sing-alongs,
and were transported around the park in the Wylie
Company’s vehicles. The successor to the Wylie
Company, the Yellowstone Park Camping Company,
built the park’s first and smallest lodge at Camp
Rooseveltin 1919. The lodges were built to accom-
modate the increasing number of visitors arriving in
their own automobiles who wanted something more
than a tent but less expensive and formal than the
park’s hotels.

At Camp Roosevelt, the concessioners wanted
to create the atmosphere of a dude ranch, and
Superintendent Horace Albright described it as “a
place visitors would like to stay indefinitely.” It did
provide a base for fishing parties and saddle-horse
trips, but it was also expected to serve as a field
laboratory where teachers and their students could
conduct research at minimum expense, a purpose
that the first director of the National Park Service,
Stephen Mather, was promoting for the parks. In
what was a forerunner to the educational programs
found in the parks today, the National Park Service
hired H.S. Conard, a naturalist at Grinnell College,
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to present lectures and to conduct daily field trips
for Camp Roosevelt visitors and collect botanical
specimens for the park museum. Scientists based at
the lodge conducted studies on the park’s wildlife.
From 1921 to 1923, the lodge was the headquarters
for a boy’s summer camp run by Alvin Whitney of
the New York State School of Forestry at Syracuse
University.

The Buildings

The lodge, constructed of unpeeled logs and com-
pleted in 1920, was originally surrounded by 43 small
log cabins, the first of which were completed in 1922.
Over the years, the Roosevelt Lodge area became a
repository for guest cabins brought from areas in the
park where they were no longer wanted. By 1982, the
corral had been moved farther from the cabins, of
which there were now 110 of four main types.

Northeast Entrance, 1935

The entrance station and ranger residence at
Yellowstone’s Northeast Entrance were constructed
in 1935 in a rustic style that was becoming emblem-
atic of national park architecture. According to its
listing as a National Historic Landmark in 1987, the
entrance station “subconsciously reinforced the visi-
tor’s sense of the western frontier and the wilderness
he was about to enter. The building was not only the
physical boundary, but the psychological boundary
between the rest of the world and what was set aside
as a permanently wild place.” The station is consid-
ered “the best of its type remaining in the National
Park System.”
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Northeast Entrance station is considered “the best of
its type remaining in the National Park Service.”

The entrance station was constructed with two traf-
fic lanes passing through it. When it became necessary
to accommodate the increasing number of recreation
vehicles too tall to fit in the passage, a lane was added
to each side of the building rather than alter it.

The station is currently considered to be in good
condition. Extensive rehabilitation of the entrance
station in 1984 repaired log ends and replaced log
rafters and the roof. The oakum rope chinking re-
mains. Two street lights and a flagpole were added,
and concrete bollards were placed on the east and
west sides to prevent vehicles from driving into the
building. The interior of the checking station has
undergone little change over the years. Although the
original plans called for earthen floors, the rooms
have concrete floors that were probably poured
sometime after construction. The original wood stove
that heated the central portion of the station was
replaced with an oil stove in the same location.



Historic Roads, 1905

The road construction that began in Yellowstone in
the 1870s became the United States’ first large-scale
road plan and served as a model for other parks,
especially in its use of local materials. Even after
Yellowstone could be reached by train in 1883, the
difficulty of transport and road construction in a geo-
logically and climatically challenging terrain required
enormous labor and innovative engineering. The de-
velopment of a road system was essential in making
Yellowstone more accessible to the public. Over the
years, advances in road standards and construction
technology have led to changes in the roads’ appear-
ance, but the overall design has remained largely
intact, along with many historical features such as
bridges, culverts, and guardrails.

Touring the Park

At first, travel to and within the park was difficult. Visitors
had to transport themselves or hire an expensive guide.

In the park, they found only a few places for food and
lodging. Access improved in 1883 when the Northern
Pacific Railroad reached Cinnabar, Montana, a town near
the north entrance.

A typical tour began when visitors descended from the
train in Cinnabar, boarded large “tally ho” stagecoaches
(above), and headed up the scenic Gardner Canyon to
Mammoth Hot Springs. After checking into the hotel,
they toured the hot springs. For the next four days, they
bounced along in passenger coaches called “Yellowstone
wagons,” which had to be unloaded at steep grades. Each
night visitors enjoyed a warm bed and a lavish meal at a
grand hotel.

These visitors carried home unforgettable memories

of experiences and sights, and they wrote hundreds of
accounts of their trips. They recommended the tour to
their friends, and each year more came to Yellowstone
to see its wonders. When the first automobile entered in
1915, Yellowstone became accessible to anyone in the
nation who could afford a car.

Hiram Chittenden

The 310-mile (500 km), figure-eight road system that
connects Yellowstone’s five entrances, developed
areas, and major attractions remains largely the same
as when engineer Major Hiram Chittenden finished
his work on it in 1905. Through his role in designing
Yellowstone’s roads, bridges, and other structures,
Chittenden had a lasting effect on the appearance

of our national parks. While stating that they should
be maintained “as nearly as possible in their natural
condition, unchanged by the hand of man,” he would
use masonry and add or remove trees and other
landscaping so that “the roads will themselves be
made one of the interesting features of this interest-
ing region.”

Throughout the park, he replaced many wooden
bridges with steel or concrete. His most difficult
project was the replacement of the rickety trestle at
Golden Gate with a 200-foot (61-meter) viaduct, a se-
ries of 11 concrete arches built into the cliff wall over
a canyon. In 1902, he persuaded Congress to make
the appropriation needed to complete the park’s road
system. This included some of Chittenden’s signature
achievements: the road over Sylvan Pass, the road to
Mount Washburn (now called Chittenden Road),
and the bridge over the Yellowstone River above the
Upper Falls, which at last provided a direct means of
getting to the east bank of the river. Over the years,
the Golden Gate viaduct had to be reconstructed,
and the bridge over the Yellowstone River was con-
demned in 1959 and replaced by a modern bridge. A
campaign to preserve the original bridge by building
the new Chittenden Memorial Bridge in a different
place was thwarted by the discovery that Chittenden
had used the only logical location.

Before leaving Yellowstone in 1906, Chittenden
was also responsible for overseeing the redesign of
the park’s north entrance, including construction of
the arch and, through irrigation, fertilization, and the
planting of alfalfa, transforming 50 acres adjacent to
Gardiner into a green field that would provide winter
forage for pronghorn and other game animals. Today,
park staff and partners are working to restore the
field to its natural condition, but the Roosevelt Arch
endures.
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Trailside Museums (1929-1932)

The museums at Fishing Bridge, Madison Junction,
and Norris Geyser Basin were designated National
Historic Landmarks in 1982 because their exagger-
ated features and organic forms exemplify rustic
design in the national parks and served as models for
hundreds of park buildings constructed during work
relief programs of the 1930s. As envisioned by the
chairman of the American Association of Museums,
Hermon Bumpus, they also established the idea of
“trailside museums” where visitors could learn about
an area within a park. Bumpus regarded national
parks as “roofless museums of nature” with unla-
beled exhibits and the trailside museum as the place
to provide the labels.

Designed by architecht Herbert Maier in a style
that became known as “Parkitecture,” the museums
have the battered rubble masonry and clipped gables
of a traditional bungalow style, but use locally avail-
able materials left in their natural condition to reflect
the scale and roughness of the landscape. The asym-
metrical boulders and gnarled logs display the irregu-
larities of nature. Maier, who also designed museums
for Grand Canyon and Yosemite, regarded build-
ings in national parks as “necessary evils” because
even the best was “somewhat of an intruder.” The
buildings’ National Register nomination described
the trailside museums as “a perfect solution for an
architecture appropriate to the outdoors: informal
through the use of natural materials and horizontal
lines,” but with “a strength of design and heavy-
handed expressions” that “suggested the smallness of
man in relation to nature.”

History
In 1928, Yellowstone Superintendent Horace
Albright proposed the construction of “small local
museums” to provide visitors with information that
would “make their sojourn educationally as well as
recreationally profitable.” With a grant from a foun-
dation set up by John D. Rockefeller and the guid-
ance of Dr. Bumpus, the American Association of
Museums built four such museums in Yellowstone.
The Museum of Thermal Activity, constructed at
Old Faithful, opened to acclaim for its quality materi-
als and construction, and for the way it blended into
its surroundings. However, it was razed and replaced
by a more modern visitor center in 1971. The exteriors
of the other museums have changed little since their
completion by 1932, but the interiors have undergone
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small and large alterations in design and use. Only
the Norris Geyser Basin Museum still has its original
name.

In a 1942 report, park naturalist Bert Long
pointed out that “due to lack of funds,” there were
“many obvious gaps and inadequately told phases” of
the Yellowstone story as told in its museums, and that
many of the exhibits contained obsolete scientific
theories. “Every attempt should be made to include
in each museum information pointing out what there
is to do of a recreational nature in its surroundings,”
Long urged. “Get the people out of their cars, on the
trails to the features and half the battle is more than
won.” The difficulty of funding and keeping exhibits
up to date has not lessened over the years, nor has
the goal of getting people out of their cars.

Fishing Bridge Museum, 1931

Now called the Fishing Bridge Visitor Center, the
building was designed so that visitors approach-
ing from the parking lot could see through it to
Yellowstone Lake, where stone steps lead down to
the shore.

Antlers, rams’ horns, and bighorn sheep skulls still
decorate the two wrought-iron chandeliers, but they
were removed from the log frame around the screen
in the adjacent amphitheater, where the original log
seats have been replaced with thick plank seats. No
longer used, the fireplace beneath the large stone
chimney inside the museum is concealed from public
view in a small area used for offices. Other changes
include the linoleum tiles over the concrete floor,
fluorescent lighting, plywood covers on some of the
windows to allow removable walls for the exhibits,
and replacement of the window glass with green
plastic to accommodate lighting for exhibits.

The Fishing Bridge Visitor Center, 2007.



Norris Geyser Basin Museum, 1929

The open foyer through the middle of the Norris
Museum still functions as the visitor’s gateway to the
Norris Geyser Basin; in particular, it frames the view
to the north of the Porcelain Basin. One of the two
rooms on either side of the foyer originally contained
bird specimens, but both now have exhibits explain-
ing geothermal activity and life in thermal areas. Also
designed by Maier with rustic architectural features,
the nearby “comfort station,” as it was then called,
was converted to a Yellowstone Forever bookstore
after a larger restroom of more contemporary style
was built closer to the parking lot.

Madison Museum, 1929

Overlooking a meadow beyond which the Gibbon
and Firehole rivers join to form the Madison River,
the Madison Museum was intended to focus on park
history, especially the nearby site where the 1870
Washburn Expedition was thought to have origi-
nated the idea of a national park as a way to protect
the thermal areas from commercial development. In
accordance with Bumpus’s vision of the museum’s
“function as a national monument,” a large glass
transparency created from a 1930 photograph was
placed prominently in a window where the light
shone through a re-enactment of the Washburn party
gathered around a campfire.

In 1940, a park naturalist suggested that the main
room’s floor, made of large, uneven pieces of rhyo-
lite, should be covered with oak or pine to “avoid
possible hazards to visitors from stumbling falls”

and make it easier to clean. That did not happen,
but when the building was transformed into the
“Explorers’ Museum” as part of Yellowstone’s 1972
centennial celebration, carpeting and track light-
ing were installed, the wood stove that used to heat
the building was removed, and the exhibits were
redesigned.

In acknowledgement of evidence long put forth
by historian Aubrey Haines that refuted the “camp-
fire story,” the re-enactment image and references
to the Washburn party’s role in establishing the
first national park were removed from the museum.
However, in deference to Albright, still influential in
retirement, and National Park Service officials who
would not abandon the story, the purported camp-
fire discussion was commemorated in a sign placed
outside the museum: “...there emerged an idea. ..
that there should be no private ownership of these
wonders but that the area should be preserved for
public enjoyment.” The sign is still there, but by 1975
the museum was unstaffed and vandalized.

What remained of the exhibits was removed, and
the building was vacant until 1991, when it became
home to an “Artists in Residence” program for
several years. Since 1995, Yellowstone Forever has
had a bookstore there, and what is now called the
“Madison Information Station” also bears a “Junior
Ranger Station” sign, making it a stop for those earn-
ing their badges.
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The Madison Information Station, 2009.
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Haynes Photo Shops

As leaders in concessions development in
Yellowstone from 1884 to 1962, Frank Jay Haynes
and his son, Jack Ellis Haynes, constructed many
buildings for their enterprises. Among the few that
remain, the Haynes stores at Old Faithful (1897 and
1927) and in Mammoth Hot Springs (1929) were
most important to the primary business of taking,
developing, and selling photographs. By helping
Yellowstone gain international recognition for its
natural wonders, the Haynes’ photography promoted
both tourism in the West and the idea of a national
park.

The Old Faithful building is an example of the rus-
tic style that was becoming popular in western parks,
while the Mammoth building displays a transitional
architectural style influenced by the Crafts move-
ment, a departure from more traditional revival styles
prevalent in Mammoth and unrelated to the rustic
architecture common elsewhere in the park.

History

F. Jay Haynes first photographed Yellowstone
National Park in 1881 to publicize the Northern
Pacific Railroad. Encouraged by Superintendent
Philetus Norris, who wanted to promote park visita-
tion, Haynes built stores on land leased in Mammoth
Hot Springs in 1884 and at Old Faithful in 1897. After
he retired, his son Jack took over the business, and

in 1927 built stores, called photo or picture shops, in
the Mammoth and Fishing Bridge campgrounds, and
a larger facility near what was then the Old Faithful
Auto Camp. Eventually, 13 Haynes stores were
opened in hotels or their own buildings.

The 1927 Old Faithful store, designed and con-
structed in two months by contractor George Larkin,
had living quarters on the second floor over a photo-
finishing operation as well as a retail shop. A two-
story dormitory for Haynes employees was added
in 1951, and an addition to the rear of the building
several years later.

The Mammoth Hot Springs facility, designed
by Bozeman, Montana, architect Fred Willson and
completed in 1929, served as the headquarters for the
Haynes photographic business in the park. It in-
cluded an overnight photo-finishing service, and re-
tail space that carried an assortment of photographs,
books, camera film, and other supplies. The drive-
through canopy acknowledged the growing influence
of the automobile on architectural design.
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From a Haynes postcard of the Haynes Picture Shops
Headquarters at Mammoth Hot Springs, 1934.

Current Status

Jack Haynes operated the family business until his
death in 1962. After running the company for an-
other five years, his wife Isabel sold it to Hamilton
Stores, owned by the Povah family. After most of
the Old Faithful building was moved in three pieces
and reconfigured near the newly constructed Snow
Lodge in 1971, Hamilton Stores renovated the
dormitory and added a front porch. Nearly all of the
exterior materials on the original store are still pres-
ent or have been replaced by the same materials. By
1998, the original Snow Lodge had been razed and
anew Snow Lodge opened immediately adjacent to
the Hamilton Store.

When the Hamilton Stores contract expired in
1999, the National Park Service purchased the build-
ings at Old Faithful and Mammoth. The Old Faithful
store detracted from the appearance of the new Snow
Lodge, and after considering several alternatives, in
2009 the National Park Service dismantled the dor-
mitory and moved the original portion of the build-
ing to a site near its original location. Yellowstone
Forever now occupies the old Photo Shop. Its former
site has been landscaped as public open space.

After a considerable rehabilitation and restora-
tion project, the park concessioner, Yellowstone Park
Lodges, has relocated several of their offices to the
building. However, some of the areas are also open
for public view.



Y T m T -:_"

o ﬂ—é-"'—i

The Fountain Hotel (left) and Grand Canyon Hotel (right), shown here from Haynes postcards, are two of several

hotels that are no longer standing in Yellowstone.

Lodging No Longer Standing

Marshall’s Hotel, which stood near the present-day
intersection of Fountain Flats Drive and Grand Loop
Road, was built in 1880 and was the second hotel in
the park. Later renamed the Firehole Hotel, it was
mostly razed in 1895, with other buildings removed
later.

Fountain Hotel opened in 1891 north of Fountain
Paint Pot. This was one of the first Yellowstone hotels
where bears were fed for the entertainment of guests.
The hotel closed after 1916 and was torn down
in 1927.

Four lodging facilities were built at Norris. Three
were built between 1886 and 1892; the first two
burned. The last hotel at Norris, which overlooked
Porcelain Basin, served the public from 1901 to 1917.

Three hotels were built in succession at Canyon,
the last being the largest structure in the park. Sited
where the horse stables are now, the Canyon Hotel
was closed in 1958 due to financial and maintenance
problems and burned in 1960.

These and other sites of former park facilities are
historic archeological sites. They are studied and
documented for what they reveal about past visitor
use in the park.

More Information

Flather, B. Red Sowash and the Round Prairie Saloon
Yellowstone Science. 11(4).

Goss, R.V. Yellowstone's first general store: A legacy of
Jennie Henderson and her family. Yellowstone Science.
13(2).

Hert, Tamsen Emerson, Luxury in the wilderness. The Grand
Canyon Hotel 1911-1960. Yellowstone Science. 13(3).

Quinn, R. Overcoming Obscurity. The Yellowstone
Architecture of Robert C. Reamer. Yellowstone Science.
12(2).

Construction of Other Park Buildings

Lake General Store, 1920

Lake Ranger Station, 1922-23

Mammoth Chapel, 1912-13

Mammoth Gas Station, 1920

Old Faithful Gas Station (Lower), 1920, 1925

Old Faithful Lower General Store, 1897, 1921 addition
Old Faithful Upper General Store, 1929-30

South Entrance Ranger Station Duplex, 1928

Tower General Store, 1932

West Thumb Ranger Station 1925; now an information
station

Reinhardt, K.W. Old Faithful Inn: Centennial of a beloved
landmark. Yellowstone Science 12(2).

Rydell, K.L. and M.S. Culpin. 2006. Managing the “match-
less wonders”: A history of administrative development
in Yellowstone National Park, 1872—-1965, Edited by

National Park Service, Yellowstone Center for Resources.

Yellowstone National Park, Wyoming.

Wheaton, R.L. Architecture of Yellowstone: A microcosm of
American design. Yellowstone Science 8(4).

Whittlesey, L., and P. Schullery, The Roosevelt Arch: A
centennial history of an American icon. Yellowstone
Science 11(3).

Staff Reviewers
Zehra Osman, Landscape Architect
Alicia Murphy, Park Historian
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Cultural Landscapes
Cultural landscapes are settings that
human beings have created in the natural
world. They are geographic areas that have
been shaped by human manipulation of
natural and cultural resources and are
associated with historic events, people, or
activities in the park. They reflect signifi-
cance of the historic setting and recognize
the influence of human beliefs and actions
over time on the natural landscape. A cul-
tural landscape is an indicator of cultural
patterns, values, and heritage through the
way the land is organized and divided, pat-
terns of settlement, land use, circulation,
and the types of structures that are built
and their placement in the landscape.
Yellowstone National Park contains
an array of landscapes that reflect the
park’s history, development patterns, and
a changing relationship between people
and the unique Yellowstone environment.
In Yellowstone, these landscapes are often
a physical record of the early and ongoing
efforts to balance resource preservation
and facility development for public enjoy-
ment. They include sites such as Artist
Point and Apollinaris Spring and the land-
scape features and patterns that contribute
to the character of the Roosevelt Lodge
Historic District. They also include areas
significant to Native American cultures,
such as Obsidian Cliff and sacred sites.
Yellowstone’s cultural landscapes are
being inventoried to identify landscapes

eligible for the National Register and to ensure new

undertakings are compatible with them.

More Information

= ¥t f e S
This iconic view of the Lower Falls of the Yellowstone River was
photographed from Artist’s Point. Artist’s Point was named to
recognize the crucial role of the work of artists in the creation
of Yellowstone National Park. The work of photographers

and painters like Thomas Moran, persuaded distant legislators
of Yellowstone’s awesome beauty and natural and cultural

significance.

e —

Grand Canyon of the Yellowstone River. Oil on Canvas 1872 by
Thomas Moran.

Staff Reviewer
Zehra Osman, Landscape Architect

Carr, E. 1999. Wilderness by design: landscape architecture
and the National Park Service. Lincoln, NE: University of

Nebraska Press.

McClelland, L.F. 1998. Building the National Parks: Historic
Landscape Design and Construction. Baltimore, MD:

Johns Hopkins University Press.

McClelland, L.F. 1995. Historic park landscapes in national
and state parks: National Register of Historic Places

Multiple Property Documentation form.

NPS-28 (Cultural Resources Management Guideline)
Shapins Associates, 2006. Cultural Landscape Inventory for

Artist Point. National Park Service.
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Collections

Yellowstone’s collections document the cultural and
natural history of the world’s first national park and
the conditions of its resources. The historic collec-
tions document the park from pre-history through
the present. The collections include objects and
written records that document the history and sci-
ence of the park, changes in perception and meaning
over time, and the interaction between people and
nature. Specimens range from geologic and natural
history to Native American and European American
cultural materials.

It is National Park Service policy to collect, pro-
tect, preserve, provide access to, and use objects,
specimens, and archival and manuscript collec-
tions to aid understanding and advance knowledge.
Collections play important roles in resource man-
agement, research, and education programs, and
function as baseline databases for park natural and
cultural resources.

With several million items, Yellowstone has one of
the largest collections in the National Park Service.
Yellowstone National Park’s collections grow con-
tinuously with the addition of archival records
(generated mostly by National Park Service staff),
archeological and natural science objects, important
donations, and occasional purchases.

The Heritage and Research Center houses Yellowstone's
museum collection, archives, and research library.

Heritage and Research Center

For years, the collections were housed in various
locations within and outside of the park, where they
were frequently threatened by flood, fire, environ-
mental degradation, theft, and inattention. With
the opening of the Heritage and Research Center
in 2005, the collections of “Wonderland” are finally
housed together, with the exception of the historic
vehicles, and their storage brought up to the stan-
dards demanded by the National Park Service, the
American Alliance of Museums, and the National
Archives and Records Administration.

Quick Facts

Numbers in Yellowstone
e More than one million museum
items, including 30 historic vehicles

e The archives housing several million
records, including manuscripts,
photos, maps, films, oral histories,
administrative records, and
scientific data that documents the
natural and cultural resources of
the park as well as its development
and management

e Aresearch library containing more
than 20,000 books, periodicals,
theses and dissertations,
unpublished manuscripts, microfilm
and other micrographic formats
of historical newspapers and
scrapbooks, brochures, technical
reports, and audio visual material

Together, more than four million items,
one of the largest in the National Park
Service.

Where to See
Gardiner, Montana

e  The Heritage and Research Center
is open Monday-Friday, 9 am—
4:30 pm (except federal holidays);
the public is welcome to tour the
temporary exhibits located in the
lobby.

e The library is open to the public
Monday-Thursday.

e The archives, herbarium, and
museum collections may be
accessed for research purposes by
appointment.

e Public tours may be available from
June to September. Call (307) 344-
2264 to reserve a space.

Conducting Collections Research
Researchers range from local high
school students working on term papers
to tourists re-tracing an ancestor’s

visit, and from park staff developing

education programs or researching
climate change to filmmakers preparing
a miniseries for PBS.

Researchers are encouraged to complete
their preliminary research at other
archives, libraries, and/or museum
collections with a broad topical focus
before approaching the holdings of
Yellowstone National Park. Access

to materials is dependent upon their
physical condition and the level of
processing to date by the park staff. All
research must be done on-site in the
museum research room or the library/
archives reading room. A growing
amount of material has been digitized
and made available online. Visit the
collection webpage for links to these
materials.

For more information, visit
www.nps.gov/yell/learn/historyculture/
collections.htm
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Most of these items are kept in the Heritage
and Research Center, which is located in Gardiner,
Montana. The Heritage and Research Center is a
collections storage facility that also houses the park’s
herbarium and archeology lab, and features small
rotating exhibits in the lobby.

Museum Collection

Yellowstone’s museum collection contains more than
one million items that, along with the archives and
library collection, document the cultural and natural
history of the park. The museum collection consists
of natural history, archeological, and cultural objects,
including obsidian points, skulls from the first wolves
reintroduced in the park, Thomas Moran’s original
watercolor field sketches, William Henry Jackson’s
photographs, furniture from the historic hotels and
other historic structures, and an extensive historic
vehicle collection ranging from stagecoaches and
wagons, through early buses and automobiles, to fire
trucks and a snowmobile.

The collection is used each year by park staff and
other researchers looking for background informa-
tion on Yellowstone history, specific reference mate-
rial, and illustrations for commercial products, school
programs, special events, and adult education. The
televised series, “The National Parks: America’s Best
Idea,” by Ken Burns contained hundreds of images
from Yellowstone’s collections.

While the Heritage and Research Center does
have some rotating exhibits in the lobby area, the

One of more than 150 skulls and skeletal materials in

the museum collection from the park’s Wolf Project,
wolf 007F was released in Yellowstone in 1995 as a
Rose Creek pup. She joined 002M from the Crystal
Creek pack in 1996 to form the Leopold Pack, the first
naturally formed pack of the new era. She was killed
by wolves of the Geode Creek pack in 2002.
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facility was not designed to be a museum, but rather a
research center and a state-of-the-art storage facil-
ity. With exception of some restricted collections,
such as Thomas Moran’s original watercolor field
sketches, William Henry Jackson’s photographs, and
other rare or fragile items, the museum collections
are accessible to researchers by appointment only
and require at least 24-hours advanced notice.

Historic Vehicle Collection
Yellowstone National Park’s historic vehicle col-
lection currently includes thirty horse-drawn and
motorized vehicles. They range from stagecoaches
operated by the Yellowstone Park Transportation
Company (later the Yellowstone Park Company)
and Monida and Yellowstone Stage Company (later
the Yellowstone-Western Stage Company), to early
Yellowstone Park Transportation Company tour-
ing cars, buses, and service trucks, to National Park
Service scooters and a fire engine. Also represented
in the collection are numerous human-powered
vehicles, including fire hose carts and handcarts, or
“Mollys” used by hotel maids and bellmen.

The vehicle collection is one of the largest in
the National Park Service. Currently housed in
an historic structure (a former Yellowstone Park
Transportation Company structure built in 1925 to
replace the original transportation facilities destroyed
by fire), it is hoped that a more suitable storage/ex-
hibit facility will eventually be constructed, possibly
as a wing of the Yellowstone Heritage and Research
Center. The vehicle collection is currently not open
to the public.

The majority of the vehicles were received from
TW Recreational Services, Inc. (successor to the

- -
Yellowstone's historic vehicle collection, one of the
largest in the National Park Service, includes this 1917
touring car.



Yellowstone Park Company) in 1991. Others have
been added to the collection (such as the Willys

fire truck, pictured on page 176) when they became
obsolete or surplus to National Park Service needs.
In 2016, a 1965 Bombardier Model R-12 snowcoach
(#706) became the most recent addition to the his-
toric vehicle collection when the park phased out the
use of these coaches.

Volunteers performed initial cleaning of the
vehicles, and the Yellowstone Association and
Yellowstone Park Foundation (which merged in 2016
to become Yellowstone Forever) have also provided
funding for preservation and conservation efforts.

More recently, some federal funding was provided
for extensive preventative conservation treatment
(cleaning and stabilizing some of the vehicles) by
National Park Service staff. Some of the vehicles have
been loaned to other museums and institutions for
special exhibits, and the entire collection was the
focus of a segment in “Hidden Yellowstone,” a film
aired by the Discovery Channel.

Archives

The Yellowstone National Park archives houses
records that document natural and cultural resources
of the park as well as how the national park idea
developed after Yellowstone’s establishment, how
policies for managing the world’s first national park
were developed, and how they continue to develop
today. The Yellowstone Archives is an affiliate of the
US National Archives and Records Administration
and houses a unique record of physical and admin-
istrative development beginning with early civilian
superintendents and pioneer entrepreneurs, through

the turn-of-the-century military era, to the founding
and development of the National Park Service.

The collections include documents from the
military administration of the park (1886-1918),
administrative records from the establishment of the
National Park Service (1916) to the present, resource
management records that document how the natu-
ral and cultural resources are protected, records of
major projects that have occurred in the park, the re-
cords of park concessioners such as the Yellowstone
Park Company, and donated manuscripts. The
collection also contains historic maps, photographs,
films, oral histories, administrative records, and sci-
entific data.

The park is allowed to permanently hold federal
records created by the park’s administration in-
stead of transferring them to the National Archives
because of its affiliation with the National Archives
and Records Administration (NARA). While legal
custody of these records belongs to NARA, physical
custody is kept by Yellowstone National Park to allow
researchers to have the best access to both current
and historical resources in one location. Finding aids,
or detailed descriptions, of the collections, as well as
information about accessing the documents, may be
found on the Yellowstone Archives webpage.
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Research Library

The mission of the Yellowstone Research Library

is to collect published and unpublished materials
related to the greater Yellowstone ecosystem and to
make these materials available to park staff, research-
ers, and the general public. The library collection
consists of more than 20,000 books, periodicals,

The archives are an affiliate of the National Archives
and include records from the US Army’s administration
of the park.

The Yellowstone Research Library is in the midst of
a digitization project that will make library records
accessible online.

Preserving Cultural Resources 55
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theses and dissertations, unpublished manuscripts,
microforms of historic newspapers and scrapbooks,
brochures, technical reports, and audio/visual
material.

The Map Room collection includes a large num-
ber of published maps from 1865 to the present.

In the Rare Book Room are first editions of clas-

sic volumes pertaining to the park such as Hiram
Chittenden’s Roads in Yellowstone National Park
reports and John Steinbeck’s Travels with Charley;
one-of-a-kind annotated volumes, including
Superintendent Nathanial Langford’s edition of

the Vigilantes of Montana; and unique ephemeral
publications like tourist guidebooks, concessioner
brochures, and railroad timetables. Donations from
Yellowstone Forever (formerly the Yellowstone
Association and Yellowstone Park Foundation), and
private donors, as well as funding provided by the
National Park Service, have made possible an impres-
sive, possibly unsurpassed, example of Yellowstone
National Park resources.

The library has also hosted teacher training semi-
nars focusing on primary documents and teacher-
led high school writing groups. In 2006, the library
staff began a bookmobile service that travels around
the park interior once a month during the summer.
Participation in the program has grown by at least
30% every year since it began.

The Yellowstone Library and Museum
Association, predecessor of the Yellowstone
Association (now Yellowstone Forever), was orga-
nized in 1933 in part “to assist in the establishment
and development of a Yellowstone Park Library

56 Yellowstone Resources and Issues Handbook, 2020

FREQUENTLY ASKED QUESTION:

Can | access the collections online?

The Yellowstone Research Library’s catalog is available
through the Wyoming Library Databases consortium
(https://wyld.ent.sirsi.net/client/en_US/yrl) and

the National Park Service’s libraries (www.library.nps.
gov). Records that are available online are linked through
the library catalog. Finding aids for processed archives
collections may be accessed at www.nps.gov/yell/
historyculture/archives.htm.

A growing amount of the collections have been digitized
and made available online: Superintendent’s reports,
oral histories, photographs, documents, maps, and
architectural drawings can be found on the Montana
Memory Project, mtmemory.org. Additional photographs
can be found on the Open Parks Network, https://
openparksnetwork.org/explore/collections/yellowstone-
photo-albums/. Electronic files of published scientific
articles are available in the Data Store on the Integrated
Resources Management Applications (IRMA) website,
irma.nps.gov/Portal.

Some of the museum collections may be viewed on the
NPS Web Catalog: https://museum.nps.gov/

for the use of rangers, ranger naturalists and others
dealing with park visitors and the public.” While the
library collection is now the property of the National
Park Service, Yellowstone Forever continues to sup-
port the library by employing librarians and provid-
ing most of the funding for purchases and subscrip-
tions as well as for specific library projects.

Staff Reviewer
Ann Foster, Acting Supervisory Museum Curator



zone ecosystems on Earth.

The Greater Yellowstone Ecosystem, with Yellowstone at its core, is one of the largest nearly intact temperate-

Greater Yellowstone Ecosystem

At 3,437.5 square miles (8,903 km?),Yellowstone
National Park forms the core of the Greater
Yellowstone Ecosystem—one of the largest nearly
intact temperate-zone ecosystems on Earth. Greater
Yellowstone’s diversity of natural wealth includes
the hydrothermal features, wildlife, vegetation, lakes,
and geologic wonders like the Grand Canyon of the
Yellowstone River.

Heart of an Ecosystem

Yellowstone National Park was established in 1872
primarily to protect geothermal areas that contain
about half the world’s active geysers. At that time, the

natural state of the park was largely taken for granted.

Quick Facts

Space and Ownership o

e 12-22 million acres; 18,750-
34,375 square miles (sizes,
boundaries, and descriptions of any
ecosystem can vary.)

individuals

Wildlife
e  States: Wyoming, Montana, Idaho o

e  Encompasses state lands, two
national parks, portions of five o
national forests, three national
wildlife refuges, Bureau of Land
Management holdings, private and
tribal lands.

Managed by state governments,
federal government, tribal o
governments, and private

One of the largest elk herds in
North America

Largest free-roaming, wild herd of °
bison in United States

e One of few grizzly populations in
contiguous United States

As development throughout the West increased,

the 2.2 million acres (8,903 km?) of habitat that now
compose Yellowstone National Park became an
important sanctuary for the largest concentration of
wildlife in the lower 48 states.

The abundance and distribution of these animal
species depend on their interactions with each other
and on the quality of their habitats, which in turn
is the result of thousands of years of volcanic activ-
ity, forest fires, changes in climate, and more recent
natural and human influences. Most of the park
is above 7,500 feet (2,286 m) in elevation and un-
derlain by volcanic bedrock. The terrain is covered
with snow for much of the year and supports forests

Management Challenges
Climate change

e Invasive species

e Managing an ecosystem across
political boundaries

e land use change

In Yellowstone:

— Bison management

—  Grizzly bear management

— Native fish conservation

e Rare sightings of wolverine and

lynx

— High visitation

Greater Yellowstone Ecosystem 57
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dominated by lodgepole pine and interspersed with
alpine meadows. Sagebrush steppe and grasslands on
the park’s lower-elevation ranges provide essential
winter forage for elk, bison, and bighorn sheep.
SNOW.
Influence of Geology
Geological characteristics form the foundation of
an ecosystem. In Yellowstone, the interplay between
volcanic, hydrothermal and glacial processes, and
the distribution of flora and fauna, are intricate. The
topography of the land from southern Idaho north-
east to Yellowstone probably results from millions of
years of hot-spot influence. Some scientists believe
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The Greater Yellowstone Ecosystem. Description of an ecosystem’s size, boundaries,
and characteristics can vary greatly.
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the Yellowstone Plateau itself is a result of uplift due
to hot-spot volcanism. Today’s landforms even influ-
ence the weather, channeling westerly storm systems
onto the plateau where they drop large amounts of

The volcanic rhyolites and tuffs of the Yellowstone
Caldera are rich in quartz and potassium feldspar,
which form nutrient-poor soils. Thus, areas of the
park underlain by rhyolites and tuffs generally are
characterized by extensive stands of lodgepole pine,
which are drought-tolerant and have shallow roots
that take advantage of the nutrients in the soil.

In contrast, andesitic volcanic rocks that underlie

the Absaroka Mountains
are rich in calcium, mag-
nesium, and iron. These
minerals weather into
soils that can store more
water and provide better
nutrients than rhyolitic
soils. These soils support
more vegetation, which
adds organic matter and
enriches the soil. You can
see the result when you
drive over Dunraven Pass
or through other areas of
the park with Absaroka
rocks. They have a more
diverse flora, including
mixed forests inter-
spersed with meadows.
Lake sediments deposited
during glacial periods,
such as those underlying
Hayden Valley, form clay
soils that allow meadow
communities to out-
compete trees for water.
The patches of lodgepole
pines in Hayden Valley
grow in areas of rhyolite
rock outcrops.

Because of the influ-
ence rock types, sedi-
ments, and topography
have on plant distribu-
tion, some scientists
theorize that geology
also influences wildlife



distribution and movement. Whitebark pine nuts are
an important food source for grizzly bears during au-
tumn. The bears migrate to whitebark pine areas such
as the andesitic volcanic terrain of Mount Washburn.
Grazing animals such as elk and bison favor the
park’s grasslands, which grow best in soils formed by
sediments in valleys such as Hayden and Lamar. The
many hydrothermal areas of the park, where grasses
and other food remain uncovered by snow, provide
sustenance for animals during winter.

Air Quality

The Clean Air Act Amendments of 1977 desig-
nated Yellowstone and Grand Teton among the 156
national parks and wilderness areas as Class I airsheds,
requiring the most stringent air-quality protection
within and around their boundaries. Yellowstone and
Grand Teton are in compliance with federal air qual-
ity standards for human health. However, air-quality
trends may be affecting other aspects of the ecosystem.
Even at relatively low levels, such as those found in the
Greater Yellowstone Ecosystem, air pollution and the
subsequent deposition of pollutants in water and soil
can leach nutrients from the Earth, injure vegetation,
and acidify and over-fertilize lakes and streams.

The thin soils, sparse vegetation, short growing
seasons, and snow-based water supply of these high
elevation areas limit the amount of nitrogen that plants
can effectively use. These conditions make the area
more vulnerable to the effects of acidification and
nutrient enrichment from nitrogen deposition. For
example, nitrogen in precipitation has increased at
many western sites as a result of fertilizer use and feed-
lots. Although nitrogen is a nutrient needed for plant
growth, too much nitrogen disrupts native plant com-
munities that are adapted to low-nitrogen conditions;
high nitrogen levels can advance the spread of nonna-
tive species that increase fire frequency. Acidification
of high-alpine lakes from sulfur and nitrogen deposi-
tion can cause the loss of macroinvertebrates and fish.
Long-term changes in the composition of algae in
several alpine lakes in Yellowstone and Grand Teton
are correlated with increased nitrogen.

Naturally occurring ozone in the upper atmo-
sphere protects life by absorbing the sun’s ultra-
violet rays, while ground-level ozone is a pollutant
that forms when nitrogen oxides from vehicles,
power plants, and other sources combine with
volatile organic compounds. Ozone concentrations
in Yellowstone typically peak in spring rather than

summer, indicating that human influences are less
significant than changes in atmospheric circulation
and lengthening daylight. Nonetheless, in addition to
potentially causing respiratory problems in people,
ozone levels during the growing season may be high
enough to prevent sensitive species, such as aspen,
from reaching full growth potential.

Sources of Particulate Matter

The largest source of particulate matter in Greater
Yellowstone is smoke from wildland fires, which is
considered part of the area’s “natural background
conditions” and is taken into consideration in estab-
lishing the threshold for “good” visibility. Emissions
from prescribed fires have been relatively insignifi-
cant. Because of prevailing winds, Wyoming oil and
gas development has not had a detectable effect on
air quality in Yellowstone.
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Soundscapes

The Greater Yellowstone Ecosystem has many bio-
logical sounds with important ecological functions
for reproduction and survival. Birds, mammals, am-
phibians, and insects often need to hear or produce
sounds to attract mates, detect predators, find prey,
and/or defend territories. The occurrence of sounds
in a particular area forms the soundscape.

The natural soundscape of the Greater
Yellowstone Ecosystem delights visitors during the
fall elk rut, during birds’ spring choruses, along
streams, and in the still and profoundly quiet winter
days and nights. Natural soundscapes are a resource
and are protected by National Park Service policies.
Many visitors come to national parks to enjoy seren-
ity and solitude and to hear sounds of nature. Sounds
associated with human activity, including road traffic,
aircraft, and snowmobiles, often impact these natu-
ral soundscapes and are a growing concern. Aircraft
noise, the most widespread human-caused sound in
the park, is heard on average for less than 10 percent
of the day. Yellowstone and Grand Teton initiated a
soundscape monitoring program in 2003.

More Information

Ambrose, S, and S. Burson. 2004. Soundscape studies in
National Parks. George Wright Forum 21:1 29-38.

National Park Service Air Resources Division: www.nature.
nps.gov/air.

Recordings of Yellowstone's Soundscape: https:/www.nps.
gov/yell/learn/management/yellowstone-soundscapes-
program.htm

Greater Yellowstone Ecosystem 59



=
w
-
w
>
wv
O
v
w

_ i

Yellowstone waters provide essential moisture to much of the American West and water resources provide

recreational opportunities, plant and wildlife habitat, and scenic vistas.

Water
The water flowing through Yellowstone and the
Greater Yellowstone Ecosystem (GYE) is a vital
national resource. The headwaters of seven great
rivers located here flow from the Continental Divide
across the nation to the Pacific Ocean, and the gulfs
of California and Mexico. Rain and snow in the
mountains and plateaus of the Northern Rockies
flow through stream and river networks to provide
essential moisture to much of the American West.
Together, Yellowstone’s streams and rivers support
an abundance of fish and wildlife, provide numer-
ous recreational opportunities, and offer a lifeline for
downstream agricultural users and municipalities.
Water also drives the complex geothermal activ-
ity in the region and fuels the largest collection of
geysers on Earth. Precipitation and groundwater
seep down into geothermal “plumbing” over days,
and millennia, to be superheated by the Yellowstone
Volcano and rise to the surface in the form of hot
springs, geysers, mudpots, and fumaroles.
Yellowstone contains some of the most significant,

Waters of Yellowstone

Area of Yellowstone National Park 3,472 mi?

(8,991 km?)
Water surface area?? ~5% of park area
Number of named lakes’ 150

Surface area of named lakes' 24.7 mi? (63.9 km?)

Number of lakes with fish? ~45

Number of named streams? 278

Total stream length? 2,172.52 mi
(3,496,329 m)

Number of streams with fish? ~200

Yellowstone Spatial Analysis Center data.
2Varley and Schullery 1998.
3GRYN Water Quality Report 2009.
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near-pristine aquatic ecosystems found in the
United States. More than 600 lakes and ponds
comprise approximately 107,000 surface acres in
Yellowstone—94 percent of which can be attributed
to Yellowstone, Lewis, Shoshone, and Heart lakes.
Some 1,000 rivers and streams make up approxi-
mately 2,500 miles of running water. Thousands of
small wetlands—habitats that are intermittently wet
and dry—make up a small (approximately 3%), frac-
tion of the Yellowstone landscape.

Lakes

Yellowstone’s inland lakes are essential aquatic habi-
tat for resident species. They are largely protected
from many of the environmental stresses to which
waters outside the park boundaries may be victim.
These lakes maintain freshwater biodiversity, support
elaborate food webs, and underpin plant and animal
communities. Understanding the complexities of
Yellowstone’s lake ecosystems allows park managers
to successfully conserve Yellowstone’s lake resources
in the face of nonnative invasive species, climate
change, and pollution.

Yellowstone Lake

Yellowstone Lake is the largest high-elevation lake
(above 7,000 ft) in North America, covering up to 139
square miles, with an average depth of 138 feet, and
just over 12,000,000 acre-feet of water. The lake is
covered by ice from mid-December to May or June.

Yellowstone Lake Quick Facts

e Elevation: 7,731 feet (2,357 m)
e Surface area: 131.8-135.9 mi? (341-352 km?)
e Perimeter (Shoreline): 141 miles (227 km)

e Deepest point is due east of Stevenson Island at 430
feet (131 m)



Entering Yellowstone Lake are more than 141
tributaries, but only one river. The Yellowstone River,
which enters at the south end of the southeast arm,
dominates the inflow of water and sediment flows
out. The only outlet of the lake is at Fishing Bridge,
where the Yellowstone River flows north and dis-
charges 2,000-9,000 cubic feet per second.

Powerful geologic processes in Yellowstone
National Park have contributed to the unusual shape
of Yellowstone Lake, which straddles the southeast
margin of the Yellowstone caldera. A smaller caldera-
forming event about 174,000 years ago, comparable
in size to Crater Lake, Oregon, created the West
Thumb basin. Several significant glacial advances and
recessions continued to shape the lake and over-
lapped the volcanic events. Glacial scour deepened
the central basin of the lake and the faulted south
and southeast arms. More recent dynamic processes
shaping Yellowstone Lake include currently active
fault systems, development of a series of postglacial
shoreline terraces, and postglacial hydrothermal-
explosion events, which created the Mary Bay crater
complex and other craters. (See “Yellowstone Lake
Geology” in chapter four, for more information.)
Many of the area’s 1,000 to 3,000 annual earthquakes
occur under Yellowstone Lake, causing uplift and
subsidence events which continually reshape the
shoreline of the lake.

Yellowstone Lake is also the site of one of the most
extensive conservation efforts in the National Park
Service. Lake trout (Salvelinus namaycush), which
were illegally introduced to Yellowstone Lake, have
jeopardized the survival of the native population of
cutthroat trout (Oncorhynchus clarkii bouvieri). See
“Native Fish Species” and “Lake Trout” in the wild-
life chapter for more information.

Lewis and Shoshone Lakes

Lewis Lake is fed by the Lewis River and other tribu-
taries. Shoshone Lake, the park’s second largest lake,
is located at the head of the Lewis River southwest
of West Thumb. Shoshone Lake is a valuable wilder-
ness resource. Only accessible by foot, or by boat
through the Lewis River Channel, one of the park's
amazing geyser basins lies near the northwest shore.
Shoshone Lake is 205 feet at its maximum depth, has
an area of 8,050 acres, and contains lake trout, brown
trout (Salmo trutta), and Utah chub (Gila atraria).
Originally, Shoshone Lake was barren of fish owing
to waterfalls on the Lewis River. The two types of
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trout were planted beginning in 1890, and the Utah
chub was apparently introduced by bait fishermen.
This large lake is the source of the Lewis River, which
flows to the Pacific Ocean via the Snake River sys-
tem. The US Fish and Wildlife Service believes that
Shoshone Lake may be the largest lake in the lower
48 states that cannot be reached by road.

Heart Lake

Heart Lake is located at the south end of the park
near the base of Mt. Sheridan. It sits in prime bear
habitat, and there are several thermal areas along the
northwest shore.

Rivers

Watersheds, or drainage basins, represent the sur-
face area that contributes runoff to a particular river.
The boundaries of a watershed are ridges or elevated
areas which determine the direction surface water
will flow. Any rain or snow that falls within the wa-
tershed will flow downstream to the basin’s mouth,
unless it is removed from the flow by evaporation,
freezing, absorption as groundwater, or diversion for
human use.

Yellowstone River

The Yellowstone River is 671 miles long. It is the
longest undammed river in the lower 48 states.
The headwaters of the Yellowstone are outside the
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Yellowstone River delta

southeast park boundary on Younts Peak (Wyoming)
and flow into Yellowstone Lake. It leaves the lake

at Fishing Bridge, and continues north-northwest
until it leaves the park near Gardiner, Montana. The
Yellowstone River continues north and east through
Montana and joins the Missouri River just across the
North Dakota state line. Its watershed drains one-
third of the state of Montana. It carves out the Grand
Canyon of the Yellowstone in the middle of the park
and runs over the Upper and Lower Falls and is
home to Yellowstone cutthroat trout.

The Yellowstone River is among the top recre-
ational river destinations in the US and provides op-
portunities for boating and fishing enthusiasts, bird-
ers, and for other forms of recreation. Additionally,
the Yellowstone River serves many downstream com-
munities (e.g., Billings, Montana) and is recognized
regionally and nationally for economic importance to
agriculture, industry, and municipalities.

Lamar River

The Lamar River originates on the east side of the park.
Park boundaries were adjusted in 1929 to include the
entire Lamar watershed in order to protect this major
tributary of the Yellowstone River. The Lamar River

is joined by Soda Butte Creek as it flows across the
northern range to the outflow of Yellowstone Lake.
The Lamar River Valley is home to wild pronghorn,
bison rutting, bear habitat, the most consistent viewing
of wild wolves in the world, and first-rate fly fishing.
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Gardner River

The Gardner River originates in the
northwest corner of the park and flows
to the Missouri River. The Gardner
flows into the Yellowstone first, join-
ing near Rattlesnake Butte at the north
entrance to the park.

Snake River

The Snake River—a major tributary
of the Columbia River—originates in
Yellowstone National Park, and then
turns south, passing through the John
D. Rockefeller, Jr., Memorial Parkway
into Grand Teton National Park. The
river flows through Idaho and joins
the Columbia River in Washington.
The Snake River is 1,040 miles long
(1,674 km); 42 miles (68 km) of it are in Yellowstone
National Park. The river feeds Jackson Lake—a
natural lake augmented by a dam, resulting in regu-
lated downstream flows since 1907.

Visitors enjoy a multitude of recreational opportu-
nities on the river such as rafting, fishing, and photog-
raphy. The river is home to a wide variety of riparian
and aquatic species, including the native Yellowstone
cutthroat trout and an endemic variety, the Snake
River fine-spotted cutthroat trout (Oncorhynchus
clarkii behnkei). The 2009 Snake River Headwaters
Legacy Act designated the river above Jackson Lake as
a Wild and Scenic River. The Lewis River is a tributary
of the Snake River.

Firehole River

Home to several species of trout, the Firehole River is
a favored fly fishing spot. Most of the outflow from the
park’s geyser basins empties into the Firehole River
causing it to be warmer with larger concentrations of

FREQUENTLY ASKED QUESTION

Does the Missouri River begin here?

No, but its three tributaries begin in the greater
Yellowstone area. The Jefferson River begins in the
Centennial Mountains, west of the park. The Madison
River forms inside the park at Madison Junction, where
the Gibbon and Firehole rivers join. The Gallatin River also
begins inside the park north of the Madison River. It flows
north through Gallatin Canyon and across the Gallatin
Valley, joining the Madison and Jefferson rivers at Three
Forks, Montana, to form the Missouri River.



Fishing on the Firehole River.

dissolved minerals (chemically richer) than other wa-
tersheds. The Gibbon and Firehole rivers join to form
the Madison River. The Madison flows to Hebgen
Lake, joins the Jefferson River and eventually the
Missouri River on its way to the Gulf of Mexico.

Water Quality

The quality of the nation’s waters is protected by laws
and policy at local, state, and federal levels. To un-
derstand and maintain or improve water quality and
aquatic ecosystems, resource managers take inven-
tory and actively monitor water resources through-
out the region. Water quality in a national park may
reflect activities taking place upstream of the park’s
surface waters as well as within the park. The water
quality in Grand Teton and Yellowstone national
parks, where most of the watersheds originate on

A volunteer collects a water sample at Soda Butte
Creek. Collection of water quality data has continued
at fixed sites since 2002.

federally protected land, is generally very high.
However, it is vulnerable to impacts such as road
construction, recreational activities, and deposition
from atmospheric pollutants.

All Yellowstone waters are classified as
Outstanding National Resource Waters, which re-
ceive the highest level of protection for surface waters
under the Clean Water Act. Because of the relatively
pristine nature of the park’s surface waters, they are
often used to establish reference conditions for the
northern Rocky Mountain region. Although most of
the park’s watersheds originate within its boundaries
and are minimally affected by human activities, they
are vulnerable to impacts such as road construction,
dewatering, atmospheric deposition, sewage spills,
climate change, and runoff from mining activities
outside park boundaries.

Long-term Water Quality Monitoring
Monitoring water quality continues to be a high prior-
ity for Yellowstone, with standardized data collected
at fixed sites since 2002. This long-term data is used to
evaluate overall ecosystem health, ascertain impacts of
potential stressors (e.g., upstream impacts from legacy
mines), identify changes that may be associated with
water quality degradation, and guide resource man-
agement decisions related to water quality.

The characteristics of Yellowstone’s surface
waters are influenced by season, elevation, precipi-
tation, surrounding vegetation, and wildfire. Some
waters are also affected by the park’s geothermal
features, generally resulting in warmer temperatures
and higher dissolved ion concentrations.

Most waters in Yellowstone meet or surpass na-
tional and state water quality standards. Geothermal
influence on some park waters can result in failure
to meet state drinking or recreational water quality
standards. For example, arsenic levels in the Madison
River at West Yellowstone exceeded the State of
Montana’s criteria on most sampling occasions.
Arsenic in the Madison River is likely naturally oc-
curring from geothermal geology in the watershed.

Park staff also monitor three sites on the park
boundary where stream segments in the Yellowstone
River drainage have been listed as impaired by the
State of Montana.

Reese Creek
Irrigation by landowners north of the park has often
reduced the lowermost reach of the stream during
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mid-summer and fall. The water flow becomes un-
suitable for sustaining native trout and overall biolog-
ical integrity. The adjudicated water rights stipulate
that the creek is to have a minimum flow of 1.306 ft*/
sec from April 15 to October 15. A stakeholder group
of federal agencies, private citizens, and conservation
organizations are working together on projects to
maintain the flows in the main channel.

Soda Butte Creek

Soda Butte Creek is located near the park bound-
ary, approximately 5 miles (8 km) downstream of the
former location of the McLaren Mill and Tailings
site. As a result of metal contamination from previous
mining activity, dissolved and total metals (arsenic,
copper, iron, and lead) persist in the floodplain. State
and federal agencies completed a three-year effort to
relocate mine tailings away from the floodplain and
to reconstruct the former channel in 2014. Results
from 2015 and 2016 monitoring activities in Soda
Butte Creek downstream of the reclamation work
show that iron levels associated with the former tail-
ing site have been dramatically reduced.

The resulting data from recent monitoring also
led to a determination in November 2017 by the
Montana Department of Environmental Quality
(DEQ) that metals conditions in Soda Butte Creek
support designated beneficial uses. On November
27,2018, the Montana DEQ officially removed Soda
Butte Creek from the state’s impaired waters [303(d)]
list. The reclamation of McLaren Mill and Tailings
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site and subsequent removal from the 303(d) list
represent important milestones in the restoration of
Soda Butte Creek.

Yellowstone River at Corwin Springs

Similar to prior years, water samples were collected
on the Yellowstone River from mid-April to mid-
November 2019 and indicated that samples reqularly
exceeded the EPA drinking water standard of 0.01
mg/L total arsenic but not the aquatic life criterion
(0.15 mg/L). The higher total arsenic values in this
drainage may be due to natural geological or geother-
mal influences on water chemistry.

More Information

Gude, PH., AJ. Hansen, and D.A. Jones. 2007. Biodiversity
consequences of alternative future land use scenarios
in Greater Yellowstone. Ecological Applications 17(4):
1004-1018.

Koel, T. et al. 2014. Yellowstone Fisheries and Aquatic
Sciences Report 2012-2013. National Park Service:
Yellowstone National Park.

Levandowski, M. 2019. Water quality summary for the
Lamar River, Yellowstone River, and Madison River
in Yellowstone National Park: Preliminary analysis
of 2016 data. Natural Resource Report NPS/GRYN/
NRR—2019/1873. National Park Service, Fort Collins,
Colorado.

Marcus, W.A., J.E. Meacham, A.W. Rodman, A.Y. Steingisser.
2012. Atlas of Yellowstone. University of California Press.
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The ecological diversity of the Greater Yellowstone Ecosystem contributes to its value, and its controversy.

Yellowstone's northern range has been the focus of debate since the 1930s.

Cycles and Processes

Cycles and processes are essential connections within
an ecosystem. Photosynthesis, predation, decompo-
sition, climate, and precipitation facilitate the flow

of energy and raw materials. Living things absorb,
transform, and circulate energy and raw materials
and release them again.

Life forms are active at all levels. Microbes be-
neath Yellowstone Lake thrive in hydrothermal vents
where they obtain energy from sulfur instead of the
sun. Plants draw energy from the sun and cycle nutri-
ents such as carbon, sulfur, and nitrogen through the
system. Herbivores, from ephydrid flies to elk, feed
on the plants and, in turn, provide food for preda-
tors like coyotes and hawks. Decomposers—bacteria,
fungi, other microorganisms—connect all that dies
with all that is alive.

The ecosystem is constantly changing and evolv-
ing. A wildland fire is one example of an integral,
dynamic process. Fires rejuvenate forests on a grand
scale. Some species of plants survive the intense
burning to re-sprout. Some cones of lodgepole pines
pop open only in heat generated by fires, spreading
millions of seeds on the forest floor. After fire sweeps
through an area, mammals, birds, and insects quickly
take advantage of the newly created habitats. Fires
recycle and release nutrients and create dead trees
or snags that serve a number of ecological functions,
such as the addition of organic matter to the soil
when the trees decompose.

These cycles and processes are easily and fre-
quently observed on Yellowstone’s northern range,
which refers to the broad grassland that borders the
Yellowstone and Lamar rivers in the northern por-
tion of the park and into Montana. This area sustains
one of the largest and most diverse communities of
free-roaming large animals seen anywhere on Earth.
Many of the park’s ungulates spend the winter here.

Elevations are lower, and the area receives less snow
than elsewhere in the park. Often, the ridge tops and
south-facing hillsides are clear of snow, a result of
wind and sun. Animals take advantage of this lack of
snow, finding easier access to forage.

As aresult of its incredible biodiversity, relatively
complete ecosystem integrity, and year-round ac-
cess, research conducted on the northern range has
informed much of our current scientific understand-
ing of native species and the ecological processes that
sustain them.

Biodiversity

Each species—no matter how small—has an impor-
tant role to play in a functioning ecosystem. They all
participate in various ecosystem processes like trans-
ferring energy, providing nutrient storage, or break-
ing down pollutants. That is why biological diversity,
or biodiversity, is a benchmark for measuring the
health of an ecosystem. Biodiversity can be measured
in many ways, including the number of different spe-
cies (also called richness) and the abundance of each
species (also called evenness).

The biodiversity and ecological processes that
are protected in the park support a healthy ecosys-
tem. Significantly, Greater Yellowstone’s natural
diversity is essentially intact. The region appears to
have retained or restored its full historical comple-
ment of vertebrate wildlife species—a condition
unique in the wildlands of the contiguous 48 states.
The extent of wildlife diversity is due, in part, to
the different habitats found in the region, ranging
from high alpine areas to sagebrush country, from
hydrothermal areas, to forests, meadows, and other
habitat types. All of these are connected, by land-
forms, through links provided by streams and rivers
that course through the changing elevations, and by
the air that circulates between them.
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= Yellowstone's northern range

The northern range is a broad grassland that borders
the Yellowstone and Lamar rivers in the northern
portion of Yellowstone and into Montana.

Biodiversity also supports the resilience of an
ecosystem. When a variety of organisms contributes
to ecosystem processes, an ecosystem can be more
flexible through dynamic events like floods or fire.
Knowledge of the park’s biodiversity expanded in
2009 with Yellowstone’s first bioblitz.

Intricate Layers

The reintroduction of the wolf to Yellowstone
restored an important element of ecological com-
pleteness in the Greater Yellowstone Ecosystem.
This region now contains every large wild mammal,
predator or prey, that inhabited it when Europeans
first arrived in North America, though not necessar-
ily in the same numbers or distribution. But the wolf
is only one factor in the extremely complex and dy-
namic community of wild Yellowstone. Since wolves
were restored, scientists have discovered layers of
complexity reaching far beyond the large mammals.
For example, the carcasses of elk, bison, and other
large mammals each become ecosystems of their
own. Researchers have identified at least 57 species
of beetle associated with these ungulate carcasses
on the northern range. Only one of those species
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eats ungulate meat. The rest prey on other small
scavengers, especially the larvae of flies and beetles.
Others consume carcass by-products such as micro-
scopic fungal spores. In this very busy neighborhood,
thousands of appetites interact until the carcass melts
away and everybody moves on.

Thus, the large predators point us toward the true
richness, messiness, and subtlety of wild Yellowstone.
For a wolf pack, an elk is dinner waiting to happen;
for beetles, flies, and many other small animals, the
elk is a village waiting to happen.

Trophic Cascade

Wolf reintroduction created the chance to observe
how a top predator influences its plant-eating prey
and how changes in those prey influence plants. By
reducing the abundance of herbivores or changing
their feeding behavior, predators free plants from
being eaten. This series of effects is called a “trophic
cascade.”

Accumulated studies show that the loss of wolves
from the food web on the northern range in the 1930s
led to a loss of willows and other woody plants due
to excessive grazing by elk. Most researchers agree
that reintroduced wolves have contributed to fewer
elk and changes in elk behavior. Some studies have
shown a correlation between the presence of wolves
and increased growth in willows. However, not all
scientists agree that this relationship is causal. For
example, some researchers say elk don’t linger in wil-
low or aspen areas where visibility is poor and that this
behavioral change prevents them from eating as much
willow or aspen. Other scientists argue that fluctua-
tions in the availability of ground water explain much
of the growth patterns in woody vegetation. Ecologists
have documented a substantial rise in temperature in
the northern range: from 1995 to 2005, the number of
days above freezing increased from 90 to 110. Changes
in precipitation and effects of global climate change are
also affecting vegetation growth.

It is too soon to know for sure if this trophic
cascade is actually happening, and how extensive it
might be—or if it is just one of many factors at work.
Ongoing, long-term scientific research will con-
tinue to examine the complex fabric of the Greater
Yellowstone Ecosystem.

Predators and Prey
For the visitor, this community’s complexity has been
highlighted primarily through the large predators and
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The processes of predation, scavenging, and eventual
decomposition are just some of the ways that nutrients
cycle in a dynamic ecosystem.

their prey species. This ecological “suite” of species
provides a rare display of the dramatic pre-European
conditions of wildlife in North America.

Consider the northern Yellowstone elk herd, which
decreased in numbers from 1994-2010. Computer
models prior to wolf recovery predicted a decline in
elk and the decline has exceeded those predictions.
However, prey populations that share their habitat
with more species of predators are now thought to
fluctuate around lower equilibria, and wolf recovery
occurred simultaneously with increased grizzly bear
and mountain lion populations, sustained human
hunting of elk (especially female or “antlerless”) north
of the park, and an extended drought.

Elk are subject to predation by many species in
the ecosystem, including bears, wolves, coyotes, and
mountain lions. Also, the northern Yellowstone elk
population is subject to several hunts each year. Elk
that migrate out of the park may be legally hunted
during an archery season, early season backcountry
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Winter counts and hunting harvests of the northern elk
herd in Yellowstone National Park and adjacent areas
of Montana, 1976-2015. Counts were not adjusted for
factors that may decrease the detection of elk.

hunt, general autumn hunt, and in past years a
Gardiner, Montana, late hunt, all of which are man-
aged by the Montana Department of Fish, Wildlife
and Parks. The primary objective of the Gardiner
late hunt was to regulate the northern Yellowstone
elk population that migrated outside the park during
winter and limit grazing of crops on private lands.
During 1996-2002, approximately 5-19% (mean
approximately 11%) of the adult female portion of
counted elk were harvested each year during the
late hunt. However, the hunt has not been held since
2009 due to decreased elk numbers.

Animal populations are not static and do not
always stay at levels pleasing to humans. Instead, a
more dynamic variability is present, which probably
characterized this region’s wildlife populations for
millennia. The complex interdependence of these
relationships results in fluctuations in the elk popula-
tion—when there are lots of elk, predator numbers
increase, which, in part, helps reduce elk numbers
and recruitment (elk calf survival). Nature does have
balances, but they are fluid rather than static, flexible
rather than rigid, and experience dynamic fluctuation
as opposed to a steady state.

While some people delight in the chance to ex-
perience the new completeness of the Yellowstone
ecosystem, others are alarmed and angered by the
changes. But with so few places remaining on Earth
where we can preserve and study such ecological
completeness, there seems little doubt about the ex-
traordinary educational, scientific, and even spiritual
values of such a wild community.

Grazing and Migration
Grasses are an important part of the diet of most
ungulates (hoofed animals) in Yellowstone. Bighorn
sheep, bison, and elk rely on grasses for 50-80% of
their food. Ungulates in this temperate mountain
environment migrate seasonally and move selectively
across the landscape following the new growth of
grasses, when forage is at its most nutritious.

These ungulates eat green plants in the spring
at lower-elevation winter ranges, before migrating
higher in elevation with the wave of young, nutritious
vegetation later in the growing season. Ungulates
then return to the winter range in late autumn to ac-
cess mostly dead, low-quality foods when deep snow
covers the higher-elevation areas.

Intense grazing can degrade plant communities by
removing vegetation, compacting soils, and reducing
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the diversity of plants. Dense ungulate populations
can also shift the composition and structure of plant
communities. Studies of the northern range began
to address the issue of overgrazing in the 1960s and
have continued to the present. Early studies iden-
tified some over-browsing of riparian plants, but
found no clear evidence of overgrazing.

The results of years of research and analysis,
published in Ecological Dynamics on Yellowstone’s
Northern Range (2002), concluded that “the best
available scientific evidence does not indicate ungu-
late populations are irreversibly damaging the north-
ern range.” The northern range is healthy and elk
do not adversely affect the overall diversity of native
animals and plants. It was also determined that ungu-
late grazing actually enhances grass production in all
but drought years, and grazing also enhances protein
content of grasses, yearly growth of big sagebrush,
and establishment of sagebrush seedlings.

There is some indication that the dynamic
northern grassland system is in a state of flux. The
density of northern Yellowstone elk decreased to
approximately 3 to 5 per square kilometer during
2006 through 2011 from a high of 12 to 17 per square
kilometer in the late 1980s and early 1990s before
wolf reintroduction. Fewer elk resulted in less for-
age consumed and less intense feedbacks by elk on
soil and plant processes, which likely contributed to
lower plant production and forage quality.

However, the effects of an increasing bison
population on soil and plant processes remain to be

Yellowstone's largest elk herd winters along and north
of the park boundary. After decades of debate over
whether this range was overgrazed by too many elk,
some concern has shifted to the herd’s small size.
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Some sections of the northern range are fenced,

as shown above, to study the long-term effects of
grazing by fencing out large herbivores. The results
were complex: Animals prune shrubs outside the fence
but shrubs stay healthy. Apparently the herds are not
destroying the unprotected vegetation.

determined. Bison and elk have a substantial degree
of dietary and habitat overlap, which may result in
competition between bison and elk for food re-
sources. Also, large concentrated groups of bison that
repeatedly graze sites throughout the summer could
potentially have quite different effects on the dynam-
ics of Yellowstone’s northern range than herds of
elk that graze sites for relatively short periods during
their migration to high-elevation summer range.
Research has been initiated to explore the influ-
ence of recent changes in the Yellowstone grazing
community on ecosystem processes such as the
spatial pattern and intensity of ungulate grazing and
grassland energy and nutrient dynamics. Scientists
predict that the transition to an increasing population
of bison will influence the grasslands in northern
Yellowstone differently than elk.

Seasons and Weather

A warming climate could influence the diet, nutri-
tion, and condition of Yellowstone wildlife. Likely
scenarios suggest a 1-3 degrees Celsius increase in
average temperature during the 21st century, with a
corresponding increase in annual rainfall—though
it is unknown precisely how precipitation patterns
will change and how those changes will affect the
Yellowstone system.

"Too Many” or “Too Few”

The northern range has been the focus of one of the
most productive, if sometimes bitter, dialogues on
the management of a wildland ecosystem. For more



than 80 years this debate focused on whether there
were “too many” elk on the northern range. Although
early counts of the elk in the park, especially on the
northern range, are highly questionable, scientists
and managers in the early 1930s believed that graz-
ing and drought in the early part of the century had
reduced the range’s carrying capacity and that twice
as many elk were on the range in 1932 as in 1914. Due
to these concerns about overgrazing and overbrows-
ing, park managers removed ungulates—including
elk, bison, and pronghorn—from the northern range
by shooting or trapping from 1935 to the late 1960s.
More than 26,000 elk were culled or shipped out of
the park to control their numbers and to repopulate
areas where over-harvesting or poaching had elimi-
nated elk. Hunting outside the park removed an-
other 45,000 elk during this period. These removals
reduced the annual elk counts from approximately
12,000 to fewer than 4,000 animals.

As the result of public pressure and changing
National Park Service conservation philosophy, park
managers ended elk removals in the late 1960s and let
a combination of weather, predators, range condi-
tions, and outside-the-park hunting and land uses
influence elk abundance. Without any direct controls
inside the park, annual elk counts increased to ap-
proximately 12,000 elk by the mid-1970s, 16,000 elk
by 1982, and 19,000 elk by 1988. This rapid popula-
tion increase accentuated the debate regarding elk
grazing effects on the northern range.

The restoration of wolves into Yellowstone and
their rapid increase changed the debate from con-
cerns about “too many” elk to speculation about
“too few” elk because of wolf predation. Elk are the
most abundant ungulate on the northern range and
composed more than 89% of documented wolf kills
during winters from 1997 to 2008. Also, from 2002 to
2008, elk-calf survival (recruitment) and total num-
ber of the northern elk herd declined. Many factors
(e.g., other predators, drought, winterkill, hunting)
contributed to the low recruitment and decreased elk
numbers. These trends cause some people to think
wolves are killing off elk, despite the fact that elk con-
tinue to populate the northern range at relatively high
density compared to other areas.

Opinions about “too many” or “too few” assume
there is an ideal, static ecosystem state to which we
compare current conditions. Scientifically, no such
condition exists. But in the scope of human values,
everyone has an idea about how things “ought to be.”

Controversy arises when those different experiences
and values conflict. For example, many urban dwell-
ers live among intensively managed surroundings
(community parks and personal gardens and lawns)
and are not used to viewing wild, natural ecosystems.
Livestock managers and range scientists, on the other
hand, tend to view the landscape in terms of the
number of animals that a unit of land can optimally
sustain. Range science has developed techniques

that allow intensive human manipulation of the
landscape for this goal, which is often economically
based. Furthermore, many ecologists and wilderness
managers have come to believe that the ecological
carrying capacity of a landscape is different from the
concept of range or economic carrying capacity. They
believe variability and change are the only constants
in a naturally functioning wilderness ecosystem.
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Though the wildlife and plants of Greater Yellowstone are adapted to its cold, snowy winters, surviving the

winter season can be a struggle.

Winter Ecology

As remarkable as Greater Yellowstone and
Yellowstone National Park are during the rest of the
year, in winter the park is a magical place: steam and
boiling water erupt from natural cauldrons in the
park’s ice-covered surface, snow-dusted bison exhale
vaporous breaths as they lumber through drifts of
white, foxes and coyotes paw and pounce in their
search for prey in the deep snow, and gray wolves bay
beneath the frozen moon.

Yellowstone in winter also is a place of vulner-
ability. Wildlife endure extremes of cold, wind, and the
absence of ready food. Their tracks through deep snow
tell of tenacious struggles through the long winter. Park
conditions in this most severe of seasons become criti-
cal to the mortality of wildlife and even to survival of
park species.

No wonder the park is so popular in this magical,
vulnerable season with those who have enjoyed its
charms. It is often said among park staff who live in
Yellowstone that winter is their favorite season. Many
park visitors who try a winter trip to Yellowstone come
back for more.

Animal Adaptations

Deep snow, cold temperatures, and short days
characterize winter in the Greater Yellowstone
Ecosystem. Resident plants and animals are adapted
to these conditions. For example, conifers retain
their needles through the winter, which extends their
ability to photosynthesize. Aspens and cottonwoods
contain chlorophyll in their bark, enabling them to
photosynthesize before they produce leaves.

Behavioral
+ Red squirrels and beavers cache food before
winter begins.
« Some birds roost with their heads tucked into
their back feathers to conserve heat.
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+ Deer mice huddle together to stay warm.

« Deer, elk, and bison sometimes follow each
other through deep snow to save energy.

+ Small mammals find insulation, protection
from predators, and easier travel by living be-
neath the snow.

FREQUENTLY ASKED QUESTIONS:

Is Yellowstone open in winter?

Yes, though not all roads are open to cars. You can drive
into the park through the North Entrance year-round.
The winter season of services, tours, activities, and ranger
programs typically spans from mid-December to mid-
March.

At Mammoth, you can take self-guiding tours of Fort
Yellowstone and the Mammoth Terraces, join a guided
walk or tour, cross-country ski, snowshoe, ice skate
(sometimes), rent a hot tub, watch wildlife, attend ranger
programs, and visit the Albright Visitor Center. Visitors
may legally soak in the Gardner River where hot thermal
water mixes with cool river water. You can also arrange for
oversnow tours to Norris Geyser Basin, Old Faithful, and
the Grand Canyon of the Yellowstone River.

From Mammoth, you can drive past Blacktail Plateau,
through Lamar Valley, and on to Cooke City, Montana.
You may see coyotes, bison, elk, wolves, eagles, and other
wildlife along the way. You can also stop to cross-country
ski or snowshoe a number of trails along this road.

The interior of the park is open to various oversnow
vehicles. Tours can be arranged through the park
concessioner or operators at the various gates.

You can also stay at Old Faithful Snow Lodge, from which
you can walk, snowshoe, or ski around the geyser basin,
take shuttles to cross-country ski trails, or join a tour to
other parts of the park such as West Thumb, Hayden
Valley, and the Grand Canyon of the Yellowstone River.

How cold is Yellowstone in winter?
Average winter highs are 20-30°F (-6 to —1°C); average
lows are 0-9°F (=17 to —13°C). The record low was
—-66°F (-54°C) at Riverside Ranger Station, near the West
Entrance, on February 9, 1933.




Bison can reach food beneath three feet of snow,

as long as the snow is not solidified by melting and
refreezing. A bison’s hump is made of elongated
vertebrae to which strong neck muscles are attached,
which enable the animal to sweep its massive head
from side to side.

+ Grouse roost overnight by burrowing into
snow for insulation.

+ Bison, elk, geese, and other animals find food
and warmth in hydrothermal areas.

Morphological and Physical

«  Mammals molt their fur in late spring to early
summer. Incoming guard hairs are longer and
protect the underfur. Additional underfur
grows each fall and consists of short, thick,
often wavy hairs designed to trap air. A seba-
ceous (oil) gland, adjacent to each hair canal,
secretes oil to waterproof the fur. Mammals
have muscular control of their fur, fluffing it up
to trap air when they are cold and sleeking it
down to remove air when they are warm.

« River otters’ fur has long guard hairs with inter-
locking spikes that protect the underfur, which
is extremely wavy and dense to trap insulating
air. Oil secreted from sebaceous glands pre-
vents water from contacting the otters’ skin.
After emerging from water, they replace air in
their fur by rolling in the snow and shaking
their wet fur.

+ Snowshoe hares, white-tailed jackrabbits, long-
tailed weasels, and short-tailed weasels turn
white for winter. White provides camouflage
but may have evolved primarily to keep these
animals insulated as hollow white hairs contain
air instead of pigment.

+ Snowshoe hares have large feet to spread their
weight over the snow; martens and lynx grow
additional fur between their toes to give them

effectively larger feet.

«  Moose have special joints that allow them to
swing their legs over snow rather than push
through snow as elk do.

+ Chickadees’ half-inch-thick layer of feathers
keeps them up to 100 degrees warmer than the
ambient temperature.

Biochemical and Physiological

«  Mammals and waterfowl exhibit counter-cur-
rent heat exchange in their limbs that enables
them to stand in cold water: cold temperatures
cause surface blood vessels to constrict, shunt-
ing blood into deeper veins that lie close to ar-
teries. Cooled blood returning from extremities
is warmed by arterial blood traveling towards
the extremities, conserving heat.

+ Atnight, chickadees’ body temperature drops
from 108°F to 88°F (42-31°C), which lessens
the sharp gradient between the temperature of
their bodies and the external temperature. This
leads to a 23% decrease in the amount of fat
burned each night.

« Chorus frogs tolerate freezing by becoming
severely diabetic in response to cold tempera-
tures and the formation of ice within their bod-
ies. The liver quickly converts glycogen to glu-
cose, which enters the blood stream and serves
as an antifreeze. Within eight hours, blood
sugar rises 200-fold. When a frog’s internal ice
content reaches 60-65 %, the frog’s heart and
breathing stop. Within one hour of thawing, the
frog’s heart resumes beating.

Oversnow vehicles have become much cleaner and
quieter under the park’s new winter-use regulations.
Here, a snowmobile guide checks in at the West
Entrance in 2015.
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The howl of wolves contributes to the winter
soundscape of Yellowstone National Park. Here, a wolf
howls on a glacial erratic at Little America Flats.

Winter Soundscapes
Yellowstone’s soundscape is the aggregate of all the
sounds within the park, including those inaudible to
the human ear. Some sounds are critical for animals
to locate a mate or food, or to avoid predators. Other
sounds, such as those produced by weather, water,
and geothermal activity, may be a consequence
rather than a driver of ecological processes. Human-
caused sounds can mask the natural soundscape. The
National Park Service’s goal is to protect or restore
natural soundscapes where possible and minimize
human-caused sounds while recognizing that they
are generally more appropriate in and near developed
areas. The quality of Yellowstone’s soundscape there-
fore depends on where and how often non-natural
sounds are present as well as their levels.
Human-caused sounds that mask the natural
soundscape relied upon by wildlife and enjoyed by
park visitors are, to some extent, unavoidable in
and near developed areas. However, the potential
for frequent and pervasive high-decibel noise from
oversnow vehicles has made the winter sound-
scape an issue of particular concern in Yellowstone.
Management of the park’s winter soundscape is
important because oversnow vehicles are allowed on
roads in much of the park.

More Information
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The global climate is changing, and is already affecting the Greater Yellowstone Ecosystem. Scientists predict
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wolverine, lynx, and pikas (shown here) may lose habitat in the park.

Climate Change

Today, climate change is no longer a vague threat

in our future; it is the changing reality we live with,
and it requires continuous planning and adaptation.
Climate change presents significant risks to our na-
tion’s natural and cultural resources. Though natural
evolution and change are an integral part of our na-
tional parks, climate change jeopardizes their physi-
cal infrastructure, natural and cultural resources, visi-
tor experience, and intrinsic values. Climate change
is fundamentally transforming protected lands

and will continue to do so for many years to come.
Climate change will affect everyone’s experience of
our national parks.

Some effects are already measurable. Warmer tem-
peratures are accelerating the melting of mountain
glaciers, reducing snowpack, and changing the tim-
ing, temperature, and amount of streamflow. These
changes are expected to result in the loss or reloca-
tion of native species, altered vegetation patterns, and
reduced water availability in some regions. Wildfire
seasons have expanded, and fires have increased
in severity, frequency, and size. More acres burned
in the fire season of 2016 than in any year in the
last century, except for 1988. Conditions that favor
outbreaks of pests, pathogens, disease, and nonnative
species invasion occur more frequently than in the
recent past. In Alaska, melting sea ice threatens ma-
rine mammals as well as coastal communities, while
thawing permafrost disrupts the structural basis of
large regions, jeopardizing the physical stability of
natural systems as well as buildings, roads, and facili-
ties. Rising sea levels, ocean warming, and acidifi-
cation affect wildlife habitat, cultural and historic
features, coastal archeological sites, and park infra-
structure, resulting in damage to and the loss of some
coastal resources. Some studies suggest that extreme
weather events such as thunderstorms, hurricanes,

and windstorms that damage park infrastructure
and habitat are increasing in frequency and inten-
sity. Climate change will manifest itself not only as
changes in average conditions, creating a “new nor-
mal,” but also as changes in particular climate events
(e.g., more intense storms, floods, or drought). These
extreme climate events may cause widespread and
fundamental shifts in conditions of park resources.
A 2014 assessment of the magnitude and direc-
tion of ongoing climate changes in Yellowstone
National Park showed that recent climatic conditions
are already shifting beyond the historical range of
variability. Ongoing and future climate change will
likely affect all aspects of park management, includ-
ing natural and cultural resource protection as well
as park operations and visitor experience. In order
to deal with the predicted impacts, effective plan-
ning and management must be grounded in concrete
information about past dynamics, present conditions,
and projected future change.
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Atmospheric concentrations of CO, began a marked
increase that coincides with the Industrial Revolution.
CO, levels rose by more than 20% from 1958 to 2019.
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A History of Climate Change Awareness, Science, and Policy

(@)

Temperature anomaly (*C) relative to 1961=1990

(b)

~1760-1840: The Industrial Revolution (IR) begins a
period in which greenhouse gases produced by human
activities are added to the atmosphere in increasing
amounts. Since the IR, global climate has changed faster
than at any other time in Earth’s history.

1827: Jean-Baptiste Joseph Fourier describes what is later
termed the “greenhouse effect.”

1896: Savre Arrehnius calculates that increasing
atmospheric greenhouse gases will cause global
warming.

1958: Charles David Keeling measures atmospheric
carbon dioxide from Mauna Loa, Hawaii. Five years later
he warns of 10.8°F temperature rise in next century.

1965: First Global Climate Models (GCM) developed.

1969: Weather satellites begin providing atmospheric
data.

1988: The Intergovernmental Panel on Climate Change
(IPCC) is established.

Observed globally averaged combined land and ocean
surface temperature anomaly 1850-2012
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e 1997: Kyoto Protocol sets targets for greenhouse gas
emissions for most industrialized nations (US does not
sign).

e 2007: 4th IPCC report states, “Warming of the climate
system is unequivocal.”

2009: The Copenhagen Summit is held; an accord
is reached for nonbinding actions to address climate
change.

e 2010: The Greater Yellowstone Coordinating Committee
(GYCCQ) forms the Climate Change Adaptation
subcommittee to explore adaptation strategies for
climate change impacts to the Greater Yellowstone
Ecosystem resources.

e 2014: The 5th IPCC Synthesis Report details the current
state of scientific knowledge about global warming
trends.

2015: Yellowstone Science publishes a special issue (23-
1) dedicated to the effects of climate change on park
resources.

e 2015: The annual average of atmospheric carbon dioxide
measured at Mauna Loa, Hawaii, was above 400 ppm for
the first time in several million years.

e 2015: The Paris Agreement, a global agreement dealing
with greenhouse-gas-emissions mitigation, adaptation,
and finance, is adapted by consensus by 196 countries,
including the US. The agreement’s long-term temperature
goal is to keep the increase in global average
temperature to well below 2 °C above pre-industrial
levels and to pursue efforts to limit the increase to 1.5 °C
(US withdraws in 2020).

e 2016: NASA, NOAA, and other international
organizations identify 2016 as the hottest year on record
(since 1880); the average global temperature was about
1.1 degrees C (2°F) warmer than pre-industrial levels.

e 2017: The Montana Climate Assessment (https://
montanaclimate.org/) is completed and provides credible
scientific information about climate change in Montana.
This is the template for the on-going Greater Yellowstone
Area Climate Assessment that will be available in 2021.

e 2018: The IPCC releases a special report, Global Warming
of 1.5 °C, on the impacts of global warming of 1.5 °C
above pre-industrial levels.

(a) Observed global mean combined land and
ocean surface temperature anomalies from 1850
to 2012 from three data sets. Top panel: annual
mean values. Bottom panel: decadal mean values
including the estimate of uncertainty for one
dataset (black). Anomalies are relative to the mean
of 1961-1990. (b) Map of the observed surface
temperature change from 1901 to 2012 derived
from temperature trends determined by linear
regression from one dataset (orange line in panel
a). (From http://www.ipcc.ch/pdf/assessment-report/
ar5/wg1/\WG1AR5_SPM_FINAL.pdf Summary for
Policy makers, IPCC report 5th, 2013.)
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Scientists with the National Park Service and other organizations closely monitor variables that may reflect a
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changing climate. In Yellowstone, these include whitebark pine, snowpack, the greening of plants, and wildlife.

Changes in Yellowstone Climate

The Greater Yellowstone Ecosystem is a complex
region, encompassing approximately 58,000 square
miles and 14 mountain ranges. Weather varies greatly
across steep elevational changes, bringing snowfall
to some areas and warm, dry conditions to others.
This dynamic system has provoked the curiosity of
researchers for a long time.

Across Space and Time
Space and time are critical to the evaluation of real-
world data, and every study defines their parameters
differently. This can make it difficult to get a sense
of what is actually occurring. Climate summaries
over longer periods of time and across larger areas
tend to mask local extremes. Conversely, a continu-
ously changing set of short-term reference averages
(weather “normals”) could obscure the long-term
magnitude of change. It is important to look at cli-
mate information across many scales and to use avail-
able data and models to arrive at reasonable answers
to our questions about how climate has changed,
how those changes will affect the park, and what im-
pacts we may be able to anticipate in the future.
Analyzing smaller areas within the Greater
Yellowstone Ecosystem (GYE), in Yellowstone
National Park or on the Northern Range for example,
poses specific challenges. Small regions have fewer
actual monitoring stations to feed data to computer
models, and gridded weather data are often used to
fill in the gaps. As a consequence, small-area analyses
may not be as accurate. Local field observations from
stream gauge and weather stations can be used to
verify some of the observed trends, as well as to de-
scribe local conditions to which the ecological system
may be responding. This “ground-truthing” allows
researchers to arrive at reasonable conclusions about
ecological activity.

Temperature and Precipitation

Global temperature is the master force affecting
climate. Everything else that climate affects—sea-
level rise, growing season, drought, glacial melt,
extreme storms—is driven by changes in tempera-
ture. Weather stations have been maintained within
the GYE since 1894, resulting in some of the longest
running records of temperature and precipitation
anywhere in the United States. Increasingly sophisti-
cated satellite technology and data yielded by climate
models help climate experts and park managers
assess the current situation in the GYE across several
scales.

There is evidence that climate has changed in the
past century and will continue to change in the fu-
ture. Researchers looking at annual average tempera-
tures report an increase of 0.31°F/decade within the
GYE, consistent with the continuing upward trend
in global temperatures. Recent studies show mean
annual minimum and maximum temperatures have
been increasing at the same rate of 0.3°F/decade for
the GYE. Conditions are becoming significantly drier
at elevations below 6,500 ft. In fact, the rise in mini-
mum temperatures in the last decade exceeds those
of the 1930s Dust Bowl.

Future Temperature and Precipitation

All global climate models predict that temperatures
in the GYE will continue to increase. Projections of
future precipitation vary based on differing scenarios
that account for future levels of greenhouse gas emis-
sions, which depend upon economic, policy, and
institutional improvements, or lack thereof. Any po-
tential increases in precipitation that may or may not
occur will be overwhelmed by temperature increases.
Considering the most recent trends in which warmer
temperatures have been exacerbating drought condi-
tions during the summers, a warmer, drier future for
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the GYE appears likely in the coming decades. By the
latter part of the 21st century, the hot, dry conditions
that led to the fires of 1988 will likely be the norm,
representing a significant shift from past norms in the
GYE toward the type of climate conditions we cur-
rently see in the southwestern United States.

Snowpack and Snow Cover

Snowmelt in the alpine areas of the Rocky Mountains
is critical to both the quality and quantity of water
throughout the region, providing 60-80 percent of
streamflow in the West. Throughout the GYE, snow
often lingers into early summer at high elevations.
Each year, a large spike in water flow occurs when
snow starts to melt at lower elevations, usually in
late February and early March. Peak flow is reached
when the deep snow fields at mid and high eleva-
tions begin to melt more quickly, typically in June.
Minimum flow occurs during winter when all the
previous year’s snow has melted, temperatures have
dropped, and precipitation comes down as snow
instead of rain so only water flowing from under-
ground sources can supply the streams. By contrast,
the proportion of stream flow due to rain storms is
significantly lower than the contributions of snow
melt.

Climate change is expected to affect both snow
accumulation and rate of spring melt. In some places,
warmer temperatures will mean more moisture
falling as rain during the cooler months and the
snowpack melting earlier in the year. The reduction
in snowpack is most pronounced in spring and sum-
mer, with an overall continued decline in snowfall

FREQUENTLY ASKED QUESTIONS:

Why do you say climate change now,
instead of global warming?

Though the overall global temperature is increasing, the
term “climate change” includes more of the actual impacts
that we see as a result of this increase. Changing amounts
of greenhouse gases in the atmosphere also lead to severe
storms, drought, sea-level rise, insect infestations, and other
consequences that can be different anywhere on Earth.

What is causing climate change?

Changes in climate are due primarily to human-caused
emission of heat-trapping gases such as carbon dioxide

(CO2). These greenhouse gases have been on the rise since
the 1800s, and their effect on climate will persist for many
more decades. Levels of carbon dioxide and methane (another
greenhouse gas) in the atmosphere are higher now than

76 Yellowstone Resources and Issues Handbook, 2020

projected for Yellowstone over the coming decades.
The Yellowstone, Snake, and Green rivers all have
their headwaters in Yellowstone. As major tributar-
ies for the Missouri, Columbia, and Colorado rivers,
they are important sources of water for drinking, ag-
riculture, recreation, and energy production through
out the region. A decrease in Yellowstone’s snow will
affect millions of people beyond the boundaries of
the GYE who depend on this critical source of water
(see Water, p. 60).

Future Snowpack and Snow Cover

The interactions of snowpack, temperature, and
precipitation involve a complex interchange between
heat and light. Warming temperatures increase evap-
oration; increased moisture in the air could lead to
more snowfall and cloud cover. The increased cloud
cover could block additional heat from reaching the
surface of the Earth resulting in cooler temperatures

Changes in the area covered by snow are especially
important because snow reflects solar radiation and
tends to keep land cool.

in the last 800,000 years. Scientists believe that as humans
continue burning more and more fossil fuels, the impacts of
global warming will accelerate.

Has global climate warmed before?

Yes, but never this fast. Prehistoric fossil records show us that
Earth’s climate is warming 40 times faster than during any
other period in the planet’s history.

Can you tell about climate from changes in
the weather?

Weather is the temperature and precipitation patterns that
occur over days or weeks. Climate is a trend in weather
conditions over decades or centuries. While weather does play
a part in our experience of climate, it is just one small corner
of a much bigger picture.



Climate change will affect streams differently, but
increased variability is expected, along with a shift in
the timing of peak flows.

below. However, increased temperature could pos-
sibly limit snowfall instead—by converting it to rain
or by melting snow rapidly once it falls, thereby
driving snowlines farther up the mountains. Recent
modeling work indicates that snowpack will almost
certainly decline in the long term.

Changes in the area covered by snow are espe-

cially important as snow reflects more solar radiation

out to space (albedo) than bare ground and tends to

keep the surface cool. When land is exposed, sunlight

is absorbed by the surface of the Earth. This raises
the overall surface temperature, which leads to more
melting and less snowcover.

One of the most precious

values of the national parks is
their ability to teach us about
ourselves and how we relate to
the natural world. This important
role may prove invaluable in

the near future as we strive

to understand and adapt to a
changing climate.

— Jon Jarvis, Former Director,
National Park Service

Stream Flow and Water Temperature

Glaciers, snowpack, and rainfall produce water that
flows through streams, lakes, and rivers, and these
waterways are critical to life. Analyses of streams
from 1950-2010 in the Central Rocky Mountains,
including those in the GYE, show an 89% decline
in stream discharge. Reduced flows were most
pronounced during the summer months, espe-
cially in the Yellowstone River. In addition, stream
temperatures have changed across the range of the
Yellowstone, with a warming of 1.8°F (-16.8°C) over
the past century. Continued warming could have
major implications for the management and preser-
vation of the many aquatic resources we have today.

Climate Change and the Greater Yellowstone Ecosystem

The Issue .
The global climate is changing, and

the changes are already affecting the
Greater Yellowstone Ecosystem. 1960s.

e  Average temperatures in the park
are higher now than they were
50 years ago, especially during
springtime. Nighttime temperatures
seem to be increasing more rapidly
than daytime temperatures. *

e \egetation

Snowpack

e Qver the past 50 years, the °
growing season (the time between
the last freeze of spring and the
first freeze of fall) has increased by o
roughly 30 days in some areas of

There are approximately 30 fewer o
days per year with snow on the
ground than there were in the

The Ecosystem Elements
Climate change impacts are detected by
studying the following:

Phenology (timing of biological
events like the budding of trees or
arrival of migratory birds)

Alpine habitats
¢ Wildlife movement patterns

Wetlands

The Impacts

The continued rise in temperature
will fundamentally alter Yellowstone's
ecosystem:

e Composition of plants and animals
throughout the park will likely be
affected.

e Amount and timing of spring
snowmelt, affecting water levels,
vegetation growth, and movement
of wildlife—from migrating bison,
to spawning trout, and arrival of
pollinators —will be altered. Any
change in the rivers flowing out of

the park. Yellowstone will affect downstream
e At the Northeast Entrance, there e Water users like ranchers, farmers, towns,

are now 80 more days per year e Fire and cities.

?ﬁg\;egggsez'ng than there werein =\ + i festations e Fire frequency and season length

could increase.
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Words to Know

Albedo: the fraction of solar energy
(shortwave radiation) reflected from the
Earth back into space. It is a measure
of the reflectivity of Earth’s surface. Ice,
especially with snow on top of it, has a
high albedo: most sunlight hitting the
surface bounces back towards space.

Climate: long-term meteorological
conditions that prevail in a region,
with a decade as the minimum span of
averages.

Gridded climate data: In order to
consistently compare historic climate
trends from one area to another,
scientists estimate weather data in
places and during time periods not
covered by weather stations using
computer models. The models use a
combination of existing and corrected
weather records, temperature change
based on elevation, knowledge of local
climate anomalies, and satellite data to
estimate temperature and precipitation
values. Daily or monthly weather values
are calculated for every square in a
regular grid pattern and analyzed to
define the climate over time. The three
most commonly used data sets are

PRISM, DAYMET, and TopoWx. As useful
as these data sets are, it is important to
remember that they are approximations
or best estimates. Ultimately, they are
confirmed only when different people,
using different data types and analysis
techniques, reach the same conclusions.

Phenology: relationship between
periodic biological changes —like the
budding of trees or arrival of migratory
birds in the spring—and seasonal
changes such as temperature.

Snow-water equivalent: the amount
of water in the snow, usually expressed
as inches. If you melted all the snow
from one location, the depth of the
resulting water is the snow-water
equivalent (SWE). When comparing the
amount of snow at different locations, it
is easier to think in terms of SWE rather
than snow depth, because there are no
complications from snow being fluffy

in one place and dense and compacted
somewhere else.

Weather “Normals”: 30-year averages
of temperature or precipitation. If a
daily or monthly measurement is said
to be “above normal,” it means, by

convention, the measurement exceeds
the most recent set of 30-year averages.
Every 10 years, the time period used

to calculate the official “normal”
values is calculated and updated by the
agencies that run the weather stations
(e.g., NOAA, NRCS). Continuously
updating the reference period to the
most recent 30 years made sense when
climate data were used primarily for
short-term forecasting and agricultural
applications because the goal was to
compare the current year to what most
people had experienced recently and
were “used to.” In contrast, in the era
of anthropogenic climate change, it
often makes sense to choose an older,
historic reference period. Because of
this, scientists sometimes choose a
different reference period than the
current “normal” when they compare
conditions from the past to current
conditions. It is important to be aware
of this subtle but significant difference
in reference conditions.

Weather: the state of the atmosphere
at a given time and place, and for the
next few days to a month.

Changes in volume and timing of spring runoff may
disrupt native fish spawning and increase nonnative
aquatic species expansion.

Growing Season

The Intergovernmental Panel on Climate Change
(IPCC) predicts that overall forest growth in North
America will likely increase 10-20% as a result of ex-
tended growing seasons and elevated CO, during the
next century but with important spatial and temporal
variations. Forests in the Rocky Mountain/Columbia
Basin region are expected to have less snow on the
ground, a shorter snow season, a longer growing sea-
son due to an earlier spring start, earlier peak snow-
melt, and about two months of additional drought.
Despite a longer growing season, Yellowstone for-
ests will likely be less dense, more patchy, and have
more diverse age structure. In fact, experts project
less tree cover in much of the park as well as poten-
tial migration of new species like Ponderosa pine.
Complicating matters, increased drought stress and
higher temperatures may increase the likelihood of
widespread die-offs of some vegetation.
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The integrated runoff response from the
Yellowstone River has been toward earlier spring
runoff peaks, suggesting that the majority of the park
is experiencing shorter winters and longer summers
as a result of snowpack changes. Changes in these
seasonal patterns will likely disrupt vegetation growth
and development, causing plants to bud, flower, fruit,
and die at different times of the year than they do
now. Those changes, in turn, would alter or seriously
disrupt wildlife migrations, one of the key resources
for which Yellowstone is globally treasured.

Extreme Events: Insect Activity

Although outbreak dynamics differ among species
and forests, climate change appears to be driving
current insect outbreaks. Outbreaks of western
spruce budworm, the most destructive defoliator in
Western North America, were more widespread and
lasted longer in the 20th century than in the 19th
primarily because of fire suppression and increas-
ing fir populations. However, patterns of spruce
budworm outbreaks have been tied to climate
nationwide.



Scientists are studying the greenness and snow cover
for the Electric Peak area of northern Yellowstone and
other sites in the region. A longer observation record
will help determine if the underlying cause of a decline
in greenness in the past decade is climate related.

Summer and spring precipitation are positively
correlated with increased frequency of outbreaks
over regional scales and long time frames, but experi-
mental evidence suggests that drought may promote
infestations. Although bark beetle infestations are
a force of natural change in forested ecosystems,
several concurrent outbreaks across western North
America are the largest and most severe in recorded
history. From 2004 to 2008, the area of mountain pine
beetle outbreaks increased across Wyoming from
1,000 to 100,000 acres. At the end of 2016, 26% of
whitebark pine trees in the GYE had been killed as
a result of mountain pine beetle, whitepine blister
rust, wildland fire, and other factors. Since 1999, an
eruption of mountain pine beetle events has been
observed that exceed the frequencies, impacts, and
ranges documented during the past 125 years. Aerial
assessment of whitebark pine species populations
within the GYE has indicated a 79% mortality rate of
mature trees. These changes may be early indicators
of how GYE vegetation communities will shift due to
climate change.

These outbreaks of bark beetles in the West have
coincided with increased temperatures and changes
in precipitation patterns, suggesting a response to a
changing climate. Warming temperatures and the loss
of extreme cold days reduce winter overkills of in-
sects, speed up life cycles, modify damage rates, and
lead to range expansions, particularly in the north.

Future Insect Activity
Climate change, and particularly warming, will
have a dramatic impact on pest insects, and the

The management implications
for protecting species, biological
communities, and physical
resources within finite land
management boundaries in a
rapidly changing climate are
complex and without precedent.

— Jon Jarvis, Former Director,
National Park Service

recent trends of increasing outbreaks are expected
to worsen. The greatest increase in mountain pine
beetle outbreaks is expected to occur at high eleva-
tions, where models predict warmer temperatures
will increase winter survival. At low elevations, how-
ever, mountain pine beetle populations may decrease
as warmer temperatures disrupt the insects’ season-
ality. Climate change will also alter host susceptibil-
ity to infestation. Over the short-term, trees will
likely increase in susceptibility to pests due to stress
from fires, drought, and high temperatures; over the
long-term, these stresses will cause tree ranges and
distributions to change. Moreover, climate change
and changes in CO, and ozone may alter the conifers’
defensive mechanisms and susceptibility to beetles
through their effects on the production of plant sec-
ondary compounds.

Insect infestations are damaging millions of acres
of western forests, and there is clear evidence that
damage is increasing. Nonetheless, future predic-
tions of the extent of infestations remain uncertain
because our understanding of insect infestations is
incomplete. Key uncertainties include the influence
of drought and precipitation changes, how altered
forest/host composition will alter outbreaks, the bio-
chemical response of trees and evolution of defensive
mechanisms, regional differences, and the interactive
effects of fire, plant disease, and insect outbreaks.

Extreme Events: Fire Activity

The increasing frequency of warm spring and sum-
mer temperatures, reduced winter precipitation, and
earlier snowmelt in the West during the past 20 years
has led to an increase in the frequency of very large
wildfires and total acres burned annually. The relative
influence of climate on fire behavior varies regionally
and by ecosystem type, but generally current-year
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drought, low winter precipitation, wind conditions,
and high summer temperature are determining fac-
tors for area burned in the Rockies.

Fire dynamics have been altered by climate indi-
rectly through its effects on insect infestations and
forest health. By changing the forest environment,
bark beetles can influence the probability, extent,
and behavior of fire events, but despite the widely
held belief that bark beetle outbreaks set the stage
for severe wildfires, few scientifically and statistically
sound studies have been published on this topic. That
fire promotes beetle infestations is clearer; the fire-
caused injury changes conifers’ volatile emissions,
thereby increasing their susceptibility to bark beetles.

Future Fires

Most evidence suggests that climate change will
bring increases in the frequency, intensity, severity,
and average annual extent of wildland fires. Models
project that numerous aspects of fire behavior will
change, including longer fire seasons, more days with
high fire danger, increased natural ignition frequency
and fire severity, more frequent large fires, and more
episodes of extreme fire behavior. The best evidence
is for increases in the average annual area burned.
However, the charcoal in lake sediment cores is

Rapid climate and associated ecosystem transitions in
the Rocky Mountains have occurred in the past and will
likely occur in the future. Projections include a higher
frequency of large fires, longer fire seasons, and an
increased area of the western US burned by fire.
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telling a different story in Yellowstone. These re-
cords extend back 17,000 years, and were taken from
Cygnet Lake on the Central Plateau. Charcoal from
8,000 years ago, when temperature increases equal
what we are now experiencing, shows more frequent
but smaller fires than today.

Projecting the influences of climate change on
future patterns of fire is extremely difficult. Fuels,
along with fire weather, determine fire size and
severity: the stand-replacing fires of today open up
the forests where stands have been burned, limiting
fuels for the next fire. As a result, areas with frequent
fires also tend to have small fires. Other factors, such
as increases in annual, non-native grass invasions,
may alter fire dynamics, making predictions based on
climate alone difficult.

Examining the Evidence

Insights from Paleoecology

As we think about and prepare for the future, it is
important to learn what we can from past episodes

of climate change. The study of paleoecology has
provided insight into prehistoric changes in the
ecosystem, including evidence of ancient plant and
animal movements that have been preserved in fossil
records. Studies conducted in the past 20 years have
provided critical insights into past climate change and
its ecological consequences in the GYE.

During the transition from glacial to Holocene
conditions (ca. 14,000-9,000 years ago), temperatures
rose at least 9°F-12°F (-13°C-11°C). As a result of
rising temperatures, plant species expanded their
ranges into newly available habitats, forming new
plant communities. Throughout the Holocene,
climate variation of a lesser magnitude continued to
occur, resulting in smaller shifts in species distribu-
tions and increased fire frequency during hotter and
drier periods.

Though the changes documented in the paleo
record occurred over longer periods of time, draw-
ing from the past of this region can help to gauge the
potential for future changes. If future climate change
is of similar magnitude to the changes that occurred
in the past 9,000 years, it is likely that Yellowstone’s
ecosystems will change to some extent, but probably
not to any great degree. However, if the magnitude
of future change is comparable to that of the glacial
to Holocene transition, then enormous changes are
possible—even likely.



Whitebark pine trees, living on the edge in high
elevations, are vulnerable to climate change.

Heeding the signs of change

Aspen

Findings from research focusing on aspen forests
indicate that a possible shift in the distribution of
this important species may already be underway.

By comparing documentation of aspen regenera-
tion before and after the 1988 fires, experts found
evidence suggesting that the sexual reproduction of
aspen in the Rocky Mountains occurs primarily after
large severe fires. Prior to 1988, aspen regeneration
was understood to occur primarily via vegetative
root sprouting. Aspen seedlings, rarely documented
prior to the fires, were observed in 1988 burn areas,
including areas where aspen had not been present
before the fires, often many kilometers from pre-fire
aspen stands. Aspen seedlings have persisted in many
areas, and in some instances expanded into higher
elevations since 1988. Meanwhile, aspen forests at the
lowest elevations and on the driest sites have declined
throughout much of the western US in response to
severe drought in the early 2000s. Research is ongo-
ing to fully understand the processes at work, but the
pattern is consistent with expectations of shifts in
species ranges from a warming climate.

Whitebark pine
Five-needle pine trees are foundational species in
high-elevation ecosystems across the West. For the
sub-alpine species whitebark pine (Pinus albicaulis),
warming temperatures may indirectly result in loss
of suitable habitat, reducing its distribution within its
historic range over the next century. Whitebark pine
is associated with lower summer maximum tempera-
tures and adequate springtime snowpack for survival.

Modeling of whitebark pine habitat in the greater
Yellowstone area predicts that suitable habitat will
decrease over time and the species may only be able
to survive at the highest elevations, although it is
likely that there will remain microrefugia (small areas
with suitable climates) of whitebark pine throughout
the region.

Given the ecological importance of whitebark
pine, and that 98% of the species occurs on pub-
lic lands, an interagency whitebark pine monitor-
ing group, including the National Park Service, US
Forest Service, Bureau of Land Management, and US
Geological Survey, has been monitoring the status
and trend of whitebark pine stands since 2004.

Sagebrush Steppe

Sagebrush steppe is one of the most altered eco-
systems in the intermountain West. Substantial
sagebrush areas have been converted to agriculture,
heavily grazed, and degraded through altered fire re-
gimes and the invasion of nonnative plants. Changes
in climate are expected to further alter fire regimes
and increase invasive species in sagebrush steppe and
low-elevation woodlands. Yellowstone National Park
also has upland vegetation data that may be useful in
addressing climate change responses in sagebrush-
steppe and grassland systems. In 2015, vegetation
specialists initiated a long-term monitoring program
of sagebrush steppe habitats across the park.

Alpine Vegetation and Soils

The cold and relatively little-studied alpine ecosys-
tems are among those where climate-change impacts
are expected to be pronounced and detectable early
on. The Greater Yellowstone and Rocky Mountain
networks collaborated to implement alpine vegeta-
tion and soils monitoring in high-elevation parks.
National parks including Glacier, Yellowstone, Rocky
Mountain, and Great Sand Dunes are now partici-
pants in the Global Observation Research Initiative
in Alpine Environments (GLORIA) monitoring
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network. Monitoring includes sampling of vascular
plants, soil temperature, air, and temperature at a

set of four alpine summits along an elevation gra-
dient. This set of sites spans alpine environments
from northwest Montana to southern Colorado.
Information is available through the GLORIA website
at http://www.gloria.ac.at/

Wetlands
Wetlands in Yellowstone are few and far between,
and include small lakes and kettle ponds, which are
already drying up. Scientists don’t know how much
ground-water recharge they will need to recover.
However, precipitation and snowpack will likely
continue to decrease, which will continue to decrease
surface and ground water—and thus the lakes and
ponds may not recover. Recognizing that many of
these small water basins are already drying, the park
began to monitor groundwater hydrology in 2012 to
understand the drivers and variability in groundwa-
ter flow patterns. The baseline information obtained
from these select sites further informs the anticipated
consequences under changing climatic conditions. As
wetlands diminish, sedges, rushes, and other mesic
(water-loving) plants will likely decline. In turn, am-
phibians and some birds will also lose habitat.
Annual monitoring data suggest chronic repetition
of dry, warm years could lead to a decline in upwards
of 40% of the region’s wetlands. This decline could
ultimately reduce the distribution and abundance of
wetland-dependent species, like boreal chorus frogs.

Over the past several decades, Yellowstone staff have
noticed drops in pondwater levels on the northern
range. Alterations in water availability and forage
could have huge implications for wildlife, especially
waterfowl and amphibians.
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Chorus frogs prefer shallow, ephemeral wet-
land habitats, making them especially vulnerable to
climate change. Boreal chorus frog breeding habitat
responded negatively to dry, warm years. Some sites
where breeding was documented dried up prior to
completion of amphibian metamorphosis, which
can cause reproductive failure. The strong relation-
ship between annual runoff, wetland inundation, and
chorus frog breeding occurrence suggests increas-
ingly difficult conditions for amphibians if projected
drought increases occur.

Declines in water levels and drying conditions
could affect other species, such as moose, beaver,
trumpeter swans, and sandhill cranes, which are de-
pendent on inundated wetlands for survival. In addi-
tion, wetland loss is expected to reduce plant produc-
tivity, which in turn impacts the carbon sequestration
potential of landscapes, affects hydrologic flow paths
and water storage within floodplains and uplands,
alters soundscapes, affects wildlife viewing opportuni-
ties, and potentially removes natural fire breaks impor-
tant for managing low- to moderate-intensity wildfires.

Wildlife

Understanding how climate change will influence
wildlife requires a comprehensive understanding of
the park’s climate system and how it interacts with
both plants and animals. Clear predictions are diffi-
cult to make, but many current and potential impacts
have been identified.

«  Wolverines require deep snow to build the
dens to breed and raise their young. Decrease
in annual snowpack may cause a decline in
wolverine populations.

+  Wolves take advantage of deep snow to prey
upon long-legged, small-footed ungulates who
are less agile in extreme winter conditions.
Decrease in annual snowpack may decrease
wolf hunting success.

+ Elk and pronghorn migration is triggered by
anumber of factors, including hours of day-
light—a factor unaffected by climate change.
However, early spring green-up could leave
them migrating after their forage has lost much
of its initial nutritional value, or earlier peak
stream-water flow could force them to change
their migration routes.

+ The tiny pika tolerates a very narrow habitat
range. As the climate zone they live in shifts to
higher elevation, pika must move with it.



* Due to extended warm temperatures in
fall, male grizzly bears are tending to den
later, which exposes them to risks associ-
ated with hunting of elk outside of the park
boundary.

« Foxes have to adapt to harder snow sur-
faces. Harder snow surfaces decrease
access to rodents but increase access to
carcasses.

+ Increased water levels over extended pe-
riods on Yellowstone Lake have interfered
with pelican reproduction. Extended pe-
riods of high water caused by snowmelt in
early summer not only flood existing nests,
but prevent pelicans from re-nesting. High
lake levels also reduce foraging success.

Climate change is anticipated to cause changes in

the distribution and abundance of many species in
Yellowstone. Thanks to the growing library of field
studies and the availability of increasingly fine-tuned
global climate models, ecologists are in a good posi-
tion to deepen our understanding of how plants,
animals, ecosystems, and whole landscapes respond
to climate change, and, consequently, to think about
how the GYE is likely to change in the coming
century.

Management and monitoring

Many national parks and other protected areas were
set up to safeguard a wide range of plant and animal
life assuming a certain set of climate conditions. As
the climate drivers change, the natural ecosystem and
human use of that landscape are bound to change.
Even subtle shifts in climate can create substantial
changes—nature will begin to rearrange itself, and
our ability to protect and manage national parks will
be challenged.

In 2010, the National Park Service released its
Climate Change Response Strategy. The Climate
Change Response Strategy provides direction to
our agency and employees to address the impacts of
climate change. It describes goals and objectives to
guide our actions under four integrated components:

Science

Park scientists conduct research to help us understand the
effects of climate change on national parks. The National
Park Service also collaborates with other scientific agencies
and institutions to discover the best available climate
science. This information is then applied to address the

Climate change is predicted to cause birds to shift their
range, migratory patterns and timing, and interfere with
reproduction.

specific needs of park managers and park partners as they
confront the challenges of climate change.

The Greater Yellowstone Network (GRYN) conducts
high-quality, natural-resource monitoring and collects
robust inventory data to track changes in resources as
they occur. In support of this reporting the interactive
web site www.climateanalyzer.org provides climate
data for many locations across the country. GRYN

is part of the National Park Service High Flevation
Climate Change Response Monitoring Program, along
with the Rocky Mountain Network and the Upper
Columbia Basin Network, created to measure changes
in resources as a result of climate change.

Mitigation

The most effective way to lessen the long-term effects of
climate change is to reduce greenhouse gas emissions. The
National Park Service aims to be a leader in reducing its
carbon footprint through energy efficient practices and
integrating climate-friendly practices into administration,
planning, and workforce culture.

The Green Parks Plan defines a collective vision
and a strategic plan for sustainable operations in the
National Park Service. The plan is framed around
nine categories and sets ambitious goals to make
the National Park Service a worldwide leader in
sustainability:

+ Continuously Improve Environmental

Performance

+ Be Climate Friendly and Climate Ready

+ Be Energy Smart

+ Be Water Wise

« Green Our Rides

+ Buy Green and Reduce, Reuse, Recycle
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+ Preserve Outdoor Values
+ Adopt Best Practices
 Foster Sustainability Beyond Our Boundaries
The Climate Friendly Parks (CFP) Program, of
which Yellowstone is a member, is one component
of the NPS Green Parks Plan. The program supports
parks in developing an integrated approach to ad-
dress climate change through implementing sustain-
able practices throughout their operations. Since
2003, the program has assisted parks with:
+ Measuring park-based greenhouse gas (GHG)
emissions
« Educating staff, partners, stakeholders, and the
public about climate change and demonstrating
ways individuals and groups can take action to
address the issue
+ Developing strategies and specific actions to
address sustainability challenges, reduce GHG
emissions, and anticipate the impacts of climate
change on park resources.
The CFP Program includes more than 120 member
parks dedicated to reducing resource consumption,
decreasing GHG emissions, and educating park staff
and the public about climate change and sustainable
initiatives taking place across the agency.

Adaptation

Climate change will alter park ecosystems in fundamental
ways. The National Park Service must remain flexible
amidst this changing landscape and uncertain future.

In some cases we must take bold and immediate actions,
while in others we may be methodical and cautious. Many
techniques will be used and refined as new science becomes
available and the future of climate change unfolds.

Communication

National parks are visible examples of how climate
change can affect natural and cultural resources. Park
rangers engage visitors about climate change by sharing
information concerning the impacts to parks and steps the
agency is taking to preserve our heritage.

Outlook

The complexity of the global climate system means
that there is no one, “best” model for predicting the
future climate everywhere on the Earth. Instead,
scientists use a group of different models that are all
good at predicting some part of the answer. Usually,
the greatest differences among predictions are not
caused by the mathematical methods used to model
the climate system. Most uncertainty is due to the
difficulty in predicting what people will do. If climate
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scientists knew what choices humans were going to
make about limiting greenhouse gas emissions, then
their predictions about climate change would be
much more certain.

Climate change is generally not an easy conversa-
tion piece. However, it is a conversation that we need
to have, and a process we must continue to study.
Humans need to adapt to changing climate, as will
wildlife and ecosystems. Through better understand-
ing, we may arrive at more informed decisions to help
conserve and adapt to our changing environment.
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coordinate the management of public land and cross-boundary issues, and seek scientific guidance.

Beyond Boundaries

Managing Resources and Impacts

Across Political Lines

Despite the size of the ecosystem, Greater Yellow-
stone’s biodiversity is not guaranteed. Many of its
plant and animal species are rare, threatened, endan-
gered, or of special concern, including more than 100
plants, hundreds of invertebrates, six fish species,
several amphibian species, at least 20 bird species,
and 18 mammal species. These are estimates because
comprehensive inventories have not been completed.
A healthy Yellowstone is important for meeting the
park's mandate to preserve resources and values in a
manner that provides for their enjoyment by people.
At the same time, a healthy Yellowstone enhances the
lives of people living outside the park, by providing
sustainable resources such as clean water, wildlife
populations, and vegetation communities.

Several factors strongly influence the Greater

Yellowstone Ecosystem and its management:

« The Greater Yellowstone Ecosystem spans
different climate regimes and vegetation zones,
crosses multiple jurisdictional boundaries, and
is the last remaining large, intact native ecosys-
tem in the contiguous United States.

+ The park’s geographic location also attracts hu-
mans who want to occupy increasing amounts
of space in the ecosystem. This leads to habitat
modification, which poses a serious threat to
both biodiversity and to ecosystem processes.
For example, when homes are built close to
wilderness boundaries, they fragment habitats
and isolate populations of plants and animals,
cutting them off from processes necessary for
survival.

+ Yellowstone National Park was created before
the surrounding states existed, which makes
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its relationship to its neighbors different from
those of many national parks. This park has
exclusive jurisdiction over managing wildlife
within the park boundary; wildlife management
is driven by National Park Service mission and
federal mandates, rather than by state wildlife
management objectives. However, the National
Park Service recognizes ecological boundaries
do not match the social and political boundar-
ies established in the ecosystem. Thus, most
managers in the park have established relation-
ships with neighboring agencies to coordinate
actions that, in some cases, are quite different
on each side of the park boundary. The park
works with the states on most issues, including
wolf and bison management.

« Time also affects how this ecosystem changes
and at what pace. What are the intervals be-
tween volcanic eruptions? Between fires? How
has forest composition changed in the past 100
years? How will climate change alter these pat-
terns? These are the types of “time” questions
that influence management of Yellowstone.

Ecosystem managers face these challenges by ad-

dressing the whole ecosystem, including preserving
individual components and their relationships and
linkages between them. Maintaining healthy, func-
tioning ecosystems preserves species more effectively
than do emergency measures to bring back threat-
ened species from the brink of extinction.

Partners

Effective management also requires strong partner-
ships. Several management and research partnerships
exist among state, federal, and tribal agencies to help
focus resources and provide collaborative problem-
solving on regional issues. Many of these partner-
ships include academic and non-profit institutions

as well.



Greater Yellowstone Network

The Greater Yellowstone Network (GRYN) was
established by the National Park Service Inventory
and Monitoring Program in 2000 to help enhance
the scientific basis for stewardship and management
of natural resources in Bighorn Canyon National
Recreation Area, Grand Teton National Park (includ-
ing John D. Rockefeller, Jr. Memorial Parkway), and
Yellowstone National Park. The GRYN is one of

32 units nationwide that group some 270 national
parks into networks based on geographic similarities,
common natural resources, and resource protection
challenges. This collective approach to inventory and
monitoring helps to facilitate collaboration and in-
formation sharing between the parks and with other
natural-resource management agencies and interests.
For more information about this program, visit sci-
ence.nature.nps.gov/im/units/gryn.

Rocky Mountains Cooperative Ecosystem Studies Unit
The Rocky Mountains Cooperative Ecosystem
Studies Unit brings together the region’s best scien-
tific talent and scholarship to help manage resource
problems across social, cultural, economic, political,
and environmental arenas. The Rocky Mountains
Cooperative Ecosystem Studies Unit conducts re-
search, education, and technical assistance on both
agency-specific issues and on issues concerning areas
of mixed ownership. This information is made avail-
able to those who need it, including land managers
and political and industry leaders. For more infor-
mation about this program, visit www.cfc.umt.edu/
CESU.

Greater Yellowstone Coordinating Committee

In 1964, the managers of the national parks and na-
tional forests in the Greater Yellowstone Ecosystem
formed the Greater Yellowstone Coordinating
Committee (GYCC) to seek solutions to common
issues. One of the nation’s earliest land-management

partnerships, the GYCC reportedly first signed a
Memorandum of Understanding in 1964. The GYCC
now includes managers from two national parks, five
national forests, two national wildlife refuges, and
the Bureau of Land Management in Montana, Idaho,
and Wyoming. During its five decades, the GYCC has
provided guidance and decisions for managing the
Greater Yellowstone Ecosystem. The GYCC manag-
ers set priorities for interagency coordination, and
allocate staff and funding to advance these priorities.
Interagency staff and partners collaborate on topic-
specific committees to address priority issues and to
coordinate operations such as wildfire management.
Current GYCC priorities are:

+ Ecosystem health: air and water quality, inva-
sive species management, species on the brink
(bears, cutthroat trout, whitebark pine) and
climate-change adaptation.

« Connecting people to the land.

More Information

Ashton, ILW., et al. 2010. Observed and projected ecologi-
cal response to climate change in the Rocky Mountains
and Upper Columbia Basin: A synthesis of current
scientific literature. Natural Resource Report NPS/ROMN/
NRR—2010/220. www.fedgycc.org/documents/NRR_
Ecological_Synthesis_FINAL_high.pdf

Greater Yellowstone Coordinating Committee:
www.fedgycc.org

McWethy D.B., et al. 2010. Climate and terrestrial ecosys-
tem change in the U.S. Rocky Mountains and Upper
Columbia Basin: Historical and future perspectives for
natural resource management. Natural Resource Report
NPS/GRYN/NRR—2010/260. www.fedgycc.org/docu-
ments/McWethy_et_al_2010_NPS_NRR260_Climate_
Terrestrial_Change_RockyMtns_UprColBasin.pdf

Olliff, T. et al. 2010. A Science Agenda for the Greater
Yellowstone Area. Yellowstone Science 18(2):14-21.

Schullery, Paul. 2010. Greater Yellowstone Science: Past,
Present, and Future. Yellowstone Science 18(2):7-13.
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Yellowstone National Park issues and manages between 130 and 180 research permlts annually—one of the
highest volumes in the National Park Service.

Research in the Park

In part because Yellowstone National Park was es-
tablished by Congress in 1872, early in the European
American history of the West, the park is one of the
last, nearly intact, natural ecosystems in the tem-
perate zone of Earth. Natural processes operate in
an ecological context that has been less subject to
human alteration than most others throughout the
nation and throughout the world. This makes the
park not only an invaluable natural reserve, but a
reservoir of information valuable to humanity.

In Yellowstone, scientists conduct research rang-
ing from large studies of landscape-level changes
affecting the local ecosystem to studies of tiny or-
ganisms that have the potential to change the lives
of people the world over. Yellowstone also has a
rich history that includes an archeological record
of more than 11,000 years of human use. As the
world’s first national park, Yellowstone’s modern
history is no less significant; the park’s Heritage and
Research Center houses materials documenting the

Research in Yellowstone

Number in Yellowstone

Conducting Research o

development of the national park idea, the history
of science in the park, and major efforts in American
wildlife conservation, as well as the park’s broader
natural and human history.

A Long History of Scientific Study
As a research location, Yellowstone has long at-
tracted scientists. In any given year, 115-150 scientific
researchers are permitted to use study sites in the
park, and many more conduct research at the park’s
Heritage and Research Center. Yellowstone is one
of the most high-profile research locations in the
National Park Service and has one of the most active
research programs. Researchers from universities,
other agencies, and the National Park Service come
to Yellowstone to conduct scientific studies. In 2019,
permitted researchers came from more than 30 states
and 11 foreign countries.

Some of the first written accounts about the wild-
life and thermal features of the greater Yellow-
stone area were in journals and letters from settlers,

All researchers are required to

2019: 145 permits were issued. e  Research permits are required for
studies and collections (except for
archival research conducted at

the Heritage and Research Center
facility). The Research Permit Office
(in the Yellowstone Center for
Resources) is responsible for issuing
and tracking research permits. It
also provides support to permitted
researchers in the park.

submit an annual report of their
study progress and results. These
annual reports are available online
at https://irma.nps.gov/rprs.

All scientists in Yellowstone work

under research permits and are closely

supervised by National Park Service staff.

e Publications resulting from
research may be on file in the
Yellowstone Heritage and Research
Center Library.

Types of Research

In 2019, permitted research included

e Physical Sciences: 27%

e Biology (wildlife, vegetation): 31%

*  Microbiology: 23% e Each permit application undergoes
a formal, standard process

for research permit review

and issuance.

e Ecology: 15%
e Other: 4%
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trappers, Indian scouts, and the military. These

early accounts brought about expeditions to ex-
plore Yellowstone in the 1860s and 1870s (see also:
History). It is in these explorations that the history of
science in Yellowstone formally began with the ex-
peditions of geologist Ferdinand V. Hayden, who led
official government expeditions to the Yellowstone
area in the 1870s.

Modern Research

By the 1960s, scientific research in Yellowstone

had extended beyond the study of the park itself.
Yellowstone was also a place where researchers ad-
vanced techniques for scientific study. The National
Park Service changed its permitting policy at this
time, requiring researchers to demonstrate their proj-
ects directly benefited park managers and would help
them make important decisions. As a result, many

History of Science in Yellowstone

In one of the earliest scientific studies of Yellowstone,
the 1871 Hayden Expedition determined Yellowstone
Lake was less than 300 feet deep.

permits were denied. This gave some permit-seekers
the impression that research in the park was not as
welcome as it had been in the past. Around this time,

1871-1878: Expeditions of US
Geological Survey Geologist
Ferdinand Hayden to the
Yellowstone area.

1877-1882: Park Superintendent
Philetus Norris establishes scientific
inquiry as an important aspect of
park management and argues for
employing a resident scientist in
the park.

1935: Eugene Thomas Allen

and Arthur Lewis Day publish

Hot Springs of the Yellowstone
National Park (Carnegie Institution),
the definitive literature on the
park’s thermal environment for
many decades.

1959-1971: A team of researchers
led by John and Frank Craighead
use the park to pioneer the

field of radio telemetry in their
ground-breaking studies of
Yellowstone's grizzly bears. The
Craigheads are also at the forefront
of technological innovation in
other methods of identifying and
classifying grizzly bears.

1967-1971: Park managers differ
with the Craigheads over some

of their scientific conclusions and
are disinclined to implement most
of their recommendations. The
Craigheads conclude their work in
the park. The disagreements were

so well-publicized in the news
media that a widespread, enduring
mythology developed that the
National Park Service was generally
anti-research, especially when it °
came to outside researchers.

1960s: The National Park Service °
changes its research permitting

policy, only permitting projects

that are of direct benefit to park a
managers and would help make
important decisions.

1966: Park researcher Dr. Thomas

Brock discovers Thermus aquaticus

in a Yellowstone hot spring.

An enzyme discovered in the o
microorganism is eventually used to
rapidly replicate DNA.

1968: Yellowstone begins “natural
regulation” management. The
resource management philosophy
has been highly controversial over
the years, and has itself become a
major focus of scientific study in
Yellowstone.

1970s and 1980s: Evolving
management priorities—in

which the need for scientific °
research becomes progressively

more compelling both politically

and practically—combined with
increasing attention and interest

in Yellowstone by the scientific 0
community is reflected in an

increase in the volume of research.

1984: Total research permits exceed
100 for the first time.

1987: Total research permits
exceed 200.

1990s5-2000s: Total research
permits average about
250 annually.

1993: The Yellowstone Center

for Resources is established as

a separate operational division,
further elevating the formal
recognition of research as an
essential element of management.

2001: The Yellowstone Volcano
Observatory forms to strengthen
the long-term monitoring of
volcanic and earthquake unrest in
the Yellowstone region. Member
organizations include the USGS,
Yellowstone National Park,
Montana State University, the
University of Utah, the University
of Wyoming, UNAVCO, and the
geological surveys of ID, MT, and
WY.

2017: The National Ecological
Observatory Network (NEON)
constructs a monitoring tower as
part of a 30-year national effort to
monitor ecological changes.

2009-2018: Total research permits
are approximately 150 annually.
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