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Fairy Pitta (Pitta nympha)

Size: Body length, approx. 19 cm (7.5 inches) Weight: 67 - 155 g (2.4 - 5.5 oz) Habitat:
Lowland forests; sometimes found in plantations and scrub jungle Surviving number:

Estimated at 1,500 - 7,000

PP

WILDLIFE AS CANON SEES IT

Who's calling? It's the fairy pitta, whose flight
calls resound throughout the thick underbrush
of its home. Because the little ground forager
is difficult to spot in the dense forest,
researchers use playbacks of its calls and wait
for responses to determine location. But fewer
and fewer are being found as deforestation,
extensive trapping for captivity and fatalities

from striking windows during migratory flights
have all taken their toll on fairy pitta
populations. One day its calls may very well
fall silent.

As Canon sees it, images have the power to
raise awareness of the threats facing endangered
species and the natural environment, helping
us make the world a better place.

Canon

Phatographed by John Holmes
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parT ONE The Paradox of the Park

What wilderness means to people—and how it is managed—has
steadily changed since Yellowstone National Park was founded.

70 It All Starts With Heat
82 For the Benefit and Enjoyment of the People

vart Two Into the Backcountry

Yellowstone has become a natural laboratory for tracing the deli-
cate web of relationships that keep an ecosystem alive and healthy.

108 The Carnivore Comeback
124 Tracking the Wildlife Highways

vart THreE Living With the Wild

Yellowstone’s wildlife is adapting to its changing realities. Now peo-
ple must adapt as well if the park is to remain untamed —and intact.

148 The Dance of the Bison and Elk
158 Land of’the People o

EPILOGUE The View From the Beginning

Special Poster: Yellowstone Elk Migrations, Supervolcano

On the Cover The central painting—a bird’s-eye view of Yellowstone from the north—was created for the
National Park Service by noted Austrian panoramist Heinrich Berann (1915-1999). Art by Jordan Metcalf

A male elk surveys his winter
domain, the 24,700-acre
National Elk Refuge near
Jackson, Wyoming.

PHOTO: CHARLIE HAMILTON JAMES

Corrections and Clarifications
Go to ngm.com/more.

OFFICIAL JOURNAL OF THE NATIONAL GEOGRAPHIC SOCIETY



GUEST EDITOR
The Yellowstone Issue

Photographer Louise
Johns captured the
silhouettes of (from
left) her father, Chris
Johns; herself; and
aranch hand riding
through the Centennial
Valley of Montana.

Our Abundant Heritage

One crisp June morning in Montana’s Big Sky country, I rode on horseback
through the Centennial Valley with Bryan Ulring, manager of the J Bar L
Ranch, a working cattle operation 45 miles west of Yellowstone National Park.
The valley, which looks much as it did several hundred years ago when Native
American hunters chased after herds of bison, is part of the migratory route
for wildlife in the northern Rockies. As we rode, I asked Ulring to help me
imagine the landscape as it might have looked on a day like this 200 years ago.

There are bison—hundreds, perhaps
thousands, moving in to graze on the tall,
rough grass emerging from melting snow.
Elk herds follow, eating the tender shoots.
The hillsides are covered with mule deer
and pronghorn browsing on sagebrush.

A pack of wolves emerges from the
shadows. Most of the bison escape them,
but the wolves chase and pull down a
straggler. After the wolves have eaten
their fill, ravens and eagles settle on the
carcass to scavenge the remains. The air
is full of sounds and smells. It is a primal
picture of abundance that, then and now,
depends on the interconnectedness of the
22.6 million acres of land that make up the
Greater Yellowstone Ecosystem. We know
about this interrelation—how Yellowstone
National Park is part of a larger entity that
encompasses Grand Teton National Park and more—because of the work
of ecologist Arthur Middleton and other scientists who have studied this
landscape and understand its intricacies and patterns.

The contributions of scientists like Middleton and ranchers like Ulring
were invaluable in shaping the issue you hold in your hands. Our Geographic
team spent three years reporting, photographing, and creating this special
edition. It’s our way of commemorating the centennial of the National Park
Service and of honoring Yellowstone, the world’s first national park. It’s also
our way of showing what we have to gain by preserving the grandeur of this
unique ecosystem and what we have to lose by neglecting it.

“Yellowstone retains more abundance than many places,” Middleton told
me. “It still offers us this ability to imagine—and remember.”

“’

Chris Johns, Executive Director, National
Geographic Society Centers of Excellence

PHOTO: LOUISE JOHNS
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Life Lessons and Words of Wisdom From
One of History’s Most Celebrated Heroes

No Dream Is
Too High

Life Lessons From a Man
Who Walked on the Moon

“Famed astronaut Aldrin combines leadership lessons with behind-the-scenes
stories from his Apollo 11 moonwalk in this engaging cross between biography
and self-belp . . . Everyone, whether a student or a seasoned CEO, will find

something to take away from this inspiring work.”
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3 Questions
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Why Wildness ’;1
Must Come First

As soon as Caroline Byrd, 56, graduated from college,
she drove her Volkswagen bus from California to
Wyoming—and never looked back. From early :
days on a Forest Service trail crew to her current ~ #§
role as the Greater Yellowstone Coalition’s
executive director, Byrd has held tight to one
goal for the place she loves: keeping it wild.

Why is the Yellowstone area so special?
We have, in the heart of North America, this
tremendous wild place that still works like
nature can—and should. And while it is 20
million-plus acres, it’s still not big enough.
We’ve got three hubs of protected wildlands

in the northern Rockies— Greater Yellowstone,
the Crown of the Continent, and the central
Idaho wildlands—and the connective tissue be-
tween them is crucial. None of those, in the face
of climate changeg, are big enough on their own.

How do you balance pressures on the park?
There are people who say they are deeply
committed to conservation and yet want more
access for recreation. And we’re still fighting 1872
gold-mining laws. It’s the Old West and the 21st
century all at the same time. Our goal is just that
the integrity of the wildness comes first.

The 1872 act establishing Yellowstone de-
clared it was “for the benefit and enjoyment * ' > A
of the people.” Is that still the park’s credo?
Yes, but it’s different. The wildness is what we
need to treasure, so that you're not seeing hot dog
stands or a flotilla of rafts; you're seeing the North
American West at its most elemental. Now. Not

in the past. I think that’s an important point. We
shouldn’t try to re-create, or have as abenchmark,
what it was. We should embrace what it is.

PHOTO: ERIKA LARSEN
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Capturing the
Wild: Meet the
Yellowstone
Coverage Team

For this special issue, top National Geographic
photographers and writers fanned out across
the Greater Yellowstone Ecosystem. Some
lived and worked there for weeks; others, far
longer. All came away with stories and insights.

DAVID QUAMMEN
Contributing writer
Inasense David Quammen had a 30-year head
starton thisreporting assignment: That’s how
long he has lived in the Yellowstone area.
Athree-time National Magazine Award win-
ner, Quammen is also the author of 15 books.
He’lladd a16th in August, when National Geo-
graphic Books publishes a volume featuring
his writing in this issue. On this assignment
Quammen traveled by ski, car,boat, small plane,
helicopter, horse—and by foot, summiting
Grand Teton peak (elevation 13,775 feet). He
came away with concerns about “sprawl on
private lands surrounding the parks—too many
people wanting to own a piece of the wild rath-
er than just visit it.” But he also feels hopeful
because of the caliber of scientists charged
with protecting Yellowstone and its wildlife,
and the depth of public concern. “America is
watching this place,” he says, “and that’s good.”

DAVID
GUTTENFELDER
Photographer
After college David
Guttenfelder left his
native Iowaand spent
the next 20 years liv-
ing, working, and winning photojournalism
awards (including seven World Press Photo
Awards) around the globe. In 2015, he says, “I
moved back to America specifically towork on
this important Yellowstone story.”

For his first year as a National Geographic
Society photography fellow, Guttenfelder

Near Slough
Creek, David
Quammen
examines a
wolf that was
sedated and
fitted with a
radio collar.

Field Notes: The Yellowstone Issue natgeo.com/yellowstone

worked throughout the ecosystem. He regu-
larlyposted Instagram photos ofhislong, scenic
commutes “to bring others along—and maybe
rubitinthatIgottodrive through Yellowstone
every morning.

“After exploring the world my whole adult
life,” he says, a year in this iconic American
park “was the perfect homecoming.”

MICHAEL ‘NICK’ NICHOLS
Photographer
For Nick Nichols, National Geographic’s long-
time photo editor atlarge, committing to shoot
the Yellowstone project meant living full-time
inthe park, accompanied by his wife, Reba Peck.
From spring 2014 until summer 2015, Nichols
barely stepped away from the assignment—with
onenotable exception. Late October found him
in London, in a tuxedo, at a Natural History
Museum awards ceremony where the Duchess
of Cambridge presented him with an award:
2014 Wildlife Photographer of the Year.
Nichols won the prestigious award for his
photo of alion pride that he’d tracked through
the Serengeti for six months. Returning from
London, he resumed his coverage of Yellow-
stone and the paradox of its purpose: “Isit
for the benefit of the people? Orisit to protect

PHOTOS: RONAN DONOVAN (TOP); NGM STAFF
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the animals and the wonderland?” If telling
Yellowstone’s story encourages its stewards
and visitors to find a balance between those
two missions, he says, “then maybe we can
help all of our parks solve that conundrum.”

ERIKA LARSEN
Photographer

From the Sami herd-
ers in Scandinavia
to Garrison Keillor
in Minnesota, Erika
Larsen’s photography
projects often take her to places “where the
landscape is extremely important to people.”
Even so, the onetime Fulbright fellow says she
was amazed by the hold that Yellowstone has
on residents and visitors alike.

Larsen met Native American archaeologists
whofelt “tangible moments” of connection with
ancestors from centuries ago. She met ranch-
ers who were overcome with emotion when
they spoke of passing on their land to future
generations. She met travelers from all over
the world making a once-in-a-lifetime journey.

Larsen also met park rangers who’d worked
elsewhere before. Yellowstone was their last
stop, they told her. “Why would you leave?”

bl

Artist Reba
Peck moved
to Yellow-
stone with

her husband,
Nick Nichols,

for his photo
assignment.

Field Notes: The Yellowstone Issue natgeo.com/yellowstone

CHARLIE
HAMILTON JAMES
Photographer
Since photographing
otters with his first
camera, Charlie Ham-
ilton James admits,
he’s been an “otter nut.” One day during the
year he spentin the Yellowstone area, Hamilton
James gotacall fromafriend with apond on his
property: “Get here now. The otters are here.”
He grabbed hisdry suit, hisunderwater camera,
and the weight belt he’d last used in the ocean.
At the site, “I jumped in the pond and
sank straight to the bottom,” says the award-
winning wildlife photographer. He had too
much weight on the belt—but chances to photo-
graphwild otters underwater are scarce, and he
was determined. So he struggled to the surface,
gulped air, and then sank again, repeatedly.
“Every time I got to the bottom, the otters
swam down to hang out with me,” Hamilton
James says. “As an encounter, it’s incredibly
rare.” But, he admits, “it was ruined by the fact
that I was trying not to drown.”

JOE RIIS
Photographer
The first migration that Joe Riis studied in
the Greater Yellowstone Ecosystem was of
pronghorn. Next the wildlife biologist turned
photographer followed a 150-mile mule deer
migration. Then Riis and ecologist Arthur
Middleton spent two years documenting elk
migrations, for which they were named the
Society’s 2016 Adventurers of the Year.
Byphotographing “all the animals that need
thefreedom toroam,” Riis says, “I wish to show
what is at stake.” He hopes his work encour-
ages “anew understanding and appreciation
of our first national park.”

Others on the team:

Filmmaker-photographer Ronan Donovan
spent 2015 documenting Yellowstone’s gray
wolves. Writer Todd Wilkinson and photog-
raphers Corey Richards, Drew Rush, and
Louise Johns also contributed to this issue.

Reporting: Rachel Hartigan Shea, Patricia Edmonds

PHOTOS (CLOCKWISE FROM TOP LEFT): RONAN DONOVAN;
MARK THIESSEN, NGM STAFF; REBECCA HALE, NGM STAFF
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VISIONS

YourShot.ngm.com #Yellowstone

Assignment For this issue we asked Your Shot members to share their
favorite views of the world’s first national park using the hashtag #Yellowstone.

EDITOR’S NOTE Jess Danielle Roberts

New York, New York
‘“Telling the story of a park as famous as Yellow- Last August, close to midnight, Roberts
‘ ¢ ) . positioned her tripod low and used a long
stone means showing not just grand landscapes exposure to capture the Milky Way reflected

but also the daily life of the people and animals in Yellowstone’s Grand Prismatic Spring. “To

X , me,” she says, “this photograph evokes a
that live there.” Jeanne Modderman, Your Shot photo editor connection to our planet’s ancient past.”
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The difference between those two ages is what's known as the “Action Gap,”
and it has a bigger effect than you might think.

To better understand the impact, we performed a simple experiment.

We asked a group of young people to use paint rollers to show us what age
they think they should start saving. Then we asked a group of older people to
indicate what age they actually did start. What we found was that there was
often a years-long Action Gap between the two. But closing it up by even just
a few years makes a huge difference in how much people can save over the
long run. Which makes right now the perfect time to get better prepared

for your retirement.
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Wild Thlngs natgeo.com/yellowstone

Fish School

Before Yellowstone boasted more than a
dozen restaurants, adventurous visitors
had to hunt and fish for their dinners. But
supply was limited: Nearly half the park’s
lakes and streams lacked fish. To protect
the scarce stock, park managers killed
fish-eating wildlife, such as bears and
pelicans. They also asked the U.S. Fish
Commission to stock the waters “so that
the pleasure seeker can enjoy fine fishing
within a few rods of any hotel or camp.”
Between 1881 and 1955, 310 million
fish were planted in Yellowstone, wreak-

ing havoc on the ecosystem’s equilibrium.

Native fish—such as the Yellowstone cut-
throat trout, a source of food for dozens
of animals—were displaced, attacked,
and bastardized by non-native species.
Today the ethos of that early era has
flipped: The priority is on protecting the
park’s 13 native fish types (shown here),
and strict catch-and-release rules govern
rod-toting humans. —Nina Strochlic

Fish shown at approximately
half their actual size

Utah chub
Gila atraria

Mountain whitefish

Prosopium williamsoni

NATIONAL GEOGRAPHIC « MAY 2016

Mottled sculpin
Cottus bairdii

Redside shiner
Richardsonius balteatus

Snake River fine-spotted cutthroat trout \\
Oncorhynchus clarkii behnkei

Westslope cutthroat trout
Oncorhynchus clarkii lewisi

Longnose dace 3
Rhinichthys cataractae



Yellowstone cutthroat trout
Oncorhynchus clarkii bouvieri

Mountain sucker
Catostomus platyrhynchus

Utah sucker
Catostomus ardens

Longnose sucker
Catostomus catostomus

T
Speckled dace %\

Rhinichthys osculus

Arctic grayling
Thymallus arcticus

ART: JOE TOMMELERI. SOURCES: TODD KOEL AND BRIAN ERTEL, NPS



Breakthroughs
From Park Pools

Yellowstone is a great refuge not just for large,
charismatic creatures but also for microscopic
ones. lts 10,000 hydrothermal features —steamy
vents, sulfurous mud pots, hot springs (like

the one below)—support a broad diversity of
microbes. Among them, unusual creatures that
microbiologists call extremophiles, which have
figured in significant scientific discoveries.

In 1965 Thomas Brock noticed “pink gelati-
nous masses of material, obviously biological,
at surprisingly high temperatures” in Octopus
Spring. These stringy organisms were grow-
ing at 180 degrees Fahrenheit, an astonishing
feat, at a time when bacterial life was thought
impossible above 140. One year later Brock
returned with a student named Hudson Freeze,
and together they collected a different organism, *
a yellowish, heat-loving bug that Brock named
Thermus aquaticus (enlarged view this page).
Culturing T. aquaticus yielded a DNA-copying
enzyme that works at high temperatures—and
that enzyme made practical the technique of
polymerase chain reaction. Now an essential
tool in molecular biology, PCR earned inventor
Kary Mullis the Nobel Prize in chemistry in 1993.

About that time Norman Pace led a team
doing microbial analyses in Yellowstone. In
samples gathered at Obsidian Pool, using PCR
and other methods, the team found many new
life-forms within Archaea, a vast and anomalous
domain distinct from bacteria. The park’s role in
microbiology’s history had completed a circle:
Organism leads to tool, which leads to organ-
ism. And the work continues. —David Quammen
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THE TASTE OF GEVALIA.

With over 150 years of experience making rich, never bitter coffee,
it's no wonder more people prefer the taste of Gevalia House Blend to your
house blend, Starbucks. But don’t feel bad. We might have better taste in coffee.
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SOON AFTER A FIRE

Roots of perennial flowers and
grasses can survive large fires.
Heat triggers lodgepole pines’
serotinous cones to release
seeds; those that survive take
hold in newly mineral-rich soil

1 YEAR AFTER

Aspen and lodgepole pine
seedlings start small but
establish quickly. Studies of
the 1988 fires show that most
pine seedlings germinated
from seeds released from

2 YEARS AFTER
Flowering plants and
wildflowers take hold. Elk
and foraging mammals
return to burned areas, as
some of their food sources,
such as aspen seedlings,

25 YEARS AFTER

Most burned trunks have
fallen, and new lodgepole
pines have grown to be 10

to 15 feet tall. The ecosystem
has shown it can adapt well to
severe fires—when they hap-

that’s open to sunlight. cones on fire-killed trees. grow larger. pen only every few centuries.

Ecologists Monica Turner and William Romme witnessed the 1988 fires that
burned more than one million acres of the Greater Yellowstone Ecosystem and
are still studying the aftermath. They’ve seen the charred landscape rebound with
a great diversity of species. Their research suggests that far northern coniferous
forests like Yellowstone’s can regenerate after severe fires if they occur every 100
to 300 years, Turner says. “Infrequent high-severity fires are business as usual.”

But what if severe fires become more frequent?

During several summers since 1988, multiple fires have burned in Yellowstone,
Turner says. And the hot, dry conditions that set records in 1988 may be the norm
by mid-century. As climate change advances, it could significantly affect the
frequency, size, and severity of fires; the conditions under which forests grow and
regrow; and ultimately the health of places like Yellowstone. —Patricia Edmonds

Yellowstone
Fires, Past
and Future

ART: MATTHEW TWOMBLY. SOURCE: MONICA TURNER, UNIVERSITY OF WISCONSIN
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Visits Rise,
Profitably

Public awareness campaigns and
low gas prices encouraged more
than four million visits—a record
number—to Yellowstone in 2015.
“Last year’s visitation tested the
capacity of Yellowstone National
Park,” says Park Superinten-
dent Dan Wenk. People were
caught in miles-long traffic jams,
and rangers had to contend

with more crowding issues like
human-wildlife encounters.

But limiting visitors to Yellow-
stone would be controversial, in
part because it and neighboring
Grand Teton fuel the region’s
economy. This year federal fund-
ing will increase to deal with the
visitor influx. —Kelsey Nowakowski

NUMBER OF ANNUAL VISITS
Yellowstone and Grand Teton

o ® 01
1985 3.6 million

000000
2015 7.2

INCREASE IN VISITS, 1996-2005 VS. 2006-2015

Yellowstone !
and Grand Teton

Planet Earth: By the Numbers natgeo.com/yellowstone

THE MONEY

Yellowstone and Grand Teton National Parks are a boon to the local economy,
driving millions of dollars in spending each year in the Greater Yellowstone
Ecosystem, which encompasses 22 counties in three states.

S911 millon

VISITOR SPENDING IN YELLOWSTONE AND GRAND TETON
BY SECTOR, 2014

Gas Transportation
9.9% 8.3%
Retail Groceries
9.7% 5.7%
Recreation
10.0%

IMPACT OF VISITOR SPENDING

Jobs and $419 million Value of all goods and services produced in the

in labor income parks and within 60 miles of them

23% INCREASE IN TOUR BUSES
17% IN BUS PASSENGERS
2014-2015

National parks This growth is attributed largely to the
average rise of Asian tourism in the parks.
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Each federal dollar invested in Yellow-
stone generates $16 in economic activity;
in Grand Teton the return is $52.

SHARING YELLOWSTONE WITH ANIMALS

More visitors mean
more traffic. The
number of animals
killed by vehicles
isn’t up, but “bear =
jams” are—tourists
can't resist slowing
down to look at
roadside wildlife. F -

1,000 —

MAKING A LIVING

The region’s economy has shifted over the past 40 years. Extractive
industries like oil and mining generate 3 percent of local income; service
jobs and nonlabor sources, like retirement funds, generate 78 percent.

SOURCES OF LOCAL INCOME

Billions of dollars, 2014

1970

BEAR-GENERATED TRAFFIC JAMS

2002

il

|
15

T | T
1980 1990

ROAD-KILLED MAMMALS

160 -
100- ol L
50 - o
0 — ==
1989 94

i
2015

2014

Nonlabor

More retirees are
choosing to settle near
Yellowstone for natural
beauty that will remain
protected. Their spend-
ing injects money into
the local economy.

Services

Government

Nonservices
Manufacturing, con-
struction, agriculture,
and extractive industries
like mining, oil, and

gas now account for a
smaller share of local
employment.

No black bear has attacked
a human since 2006, but
since 2011 there’ve been
three fatal grizzly attacks.

GRAPHIC: ALVARO VALINO. SOURCES: YELLOWSTONE NATIONAL PARK; NATIONAL PARK SERVIGE
VISITOR USE STATISTICS PROGRAM; HEADWATERS ECONOMICS
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Calypso
Calypso bulbosa
Blooms late May-June
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Wild blue flax Hoary aster Bitterroot
Linus lewisii Machaeranthera canescens Lewisia rediviva
Late May-August July-September Late May-July
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Indian paintbrush
Castilleja miniata
June-August

/—— ;i\re\-vaad

e \ Chamerion angustifolium
\ § July-September

@?@%’

Threadleaf crowfoot
Ranunculus trichophyllus
Mid-June-August

Garden
Variety

&
T

< WHEN A Heartleaf amica

: YELLOWSTONE Amica cordifolia
5 WILDFLOWERS z June-August
= BLOOM

a

Arranged by color

“The Yellowstone is a wild-flower garden.” What American naturalist Enos Mills
wrote in his 1917 book on national parks remains true a century later: From
spring through autumn, Yellowstone’s meadows and hillsides host a rainbow
of native wildflower species. The graphic above shows the spectrum and the
blooming seasons of a hundred of the park’s most common and colorful flowers.

All this beauty might tempt visitors, but picking blooms is illegal, says Yellow-
stone botanist Heidi Anderson. Protecting native flowers is a priority because
the plants are an important nutrition source for wild animals, and some flower
varieties are so rare that they’re not found anywhere else in the world.

Want to help preserve them? Don’t drive or tread on any patches of green in
the park, Anderson suggests. And before visiting, rid shoes and boots of mud,
which can transport potentially damaging invasive seeds. —Catherine Zuckerman

ART: MATTHEW TWOMBLY. SOURCE: NPS
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~ Witha lower center of gravity, wider stance and new double-wishbone PR" 'S
- ~ rear suspension, the 2016 Prius is making getaways even more thrilling.

~Anexhilarating ride is what's ne
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The Best in Yellowstone

What draws you to a park? Wildlife? Landmarks? Ski trails? Scenery? National Geographic’s
book The 10 Best of Everything: National Parks lists top-ten picks in 80 categories of park
features—and Yellowstone is home to plenty of these superlative attractions.

ACCESSIBLE TRAILS One of
the park’s top trails for people
with limited mobility begins
at the fully accessible Old
Faithful Inn and visitor center.
The 1.5-mile hike-bike path,
accessible to wheelchairs,
leads to Morning Glory Pool.

BICYCLING For the brief
period between mid-March

and mid-April, as Yellow-
stone’s roads thaw, cyclists
have exclusive access to por-
tions of them. For example,
the route from the park’s West
Entrance to Mammoth Hot
Springs—thronged with ve-
hicles in season—is reserved
for nonmotorized traffic those
few weeks. Once cars return,
there are still paved and gravel

trails designated for cyclists’
undisturbed exploration.

FIELD TRIPS The Yellow-
stone Association Institute
offers park visitors a variety of
educational experiences. Nat-
uralists can learn about the
park’s wolves, raptors, and
bison; history buffs can learn
about the horse-and-buggy

Horseback
riding is
among the
highly rated
recreational
activities in
Yellowstone
National Park.

PHOTO: DAVID GUTTENFELDER
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If You Purchased Certain
Glucosamine and Chondroitin Joint
Supplements Manufactured by Rexall
Sundown, You Can Receive Money
from a Class Action Settlement.

A class action settlement has been preliminarily approved in
Pearson, et al. v. NBTY, Inc., et al., No. 1:11-cv-07972 (N.D.
Illinois). Your rights may be affected by this settlement.
Plaintiffs say that glucosamine/chondroitin joint supplements
manufactured or sold by Rexall Sundown, Inc. or NBTY, Inc.
or their affiliates (“Rexall”’) do not provide certain benefits
claimed in the labeling. The Court has not decided in favor of
either side. Rexall stands by the products.

Rexall has agreed to a settlement, including labeling
changes and a $7,500,000 fund (“the Fund”), plus an
additional $1,500,000 for notice and administration of the
settlement, in order to avoid the expense, inconvenience,
and risk of litigation. The Fund will be used to pay
eligible claims, attorneys’ fees and expenses (not to
exceed $2,500,000), Class Representative awards (up to
$5,000 each), and notice and administration costs (if they
exceed $1,500,000).

Who Is A Class Member?

The Class includes all consumers who purchased certain joint
supplements sold or manufactured by Rexall under various
brands (“Covered Products”). This is only a summary.
Specific dates and areas of sale apply. For a complete list of
all products covered by this settlement, visit the website, or
write to the address at the bottom of the notice.

What Does the Settlement Provide to
Class Members?

You will receive $8.00 per bottle of Covered Product
purchased, up to a maximum of thirteen (13) bottles,
or $104.00 per household. If money is available in the
Fund after claims and other payments are made, it will
be distributed pro rata, up to a maximum of $200 per
household. Any remaining funds after that are to be paid to
the Orthopedic Research and Education Foundation.

What do you need to do?

To_get_money, you must submit a_claim form, post-
marked or submitted online by September 28, 2016.
Visit the website, or call the number below to obtain a

claim form. If you already submitted a claim in the previous
settlement, you can — but are not required to — submit a new
claim form; you will receive compensation based upon the
highest number of bottles from either claim. Please visit
the website for complete details on how this new settlement
affects you. To exclude yourself from the settlement class,
you must submit a written exclusion postmarked by May
26, 2016. You will not receive any money, but you retain
your right to sue on your own regarding these claims. Even
if you excluded yourself from the previous settlement, you
must submit a new letter of exclusion for this settlement. If
you do not exclude yourself, you can object to the terms
of the settlement. If you wish to object to the settlement,
you must submit a written objection postmarked by May 26,
2016. Instructions on how to exclude yourself or object can
be found on the website. If you do nothing, you will not
receive any money and you will be bound by the terms of the
settlement. All members of the Settlement Class who do not

exclude themselves will_release any claims, including some
future claims, related to the Covered Products.

A final hearing will be held on June 30, 2016 at 9:30 a.m. at
the Everett McKinley Dirksen United States Courthouse, 219
South Dearborn Street, Chicago, Illinois 60604, to determine
the fairness, reasonableness and adequacy of the settlement
and to award attorneys’ fees and costs. The motions for
attorneys’ fees and costs and Class Representative awards
will be posted on the website after they are filed. You may
attend the hearing, but you do not have to.

For detailed information and notices, including a
complete description _of the Covered Products, visit
www.GlucosamineSettlement.com, or write to: Glucosamine
Settlement c/o Settlement Administrator, P.O. Box 170,
Philadelphia, PA 19105-0170, or call (888) 972-6583.

www.GlucosamineSettlement.com




LEAVE A LEGACY OF LOVE.

By including the National Geographic Society in your
will, trust, or beneficiary designation, you can pass on
your love of exploration, science, and conservation to
future generations. These gifts cost you nothing now

and allow you to change your beneficiaries at any time.
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« EVERYTHING
National

Visitors pose
for photos at
Artist Point.
Yellowstone’s
scenery is
praised in

The 10 Best
of Everything:
National Parks.

Planet Earth

photography

Lessons in
fly-fishing and

round out the
curriculum.

HIKING Some of the park’s
biggest attractions can be
seen from roads and over-
looks, but others take a bit
more legwork. The unusual
Uncle Tom’s Trail has stairs
descending 500 feet into the
Grand Canyon of the Yellow-
stone and delivers hikers to
the base of the Lower Falls,
a roaring 308-foot waterfall.
On the eastern boundary, the
four-mile trail up and down
Avalanche Peak in the brief

days. The park’s
beauty inspires

and art courses.

animal tracking

summer season showcases
colorful subalpine wildflowers.

SWIMMING HOLES “Hot-
potting” is the slang for taking
a dip in one of Yellowstone’s
celebrated thermal features.
But only one still allows
swimmers; it’s a half-mile
walk along the trail north

of Mammoth Hot Springs.

VOLCANIC WONDERS Earth’s
most astounding concentra-
tion of thermal features

is on vivid display at the
park’s geyser basins. Norris
Geyser Basin, the oldest
and hottest hydrothermal
region in the park, is home
to Steamboat, the world’s
tallest active geyser. Upper
Geyser Basin boasts the
famous Old Faithful geyser.

WIND SPORTS With its steady
breeze and wide-open water,
Yellowstone Lake is an ideal
place for wind sports. It's the
nation’s largest high-altitude
lake, roughly 20 miles from
north to south and 14 miles
from east to west. Windsurfers
and sailors have easy access;
special “boat party” camp-
sites dot the shore.

WINTER SPORTS The park’s
snow blanket is punctured in
spots by steam and perco-
lating hot water. Visitors may
explore by snowmobile and
snowcoach when accom-
panied by an authorized
commercial guide. Those who
cross-country ski or snowshoe
have miles of groomed trails
and untouched expanses of
backcountry snow.

PHOTO: MICHAEL NICHOLS
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says hello the same way.

Canadians have a reputation for being friendly
and polite. So expect that the Nova Scotians you
meet witt-take @ moment to connect with you.
In Nova Scotia, even the wildlife waves back.

NOVA SCOTIA®m

take yowrself there

explorez sans fin

Canada *7
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77 Planet Earth: Trail Mix

Surprising facts from the world’s first national park

MOSQUITOES GALORE

At least 35 species of mosquitoes
live in Yellowstone.

=,

BIG EXPANSE

If you drive every road, you’ll cover
only one percent of the park.

CAMERA CAUTION

Park rules require that visitors stay at
least 25 yards away from bison. Want a
close-up? You’ll need a zoom lens.

v
WakpER-

EAND
YELLOW-
STONE

GEYSER PARADISE PRESIDENT RANGER WELCOME TO WONDERLAND
One-half of the world’s Gerald Ford said he spent “one of the Early on, the park’s natural marvels
known geysers are greatest summers of my life” as a earned it the nickname “Wonder-

in Yellowstone. park ranger in Yellowstone in 1936. land,” after Lewis Carroll’s classic.

ART: ALVARO VALINO
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NTER DIVERTED FOR YOUR
MORNING STROLL:
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Is there any more hospitable place on
earth? Twice a day, the world’s highest
tides draw back to let you walk the
ocean floor. Prefer to sail the historic
Bay of Fundy? It's not uncommon to be
welcomed by dozens, or even scores, of
curious whales.

This is New Brunswick.

Unspoiled, open, dramatic landscapes
and people who take warm welcomes
personally and with pride. We'll help you
start each day with a new, unforgettable
experience and entertain you each
evening with live music, fresh seafood
and a folklore tale or two.

Consider this your personal invitation,
we'd love to see you soon.

TourismNewBrunswick.ca/WelcomeToAtlanticCanada | 1-800-561-0123 | facebook.com/DestinationNB
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NATIONAL PARKS

WITH NATIONAL GEOGRAPHIC

ne National Park, Wyomirg

Venture into the wilderness with National Geographic’s experts to celebrate the 100th anniversary of
the National Park Service. Get an insider’s view of majestic landscapes and incredible wildlife from
Alaska’s Glacier Bay to the Grand Canyon. Bring the whole family along on trips geared for kids and adults.
Learn how to best capture Yellowstone in winter or the granite domes of Yosemite on special departures for
photographers. Or grab your hiking boots and hit the trails on an active adventure. National Geographic

has been helping to preserve and promote these national treasures for more than a century—come discover
their hidden wonders with us!

Yellowstone & Grand Teton « Yosemite « Grand Canyon « Glacier Bay « Zion « Bryce Canyon « Denali « and more!

NATIONAL
GEOGRAPHIC

EXPEDI Tlo N S Call 1-888-966-8687 or visit natgeoexpeditions.com/ourtrips

© 2016 National Geographic Partners. National Geographic Expeditions and the Yellow Border Design are trademarks of the National Geographic Society, used under license.
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o Before Thomas Moran arrived, Yellowstone in the popular imagination was
The Artist

a harsh, wild place pocked with hellish geysers. After the painter’s work was
G 0 e S We St finished, Yellowstone was established as a national park and marketed as a won-
derland. In 1871 Moran and photographer William Henry Jackson had joined the
first U.S. government survey of the region. For two weeks Moran filled a sketch-
book with the landscape’s most stunning sights. The survey results, Jackson’s
photos, and Moran’s watercolors —the first color renderings of the area—were
presented to Congress that fall. “The photographs were proof that what the artist

Moran at Yellowstone’s Mammoth Hot Springs

was showing really existed,” says Eleanor Harvey, senior curator
at the Smithsonian American Art Museum. In March 1872 law-
makers officially made Yellowstone a national park, the world’s
first. By April, Moran had transformed some of his sketches into
a 7-by-12-foot painting (above). The gold-splattered valley and
billowing Lower Falls of “The Grand Canyon of the Yellowstone”
captivated the public. “It is too grand and wonderful for words,”
declared the Ladies’ Repository that August, “and none can ever
judge of its wonders from any engraving or photograph in mere
black and white.” Though Moran later painted Lake Superior,
the Grand Canyon, and the Rockies, his reputation was so inter-
twined with Yellowstone that he took to signing his paintings
“TYM,” for Thomas “Yellowstone” Moran. —Nina Strochlic

PHOTOS: SMITHSONIAN AMERICAN ART MUSEUM/ART RESOURCE, NY (TOP);
WILLIAM HENRY JACKSON, EAST HAMPTON LIBRARY, NEW YORK



THE POWER OF PARKS
A YEARLONG EXPLORATION

YELLOWSTONE

By David Quammen:
It’s more than just a park. It’s aplace Wﬁere, more than 140
years ago, people began to negotiate a peace treaty with
the wild. That negotiation continues today, with growing
urgency, at Yellowstone and all over the planet, as the

human world expands and the natural world retreats.

Can we come to terms?

Photographs and paintings of sights such as this—the Grand Canyon of the Yellowstone—
inspired Congress to create the park in 1872. It was a revolutionary step.

PHOTO: MICHAEL NICHOLS
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The colors of Grand Prismatic
Spring come from thermophiles:

that thrive in g
water. The green is chlorophyll
they use to absorb sunlight.

PHOTO: MICHAEL NICHOLS







/ ﬁ‘ -Ilr.‘ .“ © # -.'q. ' "’4 .
. ﬁ f‘ - l"'.’ +
e ht‘ i o [
4 .-r!.h iy Sl iy i ey
| i S
Wl 2 N .
y ;‘ W .llu.‘ ‘h *I "-:ﬁ?"ﬂ. .: # 'g. -:; - -
,,zw L id ”' ‘mr i

ch_ ol ' ';F-ll

;l.
‘4 i ééu"
’m uv 28 "’*"‘ "‘ “‘ "7* ex
:i' 4 “ ’ I'-‘ r . Ly
"l Tl ~shi if - ?;I‘I-. by ThL i % A ’W"-ﬁ



The Mollie’s wolf pack investigates grizzly
bear tracks in Yellowstone’s Pelican Valley.
Wolves were reintroduced into the park
beginning in 1995, and Yellowstone now
has the full complement of large animals

that existed there before Europeans " i
arrived in North America. &~
PHOTO: RONAN DONOVAN ¢
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DAREA
ENLARGED

Elevation
——10,000 ft
——-8,000
——6,000
——4,000
——2,000

Drawn from the map at

left, the cross section
below highlights a segment
of Greater Yellowstone’s
diverse topography. The
72-mile stretch is bounded
by Monument Mountain

to the northwest and the Two
Ocean Plateau to the south-
east. This graphic shows
elevations, along with state
borders, park boundaries,
hydrological features, and
the region’s geothermal
giant: the volcanic Yellow-
stone Caldera.

. — Monument Mt.

Greater Yellowstone:
More Than the

Sum of Its Parts

The idea of a Greater Yellowstone Ecosystem,
which gained traction in the 1980s, marked
agiant leap forward in ecological thinking.
Natural-resource managers came to recognize
that biological processes within Yellowstone
Park extend far beyond its borders and that
activities in one place can have huge implications
for the area next to it. The construct is now
helping managers everywhere understand that
a healthy, well-functioning bioregion— Greater
Yellowstone encompasses 22.6 million acres—
is worth far more than the sum of its parts.

The system is the largest patch of contiguous
public wild lands in the lower 48 states.

But s it big enough to maintain the long-term

health of its natural wonders?
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an apple tree. Grizzlies are frequent

* visitors to yards like this one in front of
a historic house along Yellowstone
northern boundary. Caution and
attentiveness are necessities that

" come with dwelling safely in this

wild-and-rural interface.
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More than 700 grizzly bears

‘ow live in the Great

from 40y

the spec

Multiple surgeries restored

Nic Patrick’s face but couldn’t erase
the scars left by the grizzly that
mauled him in 2013 at his Wyoming
ranch, along the South Fork of the
Shoshone River. A conservationist as
well as a cattleman, Patrick holds no
grudge: The mother bear was only
protecting her cubs, he says.

Listen to Nic Patrick describe the bear attack
at natgeo.com/yellowstone.
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What wilderness means
to people has steadily
changed since Yellow-
stone was founded. The
Park Service no longer
tries to make tame spec-
tacles of wild animals. But
today, as in 1972, when
this photo was taken,
most visitors to the park
never get far from the road —
and a black bear is still
areason to pull over.

PHOTO: JONATHAN BLAIR

This issue was funded
in part by your National
Geographic Society
membership.

DIORAMA IN BLOOD

n August 7, 2015, in Yellowstone National Park, a ranger
found the chewed-upon body of a man near a hiking trail not
far from one of the park’s largest hotels. The deceased was
soon identified as Lance Crosby, 63 years old, from Billings,
Montana. He had worked seasonally as a nurse at a medical clinic in the
park and been reported missing by co-workers that morning.
Investigation revealed that Crosby was hiking alone on the previ-
ous day, without bear spray, and ran afoul of a female grizzly with two
cubs. The sow, after killing and partially eating him (not necessarily
in that order), and allowing the cubs to eat too, cached his remains
beneath dirt and pine duff, as grizzlies do when they intend to reclaim
a piece of meat. Once trapped and persuasively linked to Crosby by
DNA evidence, she was given a sedative and an anesthetic and then
executed, on grounds that an adult grizzly bear that has eaten human
flesh and cached a body is too dangerous to be spared, even if the fatal
encounter wasn’t her fault. “We are deeply saddened by this tragedy
and our hearts go out to the family and friends of the victim,” said Park
Superintendent Dan Wenk, a reasonable man charged with a difficult
task: keeping Yellowstone safe for both people and wildlife.

Lance Crosby’s death was just the seventh bear-caused fatality in the
park during the past hundred years. The next most recent occurred in
the summer of 2011, when two people died in separate events, possibly
killed by a single female grizzly. After the first killing, of a man named
Brian Matayoshi, the bear had been spared by Wenk—with advice from
bear managers—on grounds that she was defending her cubs and the
attack on Matayoshi wasn’t predatory. Because the Matayoshi killing
occurred on the Wapiti Lake trail, she became known as the Wapiti sow.
Later she turned up near the second victim, a man named John Wallace,
who died eight miles away in what might have been a predatory attack.
Wallace’s body, like Lance Crosby’s, had been partially eaten and then
cached. Physical evidence didn’t prove that the Wapiti sow had killed
him but strongly suggested that she had at least fed on the body, and so
she was put down. The sorry events of 2011, and that well-meant choice
to give the Wapiti sow a reprieve after Matayoshi’s death, help explain
the decision to condemn the 2015 sow after one incident.

Grizzly bears, clearly, can be dangerous animals. But the danger
they represent should be seen in perspective: In the 144 years since
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Yellowstone was established, more people have died there of drowning
and of scalding in thermal pools, and of suicide, than have been killed
by bears. Almost as many people have died from lightning strikes. Two
people have been killed by bison.

The real lesson inherent in the death of Lance Crosby, and in the
equally regrettable death of the bear that killed him, is a reminder of
something too easily forgotten: Yellowstone is a wild place, constrained
imperfectly within human-imposed limits. It’s a wild place that we have
embraced, surrounded, riddled with roads and hotels and souvenir
shops, but not tamed, not conquered—a place we treasure because it still
represents wildness. It’s filled with wonders of nature—fierce animals,
deep canyons, scalding waters—that are magnificent to behold but fret-
ful to engage. Most of us, when we visit Yellowstone, see it as if through
a Plexiglas window. We gaze from our cars at a roadside bear, we stand
at an overlook above a great river, we stroll boardwalks amid the geyser
basins, experiencing the park as a diorama. We remain safe and dry. Our
shoes don’t get muddy with sulfurous gunk. But the Plexiglas window
doesn’t exist, and the diorama is real. It’s painted in blood—the blood of
many wild creatures, dying violently in the natural course of relations
with one another, predator and prey, and occasionally also the blood
of humans. Walk just 200 yards off the road into a forested gully or a
sagebrush flat, and you had better be carrying, as Lance Crosby wasn’t,
a canister of bear spray. Your park entrance receipt won’t protect you.
You can be killed and eaten. But if you are, despite the fact that you have
freely made your own choices, there may be retribution.

This is the paradox of Yellowstone, and of most other national parks
we have added since: wilderness contained, nature under management,
wild animals obliged to abide by human rules. It’s the paradox of the
cultivated wild. At a national park in Africa—Serengeti in Tanzania,
for instance, or Masai Mara game reserve in Kenya, Kruger in South
Africa—you wouldn’t face such ambiguity. You would view the danger-
ous beasts, the lions and elephants and leopards and buffalo, from the
safety of your Land Rover or your safari van, seldom if ever strolling
through their habitat on foot. Butin America we’ve chosen to do things
differently, and Yellowstone, because it’s the first national park, an
iconic place known throughout the world, which millions of people
visit each year, is where the paradox is most powerfully played out.

Yellowstone is also the eponym of the biggest and richest complex of
mostly untamed landscape and wildlife within the lower 48 states. The
Greater Yellowstone Ecosystem is an amoeboid expanse encompassing
two national parks (Grand Teton is the second) as well as national for-
ests, wildlife refuges, and other public and private holdings, the whole
shebang amounting to 22.6 million acres, an order of magnitude bigger
than Yellowstone Park itself. Surrounding this great amoeba is a modest
transition zone, where you will more likely find cattle than elk, more
likely see a grain elevator than a grizzly bear, and more likely hear the
bark of a black Labrador than the howl of a wolf. Bounding that buffer
is 21st-century America: highways, towns, parking lots, malls, endlessly
sprawling suburbs, golf courses, Starbucks.
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Writer David Quammen
toured Yellowstone with
pilot Roger Stradley.
Their course took them
east through wolf-rich
Lamar Valley, then looped
south to the isolated
Thorofare region before
heading west over
geyser-studded basins.
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Question: Can we hope to preserve, in the midst of modern Amer-
ica, any such remnant of our continent’s primordial landscape, any
such sample of true wildness—a gloriously inhospitable place, full of
predators and prey, in which nature is still allowed to be red in tooth
and claw? Can that sort of place be reconciled with human demands
and human convenience? Time alone, and our choices, will tell. But if
the answer is yes, the answer is Yellowstone.

THE BEAR THAT EATS FLOWERS

he best overview of Yellowstone Park comes from 300 feet

airborne above the landscape itself. So on a clear summer

morning, I met Roger Stradley at an airport near Bozeman,

Montana, for an aerial tour of Yellowstone in his yellow 1956
Piper Super Cub. He issued me a flight suit and a helmet, then showed
me how to insert myself into the rear seat, a cramped space directly
behind the pilot’s. I’'ve been in kayaks with more legroom.

“You don’t get into a Super Cub,” he said. “You put it on.” Small and
light, the Super Cub is still favored by old-school bush pilots such as
Stradley for its capacity to land on and take off from short strips, and to
ride the thermals like a condor. Flying slow and low is especially useful
for surveying wildlife, and Stradley is legendary among the biologists
of Yellowstone Park who rely on overflights for their work. A robust,
cheerful 76-year-old, he has flown in the mountains for 62 years, logging
amere 70,000 hours.

We rose up over Bozeman, crossed the Gallatin Range, and flew east
along the gently sloped north side of Mount Everts, named for Truman
Everts, an unlucky man who went missing from one of the first expe-
ditions to Yellowstone in the late 19th century and survived a month
of lonely misery before being rescued. We crossed the Blacktail Deer
Plateau, aloaf of raised terrain, where Stradley alerted me through my
helmet headphones to a wolf den, signaled by bare dirt and dig marks
beneath the exposed roots of a large Douglas fir. Stradley saw, though I
couldn’t, a single black wolf lying there in the shade. That animal would
be part of the old Eight Mile pack, he said, which had since fissioned,
as wolf packs do when they get too large.

We traced the Yellowstone River upstream past Tower Fall, catch-
ing a flash of rainbow through the mist, and then crossed Antelope
Creek toward Mount Washburn, passing over uplands patched with
brown, dead trees burned in a recent fire. Good bear habitat, Stradley
said. Elk to eat, plus lots of mushrooms—morels, sprouting up from
the burn. “You don’t want to go in there and pick them, because you’re
going to have competition with the grizzlies.” Duly noted.

We swung back toward the Lamar Valley in the park’s northeast
corner, broad and grassy between sage-covered hillsides, punctuated
with glacial erratics, large boulders from elsewhere left behind by
the moving ice of the Pleistocene. We circled above Rose Creek, site
of one of the acclimation pens from which Canadian wolves were
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released into the park back in 1995, after an absence of almost 70
years following their systematic extirpation early in the century. We
could see yellow flowers peppered across the meadows of grass and
sage—the rich yellow of balsamroot, the paler yellow of biscuit-root,
which signals a tuber that bears eat. Lacking geysers and a great
canyon, the Lamar Valley isn’t for everyone, but to some eyes it’s the
most exquisite corner of Yellowstone.

We flew down the east shore of Yellowstone Lake into a roadless
area, protected on one side by water and on another by the crest of the
Absaroka Range. Near the south tip of the lake’s Southeast Arm is the
delta of the upper Yellowstone River, a broad bottomland of willows,
grasses, and shrubs in five shades of green. This day the upper river was
brownish olive, reflecting fast July runoff from melting snow, though
I noticed one oxbow pond, its water a deep, tranquil blue. We buzzed
upstream in stately progress, so low and slow that it felt as though we
were riding a kite. We crossed the park boundary, an invisible line, and
turned east to follow a tributary called Thorofare Creek toward its
rocky headwaters, where the Yellowstone, which is America’s longest
undammed river (outside of Alaska), has one of its sources. This area,
known simply as the Thorofare, is the most remote spot in the lower
48 states. “Thirty miles from anything,” Stradley said.

After three hours of flying we pointed ourselves back toward
the airport, but first we swung over the Norris Geyser Basin, getting
anice view of all the little hot springs and ponds dotting the area in
shades of aquamarine, orange, yellow, and chartreuse. Ahead of us
then was the Gallatin Range, not as lofty and jagged as the Absaro-
kas though high enough to retain snow patches and cornices at this
season. On one of those white patches we glimpsed a cluster of dark
figures and, swooping closer, made out their forms: seven wolves
plus a grizzly bear, sharing a little snowfield at uneasy proximity and
9,000 feet elevation.

Stradley pulled up his camera, wanting to get a photo of the animals
aswe circled back. Now he was flying the plane with his knees. “I don’t
know why they’re up so high,” he said. “What’s the attraction?”

Before I knew it, we were two mountains along, looking down on
another bear, a huge one. This grizzly was on a flat above Fan Creek,
munching contentedly amid a patch of yellow balsamroot and other
vegetation. Again we circled. Stradley seemed puzzled. Balsamroot
is not usually mentioned as a grizzly food, although the bear’s dietary
choices in Yellowstone are formidably diverse, according to a recent
authoritative paper. The list includes 266 kinds of plant, animal, and
fungus, ranging from bison flesh to morels, from western waterweed to
moose, and from chipmunks to 25 kinds of grass. Was the bear grazing?
Didn’t seem to be. Digging up tubers? No. “Might be eating the flowers,”
Stradley said. And it was possible: Kerry Gunther, the park’s senior bear
biologist, later told me that balsamroot flowers have indeed been found
in grizzly scat. So that’s what I took away, my last vivid impression from
our eagle-view tour: a humongous grizzly bear alone on a hill above the
Gallatin River, eating flowers.
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Glaciers in Grand Teton
National Park are shrink-
ing, as they are around the
planet. Meanwhile tourism
is growing: In 2015 record
numbers visited both
Grand Teton and Yellow-
stone, its neighbor to the
north. The parks attract an
increasingly diverse array
of international travelers.
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CHARLIE HAMILTON JAMES

A WORK IN PROGRESS

he park lies atop what geologists call the Yellowstone

Plateau, with an average elevation of 8,000 feet. Dense stands

oflodgepole pine cover this great uplift, and high meadows of

grass and sage, as well as some lesser bulges such as Blacktail
Deer Plateau and a network of gently undulant roads, all across ground
that appears cold and static. Don’t be fooled.

There’s adramatic geological reason for the height of the Yellowstone
Plateau. Directly beneath it lies a vast volcanic hot spot, a gigantic
channel in Earth’s mantle and crust, through which magma rises,
releasing heat that further melts the rocks, creating a massive plume.
That thermal torrent comprises two magma chambers of partly molten
rock, one atop the other, bulging the land surface into an enormous
pustule. Around the bulge, like disorderly ramparts, loom mountains
that are older and higher—most notably the Tetons, the Absarokas, the
Gallatins. On the plateau itself, geologists have traced the evidence of
three huge calderas, representing the scars left by three stupendous
explosions over the past 2.1 million years. Those explosions, and the
volcanic forces that powered them, have earned Yellowstone’s hot spot
the label “supervolcano.” Ordinary volcanoes generally occur along the
edges of tectonic plates; supervolcanoes blaze directly through those
plates, like a stationary torch burning blisters through a sliding sheet
of steel. And the Yellowstone torch, feeding heat toward preposterous
eruptions, is likely the largest beneath any continent on Earth.

“Itall starts with heat,” according to Robert B. Smith of the Univer-
sity of Utah, who has studied Yellowstone’s geology for more than five
decades. While the North American plate has drifted southwestward
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over the mantle plume during the past 16 million years, the hot spot has
left its marks in a northeastward series of volcanic centers, 500 miles
long, from what we now call southeastern Oregon and across Idaho to
its current location. The most recent of the three giant upheavals at Yel-
lowstone occurred about 640,000 years ago, spewing 240 cubic miles of
volcanic ash into the atmosphere and leaving a rimmed crater that now
encompasses Old Faithful, the Hayden Valley, and half of Yellowstone
Lake. That one is known as the Yellowstone Caldera. There have also
been many smaller volcanic eruptions in the millennia since.

The implications of these geological facts are fateful. After the ash
settled and the land cooled, the Yellowstone Plateau remained a site of
extraordinary volcanic activity, its relatively thin earthly crust floating
above the hot spot’s upper magma chamber, which heats the subterra-
nean waters that emanate as geysers and fumaroles and mud pots and
colorful hot springs, all penetrating the surface like whistles on a great
calliope. Gradually the plateau’s forests regrew, its animal populations
recolonized. Meanwhile a combination of gouging and splitting forces,
including ice, flowing water, and geological faulting, opened a notch
along which the Yellowstone River carved its own Grand Canyon (big
and impressive, though not nearly so vast as Arizona’s), thundering
over a pair of spectacular drops.

Humans arrived, distant ancestors of the Sheep Eater, Bannock,
Crow, and other native peoples whose traditions still connect them to
this place, moving on and off the plateau as their nomadism led them
in search of food and furs and seasonally comfortable living. The place-
name itself, Yellowstone, according to the late historian Aubrey L.
Haines, may have come as translation of a Hidatsa phrase, Mi tse a-da-zi,
referring to yellowish sandstone bluffs along a lower stretch of the river.
In part because the plateau’s high elevation made for especially severe
winters, Yellowstone wasn’t fought over, seized, and settled during the
early waves of Euro-American invasion. Some mountain men and fur
trappers saw a bit of it, including John Colter and Jim Bridger, who told

The Yellowstone region
was used by indigenous
people for thousands of
years before Europeans
arrived. The Sheep Eater,
Crow, and Bannock
(pictured in 1871) were
among the tribes that
most recently inhabited
the area. When the park
boundaries were estab-
lished, Native Americans
were actively discouraged
from entering.

PHOTO: WILLIAM HENRY
JACKSON, COURTESY

NATIONAL PARK SERVICE,
YELLOWSTONE NATIONAL PARK
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the world’s first
national park.
The law, not
surprisingly
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prior claims
by the Sheep
Eater or other
native groups.

tales. Much later, in the years 1869 to 1871, three different expeditions of
more citified white men, along with some military personnel, visited the
area and were impressed, in particular, by the geysers and the canyon.

One of those men, Nathaniel Langford, was described by Haines as
“a sickly St. Paul bank clerk” who made his timely exit from Minnesota
and went west after a family-owned bank failed. While playing a catalytic
role in the 1870 Yellowstone expedition, Langford was a paid publicist for
the Northern Pacific Railroad. Another member of that 1870 expedition,
Walter Trumbull, noted afterward in a magazine article that the plateau
seemed promising as sheep pasture, but he predicted, “When, however,
by means of the Northern Pacific Railroad, the falls of the Yellowstone
and the geyser basin are rendered easy of access, probably no portion
of America will be more popular as a watering place or summer resort.”
Langford and his cronies saw that such popularity would mean money
in the tills of the Northern Pacific and of whoever else got a piece of the
action, selling rail tickets, filling hotels.

The 1871 expedition, led by Ferdinand V. Hayden, head of the U.S.
Geological Survey of the Territories, was more official—supported by a
congressional appropriation—and included the photographer William
Henry Jackson and the painter Thomas Moran, visual artists whose
images subsequently helped people back East (most crucially, those in
Congress) see and imagine Yellowstone. Moran created one especially
thunderous painting in 1872, seven feet by twelve, “The Grand Canyon
of the Yellowstone.” An agent for the Northern Pacific then planted a
suggestion that lawmakers protect the “Great Geyser Basin” as a public
park. Hayden seized that idea and, along with Langford and other min-
ions of the railroad, lobbied for it, as delineated in a bill encompassing
not just the geyser basins but also the Grand Canyon of the Yellow-
stone, Mammoth Hot Springs, Yellowstone Lake, the Lamar Valley,
and other terrain, altogether a rectangle of some two million acres.

The Yosemite Valley in California, which earlier had been granted
to that state for protection as a state park, served as a rough precedent;
Niagara Falls back in New York, on the other hand, stood as a negative
paradigm. Niagara was infamous to anyone who cared about America’s
natural majesties, because private operators there had bought up the
overlooks and blocked the views, turning that spectacle into acommer-
cial peep show. Yellowstone, as a great public attraction promising to
bring visitors and money westward, would be different.

Congress embraced what the Northern Pacific, Ferdinand Hayden,
and others had proposed, and on March 1, 1872, President Ulysses S.
Grant, compliant but no great advocate of scenic protection himself,
signed a bill creating the world’s first national park. That law, not sur-
prisingly for its time, ignored any prior claims by the Sheep Eater or
other native groups. It specified “a public park or pleasuring-ground
for the benefit and enjoyment of the people,” meaning implicitly non-
Indian people. Within this park “wanton destruction of the fish and
game,” whatever “wanton” might mean, as well as commercial exploita-
tion of such game, was prohibited. The boundaries were rectilinear,
although ecology isn’t. The paradox had been framed.
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- At a curio shop in Jackson, Wyoming,
= . visitors pose with stuffed animals,
. including a brown bear—a Kodiak
e o v from Alaska, not a grizzly from
e e, Yellowstone. The desire to touch the
. Tl wild, preferably without threat to life
iy " and limb, endures in many of us.
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‘THIS MASSIVE SLAUGHTER’

t the outset, the park was an orphan idea with no clarity
of purpose, no staff, no budget. Congress seemed to lose
interest as soon as the ink of Grant’s signature dried. Yel-
lowstone became a disaster zone, neglected and abused,
for more than a decade. Nathaniel Langford, the failed bank clerk and
railroad publicist, served as its first superintendent, at zero salary, and
during his five years in the post he barely earned that, revisiting the
park only two or three times. Market hunters established themselves
brazenly in the park, killing elk, bison, bighorn sheep, and other ungu-
lates in industrial quantities. By one account, a pair called the Bottler
brothers shot about 2,000 elk near Mammoth Hot Springs in early
1875, generally taking only the tongue and the hide from each animal,
leaving the carcasses to rot or be scavenged. That account doesn’t say
how many grizzly bears the Bottlers killed over those carcasses, for
convenience or profit, but undoubtedly the elk meat was a dangerous
attractant that brought bears near guns. An elk hide was worth six
to eight dollars, serious money, and a man might kill 25 to 50 elk in
a day. “There was this massive slaughter that occurred here, from
1871 through at least 1881,” according to Lee Whittlesey, currently
Yellowstone’s historian. Antlers littered the hillsides. Wagon tourists
came and went unsupervised, at low numbers but with relatively high
impact, some of them vandalizing geyser cones, carving their names on
the scenery, killing a trumpeter swan or other wildlife for the hell of it.
Ungulate populations fell, and then the carnage gradually petered out,
Whittlesey told me, “until the Army arrived here in 1886.”

As an act of desperation, in the absence of any congressional appro-
priation for managing Yellowstone or any trained body of park police
to enforce its rules, the secretary of the interior in 1886 asked the U.S.
Army to take over. And with that event, an unlikely hero enters the
story: Gen. Philip H. Sheridan.

Philip Sheridan is best known, and most infamously remembered,
as aruthless cavalry leader under Grant during the Civil War and, later,
as commander of the horrific military campaigns against the Plains
Indians. He advocated exterminating the buffalo as a means of crush-
ing tribal cultures and resistance. But after he visited Yellowstone in
1882, a more appealing side of Sheridan’s character emerged. In this
very different context, he deplored the slaughter of “our noble game,”
evidently even the bison, and offered troops to prevent it. He also was
appalled that a commercial monopoly on visitor services had been
granted to the so-called Yellowstone Park Improvement Company, a
new entity closely allied with the Northern Pacific Railroad. “I regret-
ted exceedingly to learn,” he reported to Washington, “that the national
park had been rented out to private parties.” And he made one radically
percipient observation: Congress had made the park too small.

Returning to Washington, Sheridan led a campaign by sportsmen
and sympathetic lawmakers to extend Yellowstone’s boundaries by
40 miles along the east side and 10 miles along the south. That would
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Drawn to the Wild

Last year Yellowstone
and Grand Teton National
Parks together attracted
more than seven million
people. Visits occur
year-round, though about
90 percent are from May
through September.
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have increased the park area by 2.1 million acres, almost doubling its
size. More crucially, it would have added adjacent lowlands to which
elk and other ungulates migrate in winter.

Carried into Congress by Senator George G. Vest of Missouri, the
Sheridan proposal failed. The boundaries stood. Those boundaries
were tweaked in the 1920s and 1930s, to reflect stream drainages
rather than abstractlinearity. But the need for safe winter range by big
herbivores—especially elk and bison—remained a festering problem,
and it still festers today.

THE UNTAMED

ellowstone nowadays is a great sanctum for wild animals.

The wolfis back. The grizzly bear population has rebounded

since a perilous nadir in the 1970s, now filling areas of the

ecosystem, including Grand Teton National Park, where it
hadn’t been seen in decades. The beaver has recovered from a long
decline. The bison is secure, reproducing only too well, and spilling
outbeyond the park boundaries. Efforts have been made to protect the
crucial migration corridors of the American pronghorn. Elk are abun-
dant but not so overabundant as during the decades when they lived
free of wolf predation. Bald eagles are doing well. By these measures,
Yellowstone is a magnificently effective wildlife refuge.

It wasn’t always so. During the late 19th and early 20th centuries,
predatory animals suffered ruthless persecution within Yellowstone
Park, both as a matter of neglect (while poaching was rampant) and as a
matter of ill-conceived policy. The very idea that the park should protect
wildlife as well as geysers and canyons was an afterthought, initially
applied only to the “good” creatures, the game animals that hunters
prized, the trout that fishermen wanted, the benign herbivores that
visitors could comfortably admire, such as elk and deer, pronghorn and
moose, bison and bighorn sheep. Although the U.S. Army had assumed
custodianship of the park, it wasn’t until passage of the Lacey Act in
1894—an act “to protect the birds and animals in Yellowstone National
Park, and to punish crimes in said park”—that Yellowstone’s caretakers
had authority to arrest and prosecute poachers. The Lacey Act helped
both the Army and then the National Park Service (established in 1916)
protect Yellowstone wildlife, but it came almost too late for the bison.

By 1901 only a few hundred bison remained in America, about
two dozen of which had found refuge in the Pelican Valley, a remote
drainage northeast of Yellowstone Lake. Park officials managed to
save those few, breed them with captive bison brought from ranches
elsewhere, and eventually create a bison-ranching operation in the
Lamar Valley—straightforwardly called the Buffalo Ranch—with its
animals ranging free during summer and herded back in autumn, to
spend winter in corrals eating hay. Another instance of the cultivated
wild. The merits of the Buffalo Ranch were questionable from an eco-
logical perspective, but as a reaction to the scare over bison extinction
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The swim team from Santiago High School in Corona, California, could be horsing
around in a motel pool. Instead, like legions of soakers before them, they’re braving
Boiling River, a kind of natural hot tub formed where water from some of Yellowstone’s
hot springs flows into the Gardner River. Elsewhere the park’s springs can be danger-
ously hot: More park visitors have died in them than have been killed by bears.

PHOTO: MICHAEL NICHOLS




it was understandable. The ranch operated until 1952.

Horace Albright, superintendent of Yellowstone from 1919 to 1929,
worried that America’s elk might also face extinction, because of un-
controlled slaughter outside the park and the harsh winters they faced
on the Yellowstone Plateau. Albright is remembered fondly, but his
legacy, like Sheridan’s, is ambivalent. He had served as a young assis-
tant to Stephen Mather, the man chiefly responsible for creating the
National Park Service, and he shared Mather’s commitment to raising
Yellowstone’s value, and that of the national parks system generally,
by increasing tourism. Large, visible herds of elk represented popular
attractions, so Albright wanted them—even at the expense of other
native Yellowstone animals. He instituted a program of feeding hay to
elk during winter, hoping to keep them from migrating out of the park
and into danger from hunters, and he encouraged his rangers to kill
predators. Sport fishing was another visitor draw, so white pelicans,
those nefarious trout-eaters, were suppressed by crushing eggs and
killing hatchlings at their breeding colonies.

Persecution of the “bad” animals in Yellowstone dated back to well
before Albright. Predators had been shot, trapped, and poisoned since
the 1870s. One superintendent even encouraged commercial trappers
to kill beavers by the hundreds, so that they wouldn’t build dams and
flood his park. Otters were classified as predatory, that damning label,
and for a while there was a fatwa against skunks. During the Army
years noncommissioned officers and civilian scouts were “authorized
and directed to kill mountain lions, coyotes, and timber wolves,” by
order of the secretary of the interior. Wolf killing ended only when
the wolves were all gone, not just from Yellowstone (by around 1930)
but throughout the American West. Poisoning and shooting of coyotes
continued until about 1935. But bears were different.

Bears were omnivorous and, as some people saw them, cute. They
were also smart and opportunistic. Beginning as early as 1883, they
adjusted to feeding on food refuse from garbage dumps near the park
hotels, and that behavior made them easily visible and therefore a
popular tourist attraction. They also learned to accept handouts from
passing visitors, a trend that started in the stagecoach era and contin-
ued after private automobiles were allowed into the park, beginning in
1915. Albright himself encouraged the handouts game, leading people
to think that bears—even grizzlies—were companionable, benign, and
feckless. By the hotels at Old Faithful, on the lake, and near the Grand
Canyon, the dumps became theaters where tourists sat on bleacher
seats to watch the “bear show” on summer evenings. For 80 years
Yellowstone’s grizzlies and black bears consumed humans’ garbage in
enormous quantities, coming to depend on it unwholesomely, with the
blessings of the park managers and to the amusement of the visiting
public. “One of the duties of the National Park Service,” Albright wrote,
after succeeding Mather as head of the service in 1929, “is to present
wild life ‘as a spectacle.” This can only be accomplished where game is
abundant and where it is tame.”

But the grizzlies of Yellowstone were never tame.
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VOICES

Dan Wenk

SUPERINTENDENT,
YELLOWSTONE NATIONAL PARK

‘All citizens of America, whether

they realize it or not, are stewards

of Yellowstone. It belongs to all of us...

I believe we are rapidly coming to a point
where one of two things is going to happen.
Either we as a society agree to limit the
number of'visitors in order to protect
resources that are incredibly sensitive

to disturbance or we allow the number to
grow unchecked—knowing that we are
diminishing, perhaps irreparably, the
very things that attract people worldwide

to this one-of-a-kind national park.’

After four decades with the Park Service, Dan Wenk intends to
end his career at Yellowstone. “There are few better jobs in civil
service than this one,” he says. “Few can ever say they got to
look after the well-being of the first national park in the world.
This, to me, represents the summit.”

PHOTO: ERIKA LARSEN
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When producers of the first Star Trek movie needed a surreal backdrop to represent the
fictional planet Vulcan, they chose travertine terraces near these at Mammoth Hot Springs,
close to park headquarters in the northwest corner of Yellowstone. As mineral-laden water
rises to the surface, new ornate layers of travertine are created, drip by drip.
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An Awesome Past,
a Looming Presence

If you were to look only at Yellow-
stone’s terraces of cool travertine (left)
or at the geysers and hot springs that
persuaded Congress to create the
park, you’d get a misleadingly peace-
ful impression. It takes a geologist to
reveal the hidden reality —to summon,
for instance, the ghosts of the jagged,
12,000-foot, Teton-like peaks you
would have seen if you’d stood in the
park three million years ago. “They’re
gone because an eruption 2.1 million
years ago blew them to smithereens,”
says Robert Smith of the University

of Utah. Another massive eruption
followed 640,000 years ago. It’s not
over, Smith says: The Yellowstone
supervolcano is “living, breathing,
shaking, baking.”

Seismometers in the park
record 1,000 to 3,000 earthquakes
a year. Most are too small to be felt
by humans (though a magnitude
7.3 tembilor in 1959 killed 28 people).
The giant caldera that Smith and other
geologists have mapped—a crater
left by ancient eruptions that pumped
out epic volumes of lava and ash—
occupies more than a third of the
park’s 2.2 million acres. But most
visitors will drive right over the
caldera’s rim and never know it.

“I've long believed that when
visitors come into the park they could
be greeted with a sign that says,
‘Welcome to Yellowstone—you’re
now entering a volcano,’” Smith says.
“Yellowstone wouldn’t be Yellowstone
if not for this reality.” —Todd Wilkinson
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More than a third of wstone,
including Grand Prismatic Spring, sits
within the caldera of a giant, ancient,
yet still active volcano. Someday it
will erupt again, catastrophically —but
the odds of it going off anytime soon,
scientists say, are extremely low.

PHOTO: MICHAEL NICHOLS







A Moveable Crust

The crust of the North American tectonic plate slides
about an inch toward the southwest every year,
dragging with it evidence of its time atop the plume.
The plume’s top layer spreads, but its base has
remained in place over the millennia.

2.1 million years ago the Hﬂcklebengcg!wJ
eruption produced the Big Bend Ridge Caldera
and with it 600 cubic miles of rock, lava, and ash.
Wind spread the blast’s dust around the globe.
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A lone woman vanishes into the
steam clouds billowing from Tardy
Geyser in Yellowstone’s Upper
Geyser Basin. Geysers are formed
when underground water meets
superheated rock and blasts back
out through a narrow hole.

PHOTO: MICHAEL NICHOLS
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Capacity Crowds—
Bigger Footprint

In 2015 the number of visitors

to Yellowstone—including repeats —
exceeded four million for the first
time. Though the top destination
remains Old Faithful, a recent study
suggests visitors would be willing to
pay significantly more to enter the
park if they could count on seeing not
just a geyser but also a bear along
the road. Traffic jams generated by
bear sightings can sometimes stretch
for miles. All those visitors, to Grand
Teton National Park as well as Yellow-
stone, pump an estimated billion
dollars into the local economy.

Yellowstone Superintendent
Dan Wenk worries that the crowds,
increasingly international, need to
understand more about such matters
as safe interaction with wildlife. And
he worries about youth. “We have to
meet them where they live,” he says.
Millennials need to believe that it is
important to preserve the park. And
yet Wenk also worries that too many
people come to the park already.

It's an old worry: In 1972 a National
Geographic article commemorating
the park’s 100th anniversary was
called “The Pitfalls of Success.” Nearly
twice as many visitors come to the
park now as did then. The answer,
Wenk thinks, isn’t more hotels, roads,
and parking lots. If anything, the
human footprint needs to shrink to
protect the wildlife the humans come
to see. “What might work for Disney-
land,” Wenk says, “is not the antidote
for Yellowstone.” —TW
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Almost like clockwork, every 60 to 110 minutes, Old Faithful shoots out a jet of steam
and hot water up to 184 feet high. In summer the nearby parking lot fills and empties at
about the same pace. “One of the great fears of every superintendent of Yellowstone,”
says Dan Wenk, “is that Old Faithful will stop erupting when they’re superintendent.”

PHOTO: MICHAEL NICHOLS
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VOICES

Marvin Reyes

TECHNICAL SERGEANT, U.S. AIRFORCE

‘I’ve been deployed to Afghanistan multiple
times. My wife and I had lived overseas

in Germany for many years, and we had
Just been stationed in Wyoming in April.
We went to Yellowstone as a respite from
the stress of deployments and living
abroad. We couldn’t think of any better
place to catch our breath than the
cornerstone of national parks in America.
What we didn’t realize was that we would

again have our breath taken away.’

On their first visit to Yellowstone, two Air Force men and their
companions—from left, Julian Guerrero, Jennifer Meza, and Andi and
Marvin Reyes —spent Memorial Day weekend camping in Yellowstone.
“We saw several wild animals, which we were superexcited about,”
says Meza. “We hiked several beautiful trails—with my bear spray.”

PHOTO: ERIKA LARSEN






PART TWO | AMERICA’S WILD IDEA: YELLOWSTONE

Into the
Backcountry

“This is what our world is trying to do away with.
Right here, that look. We want to keep that look.
That’s what Yellowstone Park is all about.’

DOUG SMITH, Yellowstone wolf biologist




A lone member of

the Phantom Springs
wolf pack stands tall in
Grand Teton National
Park. After an absence of
about 70 years, wolves
returned to the park in
1998, when they moved
down from Yellowstone.

PHOTO:
CHARLIE HAMILTON JAMES

LOOK AT THOSE EYES

n 1995 and 1996, some 70 years after Yellowstone’s last wolf

howled its last howl, 31 wolves from western Canada were re-

leased from acclimation pens across the park. They took hold

of the landscape, they proliferated, they thrived in the park, and
spread throughout the region. Another 35 wolves were released in
central Idaho at about the same time. Twenty years later roughly 500
wolves inhabit the Greater Yellowstone Ecosystem. Thirteen hundred
more live elsewhere in the northern Rockies, and the gray wolf—that’s
the common name, although individuals vary in color from pale brindle
to black—has been removed from endangered species listing in Idaho
and Montana. Wolves can now be legally hunted and trapped there.
(The Wyoming situation is more complicated.) Today about a hundred
wolves, constituting ten packs, live primarily within Yellowstone Na-
tional Park, where Doug Smith, head of the Yellowstone Wolf Project,
leads the effort to monitor, manage, and protect them.

On a cold December morning at an airport near Gardiner, Montana,
just north of the park, I buckled into the back of a cherry-red Hughes
500D helicopter beside Smith for a glimpse of the project in action.
Smith has worked with wolves for 37 years, with Yellowstone’s since
their reintroduction, and has handled more than 500 individuals while
they were tranquilized for collaring. He’s a tall man with a gray han-
dlebar mustache and crow’s-feet that pinch around his smiling eyes.
Seconds after we were securely aboard, the chopper levitated and then
plunged toward the Yellowstone River under the touch of Jim Pope, a
wildlife-capture pilot with an aerobatic flair. He leveled us off and then
climbed again, sweeping south into the park, across the foothills, up
over Sepulcher Mountain. Freezing wind ripped through our bubble
as the treetops flashed by 200 feet below. Then we set down gently on a
clear patch of snow behind Sepulcher. Pope’s crew—a pair of “muggers,”
whose job was to fire a charge-propelled net, jump out, and tranquilize
captured animals—had already immobilized two wolves.

Smith’s colleague Dan Stahler was also there, working with two
other biologists on the drugged wolves. Kneeling in the snow, Stahler
had almost finished fitting a collar on the bigger animal, a handsome
black male, maybe three years old, with a small injury over his right eye.
The other was a young female, light gray with a reddish brown head.
Wearing purple medical exam gloves on a day that asked for warmer
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handwear, Stahler drew blood from the male’s right leg, then took a
small tissue sample from the right ear for DNA work, while Smith ad-
justed a collar on the female. Smith measured the male: right front paw,
body length, upper canine tooth—a little over an inch for the last. Up-
per canines are the teeth that show so menacingly when a wolf snarls
at an enemy. But Smith called my attention to the carnassials. “Those
are shearing teeth,” he said. “You don’t even want to get your fingers
in there when they’re drugged,” although that was almost precisely
what he was doing. Carnassials are their key teeth, he said—edgy and
powerful, for slicing meat, cracking bone.

Smith and the team moved quickly. They lifted the male in a sling to
weigh him: 55 kilograms, more than 120 pounds. They grabbed a fecal
sample and injected a microchip between his shoulder blades. They
weighed and measured the female. They took a rectal thermometer
reading. Her body temperature had gone a little low, so they put her
on a plastic sheet, wrapped her in jackets, and placed chemical hand
warmers in her groin area while they finished other work. When they
had their data, Smith invited me to kneel in the snow beside the big
male and hold up his head for a photo. Cradling the animal gingerly,
I noticed that his black fur was highlighted with grizzled and silvery
tips. His tongue hung out, limp as a sock. He was groggy and helpless
for now, but he was magnificent.

“Look at those eyes,” Smith said. They were wide open, blazing a
coppery brown. “That’s wild,” he said. “This is what our world is trying
to do away with. Right here, that look. We want to keep that look. That’s
what Yellowstone Park is all about.”

DAZED AND CONFUSED

hat’s what Yellowstone’s grizzlies are about too. Far from

tame, as Horace Albright, that especially influential early

park superintendent, wanted them, they are wild animals,

powerful and well armed, jealous of their solitude, the fe-
males vehemently protective of their young. Lance Crosby’s death in
August 2015 serves as only the most recent reminder of that. They’re
also voracious—they’ve got to eat. Understanding the Yellowstone
grizzly begins with considering its diet, and human flesh is an anom-
alous item, not even included with balsamroot and stink ant on the
list of 266 items in the grizzlies’ diet.

Kerry Gunther, who is Doug Smith’s counterpart as bear-manage-
ment biologist for the park, spoke about this one afternoon as I sat
with him in the backcountry, overlooking a site that doesn’t appear on
the tourist maps: an odd, deep little spring that grizzlies sometimes
use as a sort of bathtub. We had bushwhacked all morning to get there
and eaten our lunches on a small knoll, talking of what Gunther had
seen in 30 years of bear study and management in Yellowstone. He’s
a quiet man, judicious in his statements, confident in his science,
content to let others think what they will think, and dispassionate
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Wolves,
Summed Up

O

Wolves in the Greater
Yellowstone Ecosystem
from 1927 to 1995

41

Wolves reintroduced
to Yellowstone Park from
1995 to 1997

510

Minimum estimated
number of wolves in
Greater Yellowstone
in 2014

162

Documented wolf
deaths—natural and
caused by humans—
in the ecosystem

in 2014

97

Known domestic animals—
cattle, sheep, dogs—
killed by wolves in the
ecosystem in 2014

SOURCES: DOUG SMITH AND ERIN
STAHLER, NPS



Smith called
my attention to
the carnassials.
“Those are
shearing teeth,’
he said—wolves’
key teeth—edgy
and powerfil,
Jor slicing meat,
cracking bone.

enough to view bitter disputes in which he and other managers are
stuck between critics on both flanks as “interesting.”

In the 1980s, Gunther said, “every adult female bear seemed crit-
ical to the population. We were still at low population numbers.”
Numbers were low because the grizzly population had crashed in the
1970s, after a change in management emphasis away from Albright’s
yen for spectacle and toward greater attention to ecology. One sig-
nal event influencing that change was the Leopold Report of 1963,
a landmark in the evolution of ideas about Yellowstone’s purposes
and policies, which came from a review committee chaired by Aldo
Leopold’s son Starker, a respected biologist in his own right. The
Leopold Report, formally titled “Wildlife Management in the National
Parks,” wasn’t the first voice to suggest an ecological approach to parks
management—that idea went back to a foresighted animal ecologist
named Charles C. Adams in the 1920s—but as a special advisory paper
commissioned by the secretary of the interior, Stewart Udall, it carried
considerable force. The report stated that conditions in each national
park should be “maintained, or where necessary recreated,” so as to
represent “a vignette of primitive America,” thereby affirming, but
without untangling, the paradox of the cultivated wild. That and other
factors—notably the public reaction to two grizzly-caused human
fatalities, seemingly unrelated but shockingly coincidental, in a single
night in Glacier National Park in August 1967—led to the closure of
all Yellowstone dumps.

Shutting down that garbage buffet left the bears hungry, dazed by
the sudden deprivation, confused, and reckless. They got into trouble,
they suffered the consequences, their reproductive rate fell, and their
population shrank drastically, to perhaps fewer than 140 throughout
the ecosystem. During 1971 alone, more than 40 grizzlies were killed
outside the park in various conflicts and mishaps, including bears that
had been captured, marked, and released. The Yellowstone grizzly
might have died out completely if the decline had continued for
adecade.

Butin 1975 the grizzly bear in the lower 48 was listed as threatened
under the Endangered Species Act. Hunting of grizzlies ceased, at
least as a legal sporting activity in the Greater Yellowstone Ecosys-
tem, and the park adopted new policies to protect people from bears
and vice versa. “We spent a lot of time managing individual bears,
especially females, working really hard to try to keep them alive,” said
Gunther, who came to Yellowstone in 1983. That meant forestalling
bear-human conflict, by practical measures such as bear-proofing
garbage cans and Dumpsters, patrolling campgrounds, educating
visitors not to feed bears intentionally and not to allow them to pil-
fer human foods. The point was to keep humans and grizzlies at a
respectful distance from each other and to encourage bear reliance
on the natural foods they’d begun rediscovering after the closure of
the dumps. It worked. More females survived, they produced more
cubs, “and the population has really turned around,” Gunther said.
Grizzly numbers increased within the park, and their distributional
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range increased too, with bears now turning up in peripheral parts of
the ecosystem where they hadn’t been seen in decades. Grizzly bears
are hard to count, but the latest estimate from the Interagency Grizzly
Bear Study Team, in just the core area of the ecosystem (they call it the
Demographic Monitoring Area), and using an arcane mathematical
model to extrapolate, puts that population at 717 bears. In the entire
ecosystem, Gunther said, “I think we could easily be up around a thou-
sand.” Based on such numbers, on the trend over recent decades, and
on their belief that the Greater Yellowstone Ecosystem is now about
as full of grizzly bears as it can be, many of the state and federal bear
biologists suggest that it’s time to remove the Yellowstone grizzly from
the list of threatened species.

This is controversial. Everything about the grizzly is controversial.
Some conservationists outside the agency circle have challenged the
population estimates, the positive prognosis, and the advisability of
delisting. They’re concerned about the likely effects of renewed sport
hunting and the long-term food security of the Yellowstone population.

Although that list of grizzly food items is extensive and diverse,
just a few of the 266 deliver far more caloric intake than any others:
cutthroat trout from Yellowstone Lake at spawning time, ungulate
meat, whitebark pine nuts, and an unusual insect that aggregates in
Yellowstone’s high country, the army cutworm moth (Euxoa auxiliaris).
Each of those is an intricate story within the big saga.

THE OMNIVORE’S DILEMMA

he cutthroat trout is the only trout native to Yellowstone

waters. Rainbow trout, browns, brookies, and lake trout

are all exotics, brought in since the park was established.

Yellowstone Lake was a stronghold for the Yellowstone
subspecies of cutthroat, the lake’s feeder streams offering shallow,
well-oxygenated waters where it could spawn. Kerry Gunther’s first
job at Yellowstone, as a fishery technician, involved monitoring cut-
throat spawners in Clear Creek, one of the major lake tributaries,
where he remembers a count of around 32,000 cutthroat spawners
in one spring and early summer, all clambering into the shallows to
mix their sperm and eggs in gravelly spawning beds. Grizzlies, black
bears, coyotes, and other predators made good use of this easy food
source. The first grizzly that Gunther ever saw was a big, dark-colored
bear he encountered while snowshoeing in at the start of May 1983 to
count spawning cutthroat. Being on snowshoes was no doubt a good
reminder that you should never try to run from a grizzly. By 2006
the season’s count at Clear Creek had declined to 489 fish, less than
a hundredth of the former number—therefore less than a hundredth
the fat and protein available to bears fishing there. The decline con-
tinued, and spawning-fish counts in other tributaries around the
lake have fallen almost to zero. Three factors, in deadly combination,
account for this collapse: prolonged drought, especially affecting the
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Bears on
the Rebound

After grizzlies gained
federal protection

as a threatened species

in 1975, their numbers in
and around the park grew,
as did their distribution.
Annual counts of females
with cubs (offspring

under a year old) are used
to estimate the total
population—now large
enough that the bears may
lose their protected status.
The Greater Yellowstone
Ecosystem is the southern
limit of the bears’ range,
which once extended as
far as Mexico.



FEMALE GRIZZLIES
WITH CUBS

Initial sighting
National Park Service

Greater Yellowstone
Ecosystem

1975-1984

2006-2015

SOURCE: INTERAGENCY GRIZZLY BEAR
STUDY TEAM

tributaries; an ailment called whirling disease, caused by a parasite
new to the system; and most important, the presence of lake trout,
brought originally from the Midwest.

Lake trout arrived in Yellowstone Lake some decades ago, secretly
introduced, presumably by a witless sportsman meaning to enhance
the park fishery. They survived, they spawned, their population grew,
but the alarm bell didn’t ring until 1994, when a fisherman on Yellow-
stone Lake caught a 17-inch lake trout. “Then everybody kind of had
heart attacks,” said Pat Bigelow, a fishery biologist at Yellowstone.
“Because it was pretty well known that the lake trout is a voracious
predator.”

And a tough competitor. The big, adult lake trout in Yellowstone
ate the smaller cutthroat trout and fingerlings, and before long the
cutthroat population was a ghost of its former self. This was not just
a trade of one trout kind for another, but a drastic shift in where the
trout flesh resides. Whereas cutthroat trout hang shallow, often eating
winged insects from the water’s surface or leeches and other small
invertebrates in those shallows, lake trout tend to lurk in the deep,
feeding on invertebrates also, or other fish, and usually doing their
spawning down there, rather than running up into the tributaries. So
they are far less available to bears, and their replacement of cutthroat
trout represents a severe loss for those grizzlies that once feasted at
spawning streams.

Bigelow came to Yellowstone from Vermont in 1979, as a member
of the Young Adult Conservation Corps, and she remembers seeing
fishermen on Yellowstone Lake catch and release 50 cutthroat in a day.
That doesn’t happen anymore. The catch for cutthroat is down, and if
you fish there today and catch a lake trout, park regulations require
that you kill it.

But sportsmen will never solve this problem. Bigelow showed me,
during along, fishy morning aboard a large, steel boat on Yellowstone
Lake, how the park is trying to cope with it wholesale: by contract-
ing a company from Baileys Harbor, Wisconsin, on Lake Michigan,
to bring Great Lakes-style commercial fishing methods to the task
of exterminating lake trout. For most of five hours I stood beside
her, wearing orange vinyl overalls, rubber boots, and a life jacket,
like everyone else. The gill nets coming up held large, greenish gray
fish—four pounds, five pounds, two feet long—that could be con-
sidered beautiful animals if only they weren’t exotics causing such
harm to an ecosystem. I watched Bigelow and the boat crewmen
wrestle these fish from the nets, measure them, count them, then
slit them open with sharp knives, check for eggs, puncture the air
bladders, toss them gasping and dying into plastic tubs, and even-
tually dump them all back into the lake, allowing the nutrients to
remain in the system. Our boat had killed and dumped 238 fish by
lunchtime, amounting to half a ton of lake trout. Meanwhile three
other boats were inflicting similar carnage. The work was gruesome
and heartless—and justified, for the sake of not just the Yellowstone
cutthroat but also the grizzly.
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These commercial boats have been working a long season each
summer since 2011, and the cutthroat have begun showing modest
signs of recovery. But the lake trout may never be extirpated, and so
the suppression effort can probably never end. “If it fails,” Bigelow said,
“it’ll be because we didn’t try hard enough.”

The loss of whitebark pine nuts from the grizzly bear menu is
a more complicated concern, lying further beyond human fixing.
These fat-rich little morsels—they’re called nuts but are really pine
seeds—come to ripeness within cones on the trees, which inhabit
the Yellowstone ecosystem only at high elevations, above 8,500 feet.
Whitebark pines grow slowly, reaching cone-bearing maturity after
50 years. Grizzly bears get the nuts mainly by raiding cone middens
of red squirrels, which store them for winter. Clark’s nutcrackers,
gray-and-black birds in the crow family, also harvest the nuts and
hoard them buried in little caches of several seeds each, and most
new whitebark pines grow from nutcracker caches that have gone
unrecovered by the birds.

The greatest enemy of the whitebark pine is the mountain pine
beetle, a tiny bullet-shaped insect that burrows tunnels in a tree’s living
tissue, which can interrupt nutrient flow and kill the tree. Whitebark
forests have always suffered episodic attacks by mountain pine beetles,
but in recent years the beetle kill has gotten much worse, probably
because of climate change. Severely cold weather, especially deep cold
snaps that occur early in winter or late in spring, can knock down the
beetle population. But that sort of weather is now rare, and since 2003
a vast beetle outbreak in the Yellowstone ecosystem has resulted in
unprecedented killing of whitebark pines.

“The whole defensive strategy of the whitebark is escape,” said
Jesse Logan, a forest entomologist, as we stood amid a grove of white-
barks in the Absaroka Range. “It’s a hell of a survivor. But it’s not
much of a competitor.” At high elevations, in cold and harsh condi-
tions, it largely escapes competition from other conifers—ponderosa
pine, lodgepole, Douglas fir. But it doesn’t escape the beetle, not
anymore.

Logan’s aerial surveys, done with William Macfarlane, a colleague
from Utah State University, suggest that almost half the whitebark
distribution in the Greater Yellowstone Ecosystem has now suffered
severe mortality from the mountain pine beetle, and 82 percent has
suffered at least moderate die-offs. Logan pulled some bark off a dead
tree to show me the beetles’ tunnels, vertical and crisscrossing, like a
subway map of New York City. “My sense is that the loss of this food
resource is really important to grizzlies,” he said. He’s not a bear biol-
ogist, and others disagree, but the issue is serious.

Army cutworm moths are more unexpected, more fortuitous in
the grizzly bear’s diet, because unlike whitebark nuts and cutthroat
trout, they come from elsewhere. These little gray creatures migrate
hundreds of miles in early summer from lowland farming areas—on
the Great Plains and in the intermountain West, where in the lar-
val stage they’re crop pests—to high elevations in the Absarokas and
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Bear Fare

Grizzlies are omnivores,
feeding on more than 260
species of plants, animals,
and fungi. Depending

on location and season,
their diet may include
berries, grasses, thistles,
fireweed, dandelions,

and ants as well as trash
from humans. Their high-
est quality meals consist
of army cutworm moths,
whitebark pine nuts,
Yellowstone cutthroat
trout, small mammals, and
the carcasses of grazers
such as elk and bison.



FOOD ON THE WING
Grizzly bears get more
energy —kilocalories
per gram—from army
cutworm moths than
from any other food.
The moths appear only
in summer and early fall,
when they fatten on
nectar from wildflowers.
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DYING PINES

Mountain pine beetles are
killing whitebark pine trees
across the Greater Yellow-
stone Ecosystem. Warmer
temperatures have allowed

the beetles to invade
higher elevations, where
the iconic pines grow.
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elsewhere. They spend the hot days hunkering in cool, moist recesses
amid scree slopes (fields of broken, tumbled rocks) above 9,000 feet,
and at night they fly out to drink nectar from wildflowers in alpine
meadows. Metabolizing the nectar, they lay on rich stores of fat, enough
to see them through their arduous return migration in the fall back to
crop fields in Kansas, Nebraska, or wherever. A moth that arrives in the
mountains in late June, having 40 percent body fat or less, can increase
to 65 percent fat or possibly more by the end of the summer. Lapping
up such creatures from amid the scree, for a grizzly bear, is like eating
pill capsules filled with olive oil by the handful. A grizzly can consume
about 40,000 moths in a day, representing about 20,000 calories, which
makes the moths ideal food during the hyperphagia period of the bear’s
year, when it’s fattening itself for winter hibernation. At that rate a
grizzly feeding for 30 days on army cutworm moths can satisfy almost
half its yearly energy needs.

One of those moth sites lies on the northwest face of a mountain
high above a beautiful little basin near the headwaters of the North
Fork of the Shoshone River. On a cool day in late August, Mark Bru-
scino, formerly chief of large-carnivore management for the Wyoming
Game and Fish Department, led a small group of us to the site, seven
hours by horse into the North Absaroka Wilderness. Our packtrain
had been assembled by Lee Livingston, an outfitter and county com-
missioner out of Cody, who rode caboose. We made camp in a glade,
drank some whiskey, ate well, and awoke the next morning to find that
asmall, late summer storm had covered the higher slopes with a thin
blanket of snow. We stood at spotting scopes all morning, watching
seven grizzlies work their way across the whiteness of a scree slope
far above. The bears were burly and dark, their paths turning scree
brown against the white as each bear tossed aside 40-pound rocks,
digging down, slurping moths, moving slowly on. For a while I watched
one grizzly, his huge butt protruding in the air as he dug, rummaged,
snarfed, and then occasionally lifted his head, as though to take a
breath and swallow. Not far from him, a female and two cubs also fed,
tolerating the male at what would be unacceptably close proximity
(because male grizzlies sometimes kill cubs and eat them) under other
circumstances. But they were all preoccupied now, gobbling moths,
acquiring fat.

So far this year, Bruscino told me, his old colleagues had counted
about 200 individual grizzlies working dozens of moth sites. That’s
about a fifth or a quarter of the ecosystem’s grizzly population, he
reckoned, all feeding on moths while they’re available. His arithmetic
assumed, as did Gunther’s, about a thousand grizzly bears—a huge rise
since the nadir of the 1970s. “To me,” he said, “this is one of the greatest
wildlife-restoration stories ever.”

The grizzly still faces threats, Bruscino noted, but the worst is not
the loss of whitebark pines nor of cutthroat trout. It’s not that the
moths might disappear or become poisonous if farmers in Kansas
decide to use more pesticides. “The biggest long-term threat to this
bear population is private-lands development,” he said.

INTO THE BACKCOUNTRY 101



RIVERS OF ELK

month earlier I had ridden over a pass elsewhere in the

Absarokas, southwest of Cody, to meet a young ecolo-

gist named Arthur Middleton, who was hard at work in

the remote Thorofare area outside the park’s southern
boundary, tracing the intricate migrations of Yellowstone elk. My
guide this time was Wes Livingston, Lee’s brother, another back-
country horseman who grew up in these mountains and knew every
creek and trail. Livingston wore a camo T-shirt, a droopy mustache,
an elk-tooth necklace, a weathered felt hat that didn’t even bother
to look cowboy, and a titanium .44 Magnum on his belt, in case he
needed to shoot an injured horse or mule. He led a string of five pack
mules and an extra horse, as I followed him up along switchback trail
toward Deer Creek Pass.

It was late July, but nearing the top, we faced a dicey stretch where
the narrow trail still lay buried beneath a drift of old snow. Off the left
side was a steep plunge toward Deer Creek far below. Livingston stam-
peded his animals across, their hooves postholing into the snow, their
momentum carrying them through. As I tried to follow, my horse—a
steady buckskin named Jimbo—balked, floundered, and got himself
turned. “Get off!” Livingston hollered, then coached me to grab Jim-
bo’s lead rope and walk him back onto the dirt to regain his footing,. I
followed instructions, and eventually we all got across.

At the top of the pass we noticed a scoop shovel, stashed there for
the use of snowbound hunters. Then the trail tipped down gently into
awide, meadowy valley on the Thorofare side, and Livingston laconi-
cally declared, out loud but to himself, “Didn’t roll any donkeys down
the mountain.” I wasn’t sure whether “any donkeys” referred to the
mules, the horses, or me.

We joined Middleton at his camp near the mouth of Open Creek,
from which he would range up into the high meadows in search of sum-
mering elk. The following morning, over a campfire breakfast, he talked
of elk dynamics. The northern herd in Yellowstone Park is famous, he
said, for its fluctuations between excessive abundance and relative
scarcity, due partly to natural factors, including now again wolf preda-
tion, and increased bear predation, and partly to direct human actions.
That’s the herd most familiar to visitors, thanks to its conspicuousness
along roadsides from the Hayden Valley to the grassy lawns around
Yellowstone’s headquarters buildings at Mammoth Hot Springs. The
other herds probably haven’t experienced such drastic fluctuations,
for reasons that vary by herd and might include open terrain, long
sight lines against predators, strong winds that blow away snow, and
the animosity of private landowners toward wolves.

There was history behind this. The massive slaughter in the late
19th century took elk numbers way down, but then came an elk boom
that increased under Horace Albright’s protection, and then a policy
reversal after elk seemed too abundant, especially on the north-
ern range of the park, resulting in an active elk-reduction program
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Trapped by an advancing high-country snowstorm in late July, elk researcher
Arthur Middleton and outfitter Wes Livingston huddle next to a campfire with their
dogs. The two men were traveling by horseback up Woodard Canyon in the
southeastern corner of Yellowstone—a major crossroads for migratory elk herds
and one of the most remote backcountry areas in the lower 48.
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that lasted from 1934 to 1967. Whipsaw changes. During that long
elk-reduction regime, park rangers shot 13,753 elk from the north-
ern herd, private hunters killed 41,400 when the animals migrated
out of the park, and almost 7,000 were trapped and shipped away to
forests and zoos elsewhere. In the late 1960s the park superintendent
and his chief biologist, influenced by the Leopold Report and some
fashionable new thinking in ecology, embraced a policy called nat-
ural regulation. But what were the limits of “natural” in the service
of “regulation”? Was it more natural to let elk starve than to hunt
them? Was it more natural to haze bison back into Yellowstone with
helicopters, trucks, and rangers on horseback than to ship them to
slaughter so that the meat could go to Native American tribes? Hard
to say. That fancy phrase “natural regulation” served to codify in two
words—but not solve—the paradox of the cultivated wild.

As for wolves, reintroducing them was a bold act of management
that did restore some “natural” conditions. But how far do those con-
ditions ramify?

Attitudes toward the wolf are more bitterly polarized and complex
than those around any other creature in Yellowstone. Beyond the
wolf-haters-versus-wolf-lovers tussle, scientists disagree about how
and to what degree wolves are reshaping the Yellowstone ecosystem.
Do they reduce reproductive success among elk simply by creating a
landscape of fear, wherein the great bulls and cows are too nervous
to eat and procreate? Have wolves killed enough elk to curtail elk
browsing on aspen and willow shoots? Has that reduced browsing
allowed aspen and willow stands in Yellowstone to recover and renew
themselves for the first time in decades? Has such aspen and willow
recovery enabled the return of beavers and songbirds? Or is reality a
little more intricate? Some scientists and wolf advocates tell this story
in happy, simplistic terms. “But it’s an unproven theory that gets undue
attention,” Middleton said, “in the quest to have wolves shine rainbows
out of their asses.”

Middleton is an improbable fit for the role of Wyoming elk ma-
ven: a South Carolina kid, a graduate of the Yale School of Forestry
and Environmental Studies, who came west nine years ago, having
landed work on a study of elk-wolf interactions commissioned by
Wyoming Game and Fish. After arriving in Cody to meet his new
collaborator, he admitted that he’d never seen a wolf or an elk. But
he learned fast, and he loved the mountains. He put GPS collars
on elk, clarifying poorly understood patterns in their movements
between summer and winter ranges. He collated similar data from
other researchers and made eye-opening digital maps. Look where
these animals go. “Most of Yellowstone’s elk,” he said later, “are not
in Yellowstone for most of the year.” They’re off the plateau, down
on winter range, where the snow isn’t so deep and the temperatures
aren’t so brutal, largely on private ranches. By this time Middleton
had a Ph.D. from the University of Wyoming and a postdoc position
back at Yale. His hair was long, his speech was slow and considered,
his brow scrinched when he pondered something carefully. Within

104 NATIONAL GEOGRAPHIC « MAY 2016

Great Migrations
As many as 25,000 elk
spend summers grazing in
the region’s high pastures,
but fewer than 5,000 stay
for the winter. The herds
shown at right make up
most of the elk that roam
in and out of the park,
representing a vital shift
of resources. The elk
provide food for predators
such as wolves, and their
own feeding affects soil
fertility, the diversity of
plants, and the behavior of
other grazers competing
for grass.
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a short time at least one Cody-based game warden began referring
to him as “the elk hippie.”

Middleton’s mapping of the elk data showed at least nine distinct
migratory herds, each moving seasonally in a different direction. Many
of Grand Teton’s elk winter in the National Elk Refuge, just north of
Jackson, Wyoming. Thousands from the other herds move down onto
ranches. Along the South Fork of the Shoshone River and in the upper
Greybull River Basin, southeast of Cody, many of them winter on his-
toric spreads such as the Pitchfork Ranch and the T E Ranch. From
there, in summer, they migrate 50 miles across two difficult passes
to reach the verdant highlands above Thorofare Creek, just outside
Yellowstone’s southeast corner. That’s why Middleton was here: to find
them on their summer range.

Several days into our Thorofare trip we rode up out of the valley
and camped high, at about 9,200 feet, atop the Thorofare Plateau. The
next morning Middleton and I went higher, picking our way through
a jackstraw mess of downed timber from the great fires of 1988, our
horses stepping carefully over the logs, then onto the easier footing of
ameadow, amid the short grasses, the Indian paintbrush, the purple
asters. Cresting a ridge, we saw about 150 elk—bulls and cows, some
calves—grazing and resting on a green slope in the near distance. From
the Cody herd, Middleton said. Part of what he wanted to do here, he
explained, was gauge the cow-calf ratio. If 80 percent of the cows had
calves in spring, and only 40 percent did now, where did those other
calves go? How many had been eaten by grizzlies, how many by wolves?

And where would they go in winter if the Pitchfork and the T E
and the other big ranches wouldn’t tolerate them? When the alpine
grasses go brown, when the frosts hit, when the snow flies, the elk
have got to come down from these highlands and all the others to find
more clement conditions. But those migrations are in some danger of
being choked off—as Mark Bruscino too had warned me—by private
land development that turns winter range into vacation homes for the
wealthy, sprawling suburbs for the middle class, and commercial areas
that serve all sectors of the Greater Yellowstone Ecosystem’s growing
human population. Many people understand this, at least dimly,