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CORRECTIONS 
Spring/Summer 2013, cover and “Islands 

in the Balance,” p. 17: The honeycreepers 

pictured are native to parts of the Carib-

bean and Central and South america; they 

are incorrectly included as Hawai’ian native 

species. For images of Hawai’ian native 

honeycreepers, see Spring/Summer 2013 

“Islands in the Balance,” p. 18 and 22.
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Wildfire season is upon us. My 
fear is that the news will again carry sto-
ries of homes destroyed, communities 
affected, lives lost and thousands upon 
thousands of acres of forestland burned. 

The impacts of these 
fires will be especially 
devastating for the 
individuals, com-
munities and wildlife 
directly affected by 
them. But while it is 

easy to think of forest fires as an evil 
in any circumstance, the real story of 
forests and fire is complicated.

Changing temperatures, drought, 
disease and massive insect outbreaks 
in forests across the nation are weak-
ening forest ecosystems and making 
them more susceptible to wildfires of 

greater intensity. The situation is further 
complicated by strategies that, at first 
glance, might sound positive, but can 
leave forests — and nearby communities 
— vulnerable. driven by public demand, 
controlled burning by the u.s. forest 
service and local authorities has been 
curtailed in some areas, forest thinning 
and salvaging of dead standing timber 
has been reduced and even relatively 
small fires are being suppressed, particu-
larly in populated areas. These strategies 
have left forests choking with thick 
underbrush, dead trees and other plant 
materials that serve as fuel, contributing 
to the dramatic intensity of some of the 
nation’s worst wildfires. These megafires 
can devastate both communities and for-
ests, burning with such ferocity that little 
natural forest regeneration occurs, even 
years after the fire has been extinguished.

last year, wildfires burned more than 
nine million acres across the u.s., pre-
dominantly in the West and southwest. 
The past decade has seen a tremendous 
increase in highly destructive wildfires. 
The damage wrought in 2012 in terms 
of acres burned has been matched only 

twice in the last 50 years — in 2006 
and 2007. Currently, 65 million acres of 
national forestland — or a third of the 
u.s. forest service’s total holdings — 
remain at high or very high risk of cata-
strophic wildfires due to the buildup of 
fuel. only a small fraction of this buildup 
is managed or removed through timber 
harvesting and fire in a given year.

of course, fire is also a part of nature 
and critical to maintaining the health 
of many forested ecosystems. Humans 
have long used controlled, managed fires 

offshoots

Forests  
and Fire
By Scott Steen
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firefighters work to contain the rogers fire 
and protect the rogers mountain trail in 
colville national forest, Wash. 

the Bugaboo 
scrub fire 



as a way to remove thick underbrush, 
create healthier habitat and lower the 
risk of large, destructive wildfires. The 
pilgrims found the Wampanoag people 
using this approach when they first 
arrived in Massachusetts.

Many trees and forests rely on fire 
as a natural part of their regenera-
tion cycle, and the absence of fire can 
have profound effects on different 
ecosystems. for example, ponderosa 
pine forests in the northwest and 
intermountain West are well-adapted 
to low-intensity, high-frequency fires. 
forests in the south, such as longleaf 
pine forests, depend on fire as part of 
the natural regeneration process. When 
fire intervals exceed 25 years, hardwood 
species replace the native pines in these 
forests, transforming the ecosystem. 
The same is true in northern oak-hick-
ory forests. These trees have adapted 
thick bark and root sprouters to ensure 
their survival during fires. Without 
periodic fires, other species take over.

With both these benefits and the pos-
sible consequences of fire in mind, the 
forest service is creating management 
plans for a number of national forests 
that incorporate new science on climate 
change and fire suppression. These plans 
move away from mechanical thinning of 
forests and prescribed burns in favor of 

allowing naturally occurring fires to burn 
in a controlled manner to eliminate thick 
understory. The forest service’s new 
policies should help reduce the severity 
of fires in the american West, meaning 
more healthy fires from which forests 
can regenerate and fewer megafires that 
devastate communities. 

perhaps not surprisingly, a good part 
of american forests’ work relates to 
fire. over the past decade, more than a 
quarter of our forest restoration projects 
have been in fire-damaged forests. for 
instance, working with the forest ser-
vice and other partners on the ground, we 
have planted more than 1.3 million trees 
in florida’s osceola national forest fol-
lowing the massive 2007 Bugaboo scrub 
fire that destroyed more than 300,000 
acres, and in California, we have planted 
more than one million trees since 2010 in 
15 different wildfire restoration projects. 
and these are just two examples. 

on the policy front, american forests 
has been a key player in the federal land 
assistance, Management and enhance-
ment act (flaMe act) Coalition, which 
supported the passage of the flaMe 
act. This act created separate budgets 
for addressing emergency wildfires to 
prevent firefighting funds from having 
to be borrowed from other important 
programs — including fire prevention — 
in an emergency. 

fire is a fact of life for our forests 
and for us, but climate change and other 
factors are increasing both the frequency 
and intensity of megafires, particularly in 
the West, where the consequences have 
been tragic. at american forests, we are 
working to ensure smarter fire policy and 
science, but we also realize our work in 
helping to restore fire-damaged forests is 
only likely to increase in the future. 
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Volunteers planted seedlings in the onion 
Valley of tahoe national forest after the 
2001 gap fire.



Oklahoma 
Droughts
Q: I have a fairly old black walnut 
tree, about 50 feet tall and three 
feet around sitting on the side of 

Failing  
Fruit Trees
Q: I am planting a wide 
variety of trees on my new 
property in Los Angeles. 
Oddly, my rainbow 
eucalyptus are doing great, 
but my fruit trees are not. 
The leaves have turned to 
green veins and yellow away 
from the veins. There are 
some small, brown spots, 
too. Any help would be 
greatly appreciated. 

A: Green veins and yellow away 
from the veins is an indication 
of chlorosis, most likely due to an iron deficiency. Submit foliar samples for tissue analysis to your state extension service 
plant problem diagnostic laboratory. Iron deficiency occurs because iron present in the soil is tied up due to alkaline soil 
pH. Treatment options include acidifying the soil, spraying the foliage and trunk injection.

Ash to Ashes?
Q: Our ash tree has lost its 
leaves on several branches, and 
those branches have died and, in 
some cases, fallen off the tree.  

a 30-foot hill behind my house. 
Limbs from the top are breaking 
away with high winds. These 
limbs — and the leaves on them 
— appear healthy. There are some 
limbs without leaves at the top of 
the tree, but they are not breaking. 
My fear is the giant black walnut 
will fall on the house.

We had a two-year drought 
followed by lots of rain this year in 
Oklahoma. A bee hive set up in a 
hole of the tree about three years 
ago, and the tree is still making 
lots of nuts. 

A: The bees established a hive in 
a void created by wood decay fungi. 
The structural integrity of the tree 
has weakened, causing branch failure. 
Consider removal while the lower log 
is still intact and has value. Have a 
qualified arborist perform a tree  
risk assessment.
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The tree is about 50 feet tall.  
I have inspected the base of  
the tree up to perhaps 10 feet 
and see no evidence of emerald 
ash borer, but there is an area  
of approximately two-by-two 
feet where the bark has turned 
white on the surface. should I  
do anything?

A: It could be girdling root, soil exca-
vation, mechanical injury or something 
else. Have a qualified arborist examine 
the tree to identify cause of dieback.

Flying Metal, 
Splitting Trees

Q: A year ago, a huge storm 
sent a piece of aluminum from 
our neighbors’ trampoline into 
the bark of our 10-foot cleveland 
pear. The tree has subsequently 
developed a split in its bark 
three feet long by three inches 
wide. I have mulched it well at 
its base. It has a windy, westerly 
exposure. The trunk base is 
roughly four inches across. Is this 
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and next spring. These trees are 
in a well-groomed grass yard that 
receives organic fertilizer six times 
a year and has a sprinkler system 
so they have a good water supply.

Do you agree with this damage-
control assessment? Do we need 
the deep-root fertilizer — $130 per 
application for both trees? Or is 
our lawn fertilizer good enough for 
these trees to hopefully recover 
and replace the damaged areas? 

A: I concur with most of the arborist’s 
recommendation, with only a deviation 
on the frequency of fertilization. I recom-
mend a single application each year of 
three pounds of nitrogen per 1,000 square 
feet of drip line from a slow-release, 
low-burn fertilizer. I also recommend 
adjusting the timing on the irrigation 
system to favor trees — meaning deep 
and infrequent (once a week for several 
hours, not daily for a few minutes). 

tree doctor questions are answered  

by the davey tree expert Company. 

Got questions? Visit  

www.americanforests.org/treedoctor.

tree doomed? Plentiful leaves are 
now on the tree, and it was full of 
flowers early in the spring. 

A: The tree is in a race against wood 
decay fungi, which entered the trunk 
through the wound and began the 
decay process. If healthy enough to 
form a callus over the wound, the tree 
will survive. To promote tree health, 
water to prevent drought stress and for 
soil health apply a slow-release, low-
burn fertilizer. New wood produced 
over the wound will be resistant to 
decay. Be sure that the mulch at the 
tree base is not in contact with the 
trunk, as this would be another avenue 
for wood decay fungi to enter.

Tornado Winds & 
Black Walnuts
Q: Tornado winds damaged two 
of our native black walnut trees 
last month. The limbs from one 
tree fell into another tree, stripping 
most of the large branches from 
the sides of both trees. I called 
an arborist to see what should be 
done. His recommendation is to 
remove all damaged limbs with 
clean cuts and not to remove any 
of the heavy-weighted limbs and 
leaves on the outside of the trees 
in order to nourish the tree while 
it recovers. He also recommended 
that we deep-root fertilize this fall 
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This year, american Forests National Big Tree Program launched the Big Tree Work-
ing Groups. The Measuring Guidelines Working Group and the eligible species Working 
Group encompass a diverse group of experts who are assisting the national program 
by addressing some of the tough questions inherent in crowning champion trees, from 
updating taxonomy and nomenclature to reviewing measuring guidelines and presenting  
new measuring techniques. in “Forest Frontiers,” we are pleased to introduce our readers 
to some of the forestry experts who have joined the newly formed working groups. 
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treelines InformatIon to amuse, enlIghten and InspIre

forest frontIers

Forester Philip J. Radtke
Measuring Guidelines Working 

Group member Dr. Philip J. Radtke is 
an associate professor of forest bio-
metrics with the Department of Forest 
Resources and Environmental Conser-
vation at Virginia Polytechnic Institute 
and State University (Virginia Tech), 
where he teaches forest mensuration, 
including complex sampling and mea-
surement applications. He received his 
doctorate in forestry from the Univer-
sity of Minnesota in 1999.  

Why did you choose to go into 
your field?
My first job after technical college was 
as a cook in a big hotel kitchen in Min-
neapolis. I always noticed what large 
quantities of food scraps we’d throw 
out every day. I started reading about 
sustainable systems, such as compost-
ing and waste-water filtration with con-
structed wetlands. Before long, I decided 
to return to school and major in natural 
resources and environmental studies to 
become part of solutions like resource 
management and conservation.

Do you have a favorite story from 
your years in the field?
My favorite stories all involve get-
ting lost, caught in storms or having 
mechanical troubles while far from 
any help or shelter. Anyone who 
spends time working in the woods has 
had to change a tire on a truck along a 
muddy road, use a winch to pull a vehi-
cle out of a ditch or run a chainsaw to 
clear a fallen tree from a road or trail. I 
never tire of telling (or hearing) stories 
about those kinds of adventures.

What do you think the biggest 
issue facing forest health  
is today?
Without a doubt, the biggest threats 
involve changes in forests caused by 
human activities, such as introduc- P

h
il

 R
a

d
t

k
e



gloBal releaf shoWCase

riparian tree planting
green mountaIn natIonal forest, Vt.

GReen Mountain national FoRest in Vermont is a gem of the northeast, 

providing a variety of recreational activities, such as hiking, skiing, snowmobil-

ing and fishing. the area was designated a national forest on april 25, 1932, 

and at the time, its health had been compromised by excessive logging. since 

then, the health of the forest has rebounded to its pre-logging days, but in 

2011, it was dealt a blow when hurricane irene battered the northeast. 

in august 2011, tropical storm irene — downgraded from the hurricane 

that made landfall in the Mid-atlantic states — hit Vermont, causing unprece-

dented flooding throughout the state. one of two recorded tropical cyclones 

in Vermont’s history, irene flooded most of the state’s rivers, destroying many 

of its iconic covered bridges, some more than a century old. of course, the 

state’s man-made charms weren’t the only ones that were damaged. 

the White River in Green Mountain national Forest saw much of its riparian 

vegetation severely damaged or completely destroyed by the flood waters. 

Many trees inhabit these northern moun-

tains, including red and white maple, white 

pine, red spruce, balsam fir and red oak, 

which were affected by floodwaters in a 

number of ways. Most common in the wake 

of irene was damage to the bark or cells 

inside the tree, caused by impact with the 

fast-moving debris carried by floodwaters. 

Fast-moving floodwaters can also wash away soil around a tree, uprooting it, or 

can have the reverse effect by depositing large amounts of sediment, which will 

kill trees through root suffocation. in the aftermath of such flooding, the surviv-

ing trees are left stressed and more vulnerable to disease or insect infestation. 

american Forests is partnering with the u.s. Forest service to reforest 

41 acres of Green Mountain national Forest with more than 7,000 trees. 

Many of these trees are being planted by the same local volunteers that 

pitched in to provide vegetation to the forest years ago. these restored 

trees will help prevent soil erosion, filter water and provide necessary 

shade to lower the river’s water temperature to improve living conditions 

for fish, which include rainbow, eastern brook and brown trout, as well as 

the recently reintroduced atlantic salmon.  

For more Global Releaf projects, visit www.americanforests.org/global-releaf.

ing pests, diseases and exotic species; 
replacing forests with suburban devel-
opments or country homes; climate 
change brought about by greenhouse 
gasses in the atmosphere; and a gen-
eral lack of understanding of cause-
and-effect relationships between our 
decisions and their impacts on forests.

Who is your favorite fictional 
scientist and why?
Samantha Wildman is a fictional 
xenobiologist on the television series 
“Star Trek: Voyager” — yes, I’m a bit of 
a Trekkie. Besides thinking she has a 
really cool job — xenobiologists study 
alien life forms — I’m a fan because the 
character was inspired by a real-life 
person who was an organ donor. My 
family’s been touched by people who 
generously donated to help others 
overcome critical health problems. It’s 
a tremendously generous and thought-
ful act, which I admire a lot.

What is your favorite tree  
and why?
That’s a tough one. Trees are like songs 
to me. For a while, I can’t stop think-
ing of a particular one, but eventually, 
something changes and I get a new 
favorite. Lately, I’ve been spending a 
lot of time noticing white oaks (Quer-
cus alba). They are like great old songs 
that you can listen to over and over 
without ever getting tired of them. 

For an extended interview with Philip 

Radtke and other web-exclusive content, 

visit www.americanforests.org/magazine.
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A mature tree can 
reduce peak summer 
temperatures by 2 to 9 
degrees Fahrenheit.     
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AMERICAn FoRESTS is pleased to 
be partnering with the Bank of Amer-
ica Charitable Foundation on our new 
Community ReLeaf program. We’ll be 
working together to complete assess-
ments of five urban forests, which will 
be followed by strategic tree planting 
and restoration projects in Asbury 
Park, n.J.; Atlanta, Ga.; Detroit, Mich.; 
nashville, Tenn.; and Pasadena, Calif. 

“our partnership with American 
Forests will help community leaders 
understand and respond to impacts occurring to the the bio-
logical infrastructure on which our cities depend,” says Cathy 
Bessant, Bank of America’s Global Technology & operations 
executive and chair of the company’s Environmental Council. 

The assessments will take each city’s unique needs into 
account. In Asbury Park, we’re analyzing the ecosystem 
benefits that were lost due to urban forest damage by Hur-
ricane Sandy, while in Atlanta, we’re assessing the urban 
forest near schools and the health benefits it provides to 

children. In Detroit, we are looking at 
the ecosystem benefits of a specific 
park location: Rouge Park, the largest 
community park and last sustainable 
riparian forest in the city. In nash-
ville, we are measuring the benefits 
of the urban forest in key areas of the 
city to help plan for the rapid growth 
expected there. [Read more about 
nashville’s urban forest on page 11.] 
In Pasadena, we will determine how 
street trees help mediate air quality 

in a city that struggles with smog.
In each of these cities, the assessments will inform 

the next phase of Community ReLeaf: tree planting and 
restoration. “We are delighted to be partnering with Bank 
of America to help these cities build more resilient urban 
forests,” says Scott Steen, American Forests CEo. “Bank of 
America’s commitment and investment will make a real dif-
ference for these communities.” 

Community ReLeaf With the Bank of America 
Charitable Foundation

partners
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treelinestreelines

Monarchs in Mexico
EACH FALL, millions of young monarch butterflies set off from their disparate homes across 
Canada and the U.S. and head south. It’s a journey of several thousand miles, and they have never 
made it before — yet, they know just where to go. They will converge — all 100 million or so of them — 
on a few small areas around Michoacán, Mexico. There, they’ll blanket the oyamel fir forests of their 
ancestral winter residence in a cloak of shimmering orange and white, a surreal landscape unlike 
any other sight on Earth.  

For nearly a decade, American Forests has partnered with La Cruz Habitat Restoration Project 
on Forests for Monarchs, a project to restore and improve these amazing creatures’ winter habitat. In 
response to deforestation, we’ve been planting native trees — particularly oyamel fir — for the monarchs 
to nest in. Together, La Cruz Habitat Restoration Project and American Forests have planted more than 
five million trees since 2006, restoring approximately 5,000 acres of land for the benefit of the butterflies 
and local communities. But none of this would be possible without the support of our members. 

That’s why, in February, American Forests will be offering members a once-in-a-lifetime opportunity 
to join us in Michoacán to see this natural phenomenon in person. Hike and picnic in the midst of mil-
lions of flitting butterflies, discover the ways in which the local communities honor the monarchs and 
learn how trees are being grown and planted to protect the forests. 

We hope this trip will not only give members a rare opportunity to see these beautiful creatures, but 
also gain a greater appreciation of the threats they face and a better understanding of how your gener-
ous support of American Forests helps us work to restore habitat for the majestic monarchs and other 
imperiled species. 

to learn more about the trip or to RsVP, visit www.americanforests.org/mexico2013.     G
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Volunteers helping with the asbury Park tree farm
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on June 18, the Doce fire broke out in Prescott 

national forest, consuming more than 6,700 acres 

of forest. this alligator juniper was saved thanks to the granite mountain Hotshots, who headed up the mountain, 

cleared away thick brush at the base of the co-champion and cut a fire line around it. american forests thanks 

those brave men for protecting our forests and will plant 1,900 trees in memory of the 19 granite mountain Hot-

shots who lost their lives doing a job they loved a week after saving this champion tree.

Read more about this amazing tree in a web-exclusive story at www.americanforests.org/magazine.
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BIg tree shoWCase

Alligator Juniper
speCIes name: Alligator juniper, Juniperus deppeana
loCatIon: Prescott national Forest, Ariz.
CIrCumferenCe: 311 inches
heIght: 53 feet
CroWn spread: 77 feet
total poInts: 383
nomInated: 1998
nomInated BY:  Mickey and Richard Contreras

PLANT A SEED FOR 
  FUTURE GENERATIONS

Learn more about the Evergreen Society by visiting  
www.americanforests.org/evergreensociety or by  
calling Matthew Boyer, Vice President of Individual Giving,  
at (202) 737-1944, ext. 253.

AND INCLUDE AMERICAN FORESTS IN YOUR ESTATE PLANS  



JaCKson hole, WYo.

Jami Westerhold, Esq., 
Director of Forest 
Restoration

THIS SUMMER, I had another oppor-
tunity to travel home to Wyoming for 
“work.” I have visited home several times 
since moving east, but one year, I noticed 
a shocking number of five-needle pines 
turning red — a sign of a slow death. 
Since then, the plague has accelerated. 

Working at American Forests, there 
is something I can do to help these 
forests survive the twin threats they’re 
facing — an invasive disease, white pine 
blister rust, and a scourge of insects, 
mountain pine beetle. The American 
Forests Endangered Western Forests 
initiative is protecting and restoring 
these high-elevation forests, specifi-
cally in the Greater Yellowstone Area.

on my recent trip, I joined several 
volunteers in Bridger-Teton national 
Forest just south of Grand Teton 
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from the fIeld

national Park. My colleagues and I at-
tached more than 400 patches of beetle 
repellant to naturally disease-resistant 
whitebark pine. The pheromone in 
these patches is an exact mimic of 
the verbenone produced by beetles. 
Verbenone is a natural pheromone that 
the beetle emits to signal others that 
the tree cannot support any additional 
beetles. This causes other beetles to 
leave and seek another food source. 
The 400 patches the American Forests 
volunteers and I helped disperse are 
just the beginning. American Forests 
has purchased an additional 1,100 
patches to protect the whitebark pine 
in Bridger-Teton national Forest, and 
we will purchase even more.

If you are interested in being out 
in the open air, doing your part to save 
an important ecosystem, check www.
americanforests.org/ewf for future 
opportunities to get involved. 

to learn more about the endangered 

Western Forests initiative and the  

importance of whitebark pine to  

forest ecosystems, please visit  

www.americanforests.org/ewf.
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Volunteers hike to one of the sites where they applied phermone pouches to 
adult whitebark pine. 

emily stark, a volunteer from Bozeman, 
mont., applies a phermone patch to an adult 
whitebark pine.



WashIngton, d.C.

Michelle Werts, Director 
of Communications

In JUnE, some colleagues and I 
attended the Association Media & 
Publishing’s 33rd Annual EXCEL 
Awards gala to accept a Gold Award 
and aptly named EXTRA! Award — one 
of only three awarded despite almost 
1,000 EXCEL Award entrants — for 
our book “Urban Forests Case Studies: 
Challenges, Potential and Success in 
a Dozen Cities.” The book, which we 
published last fall, was a labor of love 
that celebrates and explores one of our 
core focus areas: urban forests.

of all of the issues we tackle, an 
urban forest is one of the gnarliest to 
comprehend. People often ask “What 
forest?” since urban forests don’t always 
resemble idyllic, rural forests and land-
scapes. But they are there, comprised 
of that tree in the median, the plants 
in your front yard, the river that cuts 
through the city, the parkland where 
children play. An urban forest consists 
of all of those nature elements you come 
across in the city every day — the ones 
you may not even register.

And while they may be easy to over-
look on a daily basis, these forests can 
only exist with a helping hand, which 
is what “Urban Forests Case Studies” 
celebrates. It acknowledges the men, 
women, governments and organizations 
that have stepped up to make sure urban 
forests are healthy and working for all of 
the people who rely on them. Ultimately, 
we share these awards with them, the 
individuals in the 12 featured cities who 
selflessly gave their time and expertise 
to this book. Also, this book and award 
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wouldn’t exist without the support and 
funding of our partner, the U.S. Forest 
Service’s Urban & Community Forestry 
Program. We are pleased and excited to 
share this award with them as well. 

Read the award-winning book at  

www.americanforests.org/case-studies.

nashVIlle, tenn.

Melinda Housholder, 
Director of Urban Forest 
Programs

In JUnE, I visited nashville, one of the 
five cities chosen for our new Com-
munity ReLeaf program and had the 
pleasure of meeting with Jennifer Smith, 
who works with the Metro Landscape 
Coordination Program, to discuss the 
future of our project in the city.

The more I work on Community 
ReLeaf, the more I continue to learn 

that there are a lot of really great green-
ing initiatives starting to happen in 
nashville! In 2008, Mayor Karl Dean 
created the Green Ribbon Committee 
on Environmental Sustainability in 
order to make nashville “the greenest 
and most livable city in the Southeast.” 
With all these great initiatives, their 
urban forest efforts are really starting 
to take off. 

While the nashville urban forest 
canopy played an inspirational role in my 
youth growing up there, this is not the 
reason the city was chosen to be one of 
our 2013 Community ReLeaf projects. 
nashville is a city that is expected to 
exponentially grow in size over the next 
few years. At its current growth rate, 
nashville will be home to approximately 
two million residents by 2020. one can 
only imagine the changes to the urban 
landscape that this will bring! Addition-
ally, nashville has recently suffered the 
effects of climate change: In only a few 
days in early May 2010, rainfall exceeded 
17 inches, the highest amount in more 
than 140 years of recorded history, 
resulting in an estimated $2 billion in 
damages to the city.

With thanks to the Bank of America 
Charitable Foundation, we are excited to 
be working in nashville this year to help 
the city move its urban forest forward, 
to better understand how trees can help 
mitigate the impact of climate change 
effects like floods and to help plan for the 
future of the city. 

 
learn more about community Releaf 

on page 8.
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nashville skyline

Left: michelle Werts (center) 
accepting the eXceL gold 
award on behalf of american 
forests;
Below: “Urban forests case 
studies” cover
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from LOOSE LEAF

Shifting Thinking, Shifting Forests 
IT HAS BEEn PREVIoUSLY PREDICTED THAT BoREAL FoRESTS would gradually cover more northern territory in 
Canada, Russia and the U.S. However, Dr. Charles D. Koven, author of a paper in Nature Geoscience, argues that the forests 
will not expand, but rather shift northward and release more Co2 than current models predict. According to the study, the 
forests will likely be replaced by grasslands that sequester carbon at a slower rate. Trees will disappear due to the stress of a 
changing climate that may cause disease, insect infestation and an increase in wildfires.  

Where Have All the Amphibians Gone?
A RECEnT U.S. GEoLoGICAL SURVEY STUDY published in the journal PLOs ONe 
is the first to analyze the rate of amphibian decline, which is happening at an alarming 
rate. The exact reasons for the decline are unknown, but likely include a combination 
of factors such as invasive species, climate change and pollutants. Amphibians play  
an important role, both as prey and predator, in many ecosystems. They also serve  
as indicator species, detecting pollution and changes in the environment. Many 
amphibians rely on forests as their habitat and their declining numbers indicate that 
many forests are in trouble. 

the taku river in northwestern British columbia’s boreal forest.

a well-camouflaged oak toad, which 
is the smallest toad species in the 
United states
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A Cautionary Tale of Birds 
and Their Trees 
A STUDY PUBLISHED in the journal science reveals that the 
severe decline of large-billed bird populations, specifically the col-
orful toucan, in Brazil’s tropical forests may have profound effects 
on the jucara tree. The tree is dependent on the birds that eat its 
seeds and then defecate them in other parts of the forest, allowing 
new trees to sprout and grow. While other birds also eat jucara 
seeds, only large-billed birds, like the toucan, eat the largest seeds 
that contain the most water and, therefore, have the best chance of 
survival. once the large-seed-producing jucara disappear due to 
lack of reproduction of their seeds, the research scientists worry 
that the smaller-seed-producing jucara might be next because 
smaller seeds could fail to grow in drought conditions. 

Sadly, the whitebark pine of the Rocky Mountains is in a similar 
situation. The Clark’s nutcracker is the primary seed disperser of 
the pine, but as whitebark pine populations decline due to other 
factors, such as mountain pine beetle and white pine blister rust, 
the Clark’s nutcracker might move on to other pine trees as a food 
source, causing whitebark pine numbers to diminish further. 

Quiet, Please. The 
Tree is Speaking. 
A RECEnT STUDY from Grenoble University, 
Saint-Martin-d’Hères in France, led by physicist 
Alexandre Ponomarenko, has helped scien-
tists distinguish the sound of cavitations — air 
bubbles that block the flow of water throughout 
a tree — from a tree’s other sounds that can only 
be heard with a microphone. Because too many 
cavitations can mean drought and possible death 
for a tree, these findings could help identify trees 
in imminent danger, giving forest managers 
enough time to mitigate the effects of drought. 
The research could one day lead to handheld 
devices that allow us to listen to trees or even to 
devices that stay with the tree, monitoring it full 
time for signs of drought.  

For Loose Leaf every day, follow our blog at  

www.americanforests.org/blog.

Carbon Storage and  
Urban Forests
WITH MoRE THAn 80 PERCEnT of Americans now 
living in urban areas, urban forests are becoming more 
and more important to our health and well-being. A 
recent U.S. Forest Service study published in environ-
mental Pollution indicates that urban forests in the U.S. 
store up to 700 million tons of carbon, which is estimated 
to provide a total benefit of $50 billion. American Forests 
Science Advisory Board member and research forester 
for the U.S. Forest Service David nowak led the study 
at the agency’s northern Research Station by looking at 
field data from 28 cities and six states. 

the toco toucan is found 
throughout central and 
eastern south america. 

Downtown Denver

artist alex metcalf’s tree Listening Project, shown 
here in 2009, allows visitors to listen to the sounds 
of trees drawing water from their roots.



forests were converted into urban com-
munities, agricultural lands or industrial 
pine plantations. 

When longleaf pine was in its prime, 
it was one of the most ecologically impor-
tant tree species in the southern United 
States. Its forests hosted nearly 900 dif-
ferent plant species. Today, these forests 
are home to an estimated 100 bird, 36 
mammal and 170 reptile and amphibian 
species. In addition, the U.S. Fish and 
Wildlife Service has listed 29 species that 
are associated with longleaf pine forests 
as threatened or endangered. one of the 
endangered species the longleaf pine 
supports is the red-cockaded woodpeck-
er, a keystone species that is essential for 
the survival of 27 other animal species.

— are populated by old-growth longleaf 
pine. Even worse, the remaining longleaf 
pine is in largely fragmented stands and 
much is in poor condition.

The disappearance of longleaf forests 
is primarily the result of lumber produc-
tion and land-use changes. Longleaf pine 
was harvested significantly throughout 
the 19th century, and historical longleaf 
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LonGLEAF PInE was once one of the 
most extensive forest ecosystems in 
north America, covering an estimated 
90 million acres, an area roughly the size 
of Montana. It spanned the Gulf and 
Atlantic coastal plains from Virginia to 
Texas and also reached further inland in 
areas of Florida, Alabama and Georgia. 

Today, the cumulative impacts of 
a changing landscape have rendered 
longleaf pine forests one of the most 
endangered ecosystems in the United 
States. Less than four percent of 
longleaf pine forests remain — roughly 
3.4 million acres. What’s more, a mere 
12,000 of those acres — an area half the 
size of Montana’s largest city, Billings 

treelines

WashIngton outlooK

The Long Road to Recovery 
for the Longleaf Pine
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Left: Longleaf pines have the longest 
needles of all southern pines. needles 
range from seven to 18 inches in length. 
Below: Longleaf pine stand in osceola 
national forest. the understory is 
dominated with saw-palmetto.
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Recognizing the ecological im-
portance of the species, the United 
States Department of Agriculture’s 
natural Resources Conservation 
Service (nRCS) has established the 
Longleaf Pine Initiative. The Long-
leaf Pine Initiative is part of nRCS’ 
“all lands” approach, assisting forest 
landowners in effectively conserving 
standing longleaf pine while restor-
ing and enhancing longleaf forests for 
ecosystem benefits. Restoring these 
forests will improve critical wildlife 
habitat, water quality and resistance 
to insect and disease infestation. Since 
2010, more than $17 million in funding 
from nRCS’ Wildlife Habitat Incen-
tive Program has been targeted to 
assist longleaf pine landowners with 
this work. nRCS and its Department 
of Agriculture interagency working 
group set a goal to protect, restore 
or enhance an additional 4.6 million 
acres of longleaf pine by 2025. More 

resources are needed, but nRCS has 
identified priority areas within nine 
targeted states to ensure significant 
results. This initiative is one of the 
landscape conservation initiatives 
that enable nRCS to more effectively 
address priority natural resource con-
cerns by delivering systems of practice 
primarily to the most vulnerable lands 
within geographic focus areas. 

American Forests has long rec-
ognized the importance of restoring 
longleaf pine and the red-cockaded 
woodpecker. As a member of the Col-
laborative Forest Landscape Restora-
tion (CFLR) Steering Committee, 
American Forests has taken a lead 
role in advocating for Florida’s Ac-
celerating Longleaf Pine Restoration 
CFLR Project, which is committed to 
improving longleaf forest health across 
567,800 acres in osceola national 
Forest by 2020. We’ve also worked 
to restore longleaf pine through our 
Global ReLeaf program. Since 1992, 
American Forests has funded the 
planting of nearly four million longleaf 

pine across more than 
8,500 acres in the state of 
Florida alone. This year, 
we are supporting the 
planting of an additional 
420,000-plus longleaf 

pine in osceola national Forest. When 
these trees mature, they could serve 
as potential habitat for approximately 
315 red-cockaded woodpeckers, which 
would be a nine percent increase from 
the state’s current population and a 
2.25 percent increase from the current 
national population.

The Global ReLeaf program depends 
in part on the support of dedicated mem-
bers like you. With your help, American 
Forests can continue to expand our work 
restoring longleaf pine ecosystems to 
their historic populations. 

Jami Westerhold, esq., writes from 

Washington, d.c., and is american  

Forests’ director of forest restoration.
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dId You KnoW?

Over 95 percent of California’s coastal 
redwoods have been lost to logging  
and forest clearing.     

Left: the gopher tortoise is 
a keystone species in longleaf 
forests because it digs burrows 
that provide shelter for more than 
300 animal species. Longleaf 
pine ecosystems provide extreme 
conditions such as sandy sites  
for gopher’s habitation; 
Below: red-cockaded woodpecker

Young longleaf pine 
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Rider Matthew Lee 
climbs through snow 
and debris left from 
an avalanche at Red 
Meadow Pass in 
Montana.
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It sounded lIke a good Idea at fIrst 
— a nice long bike ride through the woods and 
across the mountains. now, as I stand here in a cold 
rain on a gravel road 20 miles from civilization, I’m 
not so sure. It’s late afternoon, and I haven’t seen 
another human being all day. Actually, I haven’t 
seen another creature all day since the animals 
and birds apparently have more sense than to 
be out in this weather. I started the day by going 
up and over a snowy mountain pass, doing more 
bike pushing than bike riding, and now, I’m looking 
forward to a nice dinner and a warm motel room. 
Those amenities are, however, a chilly and damp 
couple of hours away.

Long 
Ride

The
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nI’m riding in a bicycle race of sorts called the 

Tour Divide. I say “of sorts” because it is a totally 
unofficial, unorganized event that has no entry fee 
and no prizes. Well, no cash prizes, anyway; it’s hard 
to place a value on three to four weeks of cycling 
through some of the most remote, untraveled 
and breathtakingly beautiful areas in the western 
United States. It’s also unique among races in the 
sense that, although there is intense competition 
amongst the leaders to see who will finish first, most 
participants are more concerned with completing 
the whole route than with keeping track of who has 
finished ahead of or behind them. The challenge for 
all riders is to complete, as quickly as possible, the 
entire 2,800 miles of the Great Divide Mountain 
Bike Route (GDMBR), designed by the Adventure 
Cycling Association (ACA) to stay within 50 miles 
of the Continental Divide. It’s more the type of 
thing a bunch of friends might plan while having a 
few beers at a picnic than a regular race: “Hey, who 

wants to get together and see how fast we can cycle 
from Canada to Mexico?” 

But the internet makes the picnic global, with 
riders coming from Australia, England, New 
Zealand, France, Spain, Italy, Israel, Germany, 
Canada and the U.S., to name a few. More than 
100 people rolled south on the second Friday 
in June 2012, most starting in Banff, Alberta, 
although some opted to ride the route from south 
to north instead, starting at Antelope Wells, N.M., 
on the Mexican border. Heading northbound 
means less chance of snow by the time the riders 
get to Montana and Canada, but since the cues 
and maps are written for a traditional southbound 
journey, navigation is more of a challenge. 

The Tour Divide has two overarching agreed-
upon rules: A cyclist must ride the published 

British riders  
steve Wilkinson, 
Bruce Dinsmore and 
Matt Kemp
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smooth sailing on the smith-Dorrien 
roadway south of Banff, alberta
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N route, and they must be self-sufficient. This  

means no help from friends and family and 
no support vehicles — everything a rider 
needs must be carried on the bike or 
purchased along the way. Gear is 
kept to a minimum: My bivy sack, 
sleeping bag and air mattress 
together weighed a total of 3.5 
pounds. There’s also an expec-
tation that even the slowest 
riders will average around 
100 miles per day. The cur-
rent records for the route 
are 15 days, 16 hours, four 
minutes for men, and 19 
days, three hours, 35 min-
utes for women. That’s an 
average of about 177 miles 
per day for men and 146 
miles per day for women.

A DAY IN THE LIFE

A typical day for a GDMBR 
rider is to get up early — 5 a.m. 
is not uncommon — pack, have 
a bite of something and get on the 
bike. With luck, there will be some 
sort of civilization within the next 30 
miles or so where a breakfast stop can be 
made. Then, it’s back on the bike for more 
hours of riding. Much of the day is taken up 
with planning; if you miscalculate, you will go 
hungry and thirsty, so it pays to know how far the 
next store, lake or stream is and whether or not 
it’s on the other side of a mountain pass. 

Other than that, it’s just a matter of pedaling and 
sightseeing all day long. Once you get the legs going 
around, it can be fun to watch the scenery go past, 
from alpine vistas through dense forest to hot, dry 
deserts. Wildlife abounds along the route, from the 
grizzlies up north to the pronghorns of Wyoming 
and all the other small critters — not to mention the 
trees and wildflowers. Interesting cultural artifacts 
are scattered along the route as well. There are 
mining ruins across Montana, traces of the settlers 
who passed through Wyoming, old railway grades 
and buildings in Colorado and ancient missions and 
sleepy settlements in New Mexico. One sight you 
don’t see too often is humans. Although the route 
follows public roads, jeep trails and such — with only 
a scant few miles of single-track bike trail — it’s rare 
to see many people outside of the towns. Many of the 
U.S. Forest Service roads only see significant traffic 
during hunting season. 

American Forests Along  
the Great Divide Mountain 
Bike Route 
The GDMBR passes through bear country, snowy peaks and 

scorching desert. It also passes through a number of recent 

American Forests Global ReLeaf and Endangered Western 

Forests planting sites! Take a look at our projects with the 

U.S. Forest Service in national forests along the route. Learn 

more at www.americanforests.org/global-releaf and www.

americanforests.org/ewf. 
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Caribou-Targhee  
National Forest, Idaho
P		Planting	19,000	

whitebark	pine	across	
120	acres

P		Replenishing	whitebark	
pine	forests	lost	to		
disease	and	mountain	
pine	beetles	

Gunnison National 
Forest, Colo.
P		Planting	132,000	

ponderosa	pine	
across	11,400	acres	
in	Gunnison,	Grand	
Mesa	and		
Uncompahgre		
National	Forests

P		Helping	forests	
recover	from	the		
Burn	Canyon	Fire	

Cibola National  
Forest, N.M.
P		Planting	5,000	

trees	across	
340	acres

P		Restoring	
habitat	for	the	
endangered	
Mexican	
spotted	owl

Bridger-Teton National Forest, Wyo.
P		Planting	11,000	whitebark	pine	

across	44	acres

P		Restoring	a	favorite	food	of	grizzly	
bears,	whitebark	pine	seeds

Beaverhead-Deerlodge  
National Forest, Mont.
P		Planting	6,300	whitebark	

pine	across	45	acres

P		Reestablishing	a	keystone	
species,	whitebark	pine
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As a day winds down, it’s time to start think-
ing about bed. I’ve heard it said that there is 
always a good camping spot within five miles 
of wherever you are; most national forest land 
allows undesignated camping anywhere, and 
there are formal campgrounds as well. If you end 
up at a town, a motel might be an option. After a 
bit of personal and bike maintenance, it’s off to 
sleep for another early start the next day. A lot of 
mental fortitude is needed to keep this schedule 
up for three weeks or more.

Not everyone can muster the fortitude to 
complete the race, though, and I would ultimately 
find myself among the nearly 50 percent who 
leave the race as the pace and conditions take 
their toll. Some riders drop for medical reasons 
ranging from torn Achilles tendons to giardia. 
Others drop due to catastrophic mechanical 
failures like broken bike frames, and still others 
drop for emotional or mental health reasons. It 
is very hard to stay focused on a goal that is so 
far off and requires so much effort day after day. 
Some people ride for a cause like MS or diabe-
tes research as a way to keep going through the 

rough patches, but most just try to tough it out 
and keep moving. On the other hand, there have 
been riders who have kept going after contracting 
pneumonia or having a frame broken. One par-
ticularly tenacious rider, Eric Foster, dislocated 
his knee in a fall in 2012 and used the bike as a 
fulcrum to pop the knee back in place. He kept 
going for a few hundred more miles on painkill-
ers before deciding that the route would still be 
there the following year.

For now, I manage to cycle those last 20 soggy 
miles into the town of Elkford, British Columbia, 
and the meal and warm bed are every bit as satis-
fying as I anticipated. One hundred and ten miles 
down, less than 2,700 to go! As it turns out, I ac-
tually had it easier than some of the other riders 
because the rain I had ridden through had fallen 
as an additional six inches of snow on the pass 
behind me. The following day, I tackle another 
pass with five miles of sloppy leftover winter 
snow, but I am getting used to it. It wouldn’t re-
ally be an adventure without a challenge or two!

Border to Border

The Canadian section has some of the most spec-
tacular scenery and remote riding of the entire 
route. After the towns of Elkford and Sparwood, 
the route goes through the remote Flathead River 
Valley, an area that has been dubbed the “Seren-
geti of the North” due to its diverse wildlife popu-
lation; it has the highest density of grizzly bears 
anywhere in the interior of Canada. Other than 

Pronghorn in 
cimarron, n.M.
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“Bearanoia” is a term that gets  
used a lot by those who have 
described getting caught by 
darkness in bear country.
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a few other Tour Divide riders, I saw no humans 
for the entire 90 miles and no actual bears either, 
although there were plenty of scat, tracks and one 
enormous skeleton. What I did see were miles of 
forest and some truly breathtaking views from 
mountain passes and across pristine valleys. 
Although logging and other activities are nib-
bling at the edges of this area, it remains largely 
untouched except for a few lonely gravel roads. 

Crossing over into Montana, the route passes 
through towns and a few cities as it winds its way 
through the state. Most of the route follows Forest 
Service roads through miles upon miles of national 
forest land. In his book "Two Wheels on My Wagon," 
Tour Divide veteran Paul Howard describes quitting 

early one day after freaking himself out over the 
“vertiginous, crowding trees” that lined the route for 
100 miles. “Rarely can agoraphobia and claustro-
phobia have been so closely intertwined,” was his as-
sessment. For those of us who live and play daily in 
the woods, this verdant abundance is a much more 
appealing prospect than it was for a Yorkshire-man 
like Paul. Another highlight of the Montana section 
is Richmond Peak, which is immediately adjacent 
to Bob Marshall Wilderness and passes through an 
area called Grizzly Basin. “Bearanoia” is a term that 
gets used a lot by those who have described getting 
caught by darkness near Richmond Peak and seeing 
huge bear tracks — and little cub tracks —  joining 
the tire tracks left by earlier riders. Most riders have 
bear bells on their bikes, bear whistles around their 
necks and quite a few carry bear-repelling pepper 
spray as well.

The route spends only a short time in Idaho 
— around 70 miles — so it’s an easy accomplish-

clockwise from top: 
Rider Jim stansbury 
at the border in 
antelope Wells, 
n.M.; Daily Pie cafe 
in Pie town, n.M.; 
typical backcountry 
road in new Mexico
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ment to tick that state off the list. The defining 
feature of Idaho from a cyclist’s viewpoint is the 
rail trail that extends south from near Big Springs 
for about 30 miles. It also serves as an ATV trail, 
making it a soft, sandy, washboarded mess. 

The route then enters Wyoming in Caribou-
Targhee National Forest between Yellowstone 
National Park and the Tetons. Right about here 
is where rider Jim Stansbury was laid up with 
pneumonia in 2012. Amazingly, he continued on 
after a few days of antibiotics and rest. Northern 
Wyoming features some high and lonesome rid-
ing, followed by a couple hundred treeless miles 
through the Great Basin — a sort of no-man’s 
land for rain and home to wild horses, pronghorn 
antelope and a few cowboys. This area doesn’t 
drain to the Pacific or Atlantic — what scant 
precipitation falls there, stays there. This area is 
sometimes a vast desert, but if rainfall increases, 
it becomes a vast lake. Cyclists tend to either love 
this stretch or hate it for its exposed, wide-open 
spaces and wind.

Southern Wyoming brings the return of trees 
in Medicine Bow National Forest, followed by the 
crossing into Colorado, where the beauty continues 
and the passes get bigger. There’s also something 
about the Colorado state line that all riders look 
forward to: the Brush Mountain Ranch near Slater. 
The owner, Kristin — who has been referred to as 
an “angel” by more than one weary rider — offers 
food, drink, accommodations and encouragement. 
Colorado boasts several passes more than 10,000 
feet in elevation, although most have reasonable 
grades due to the fact that they follow old rail lines.

New Mexico is the final state and perhaps the 
most challenging, as the roads are some of the 

most primitive and services like food and lodging 
are few and far apart. However, no one drops out 
willingly after crossing the New Mexico state line 
— it's the final leg of the race. One of the highlights 
for riders is Pie Town, a little crossroads of a place 
whose claim to fame is the existence of two cafes 
that serve some of the best homemade pies in New 
Mexico. Timing is everything, though, as Kent 
Peterson found out in 2005, arriving late in the day 
when both cafes were closed. After a call home to 
share his dejection and an inventory of his sup-
plies, he settled for a Pop-Tart instead, deciding 
that it was “more of a comedy than a tragedy.” 
South of Pie Town, participants encounter some 
of the toughest-going of the entire route as they 
pass through Gila National Forest with its saw-
tooth ridges and valleys. The route rather incon-
siderately crosses these at right angles, resulting 
in a series of steep, energy-sapping climbs and 
descents. The scenery, however, is fantastic, as 
the route follows a narrow corridor between Gila 
Wilderness to the west and Aldo Leopold Wilder-

top: the view from 
Richmond Peak, 
Mont., with Bob 
Marshall Wilderness 
to the right; 
Bottom: Jay and 
tracey Petervary 
on their tandem 
bicycle, "the 
loveshack."
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ness to the east. The Beaverhead Work Center is 
located along the route here, and its Coke machine 
is eagerly anticipated while riding through the 
New Mexican heat. One rider ran out of food here 
and subsisted on four cans of soda until he could 
reach the next store.

My own southbound Tour Divide attempt 
didn’t get this far — it came to an end in the town 
of Eureka, Mont., just inside the U.S. border. 
I was not making the sort of time I thought I 
should so I threw in the towel. Many others did 
make it all the way to the Mexican border in 2012, 
though, including Jim Stansbury, who provided 
some of the pictures for this article. Over the 
years, people have made the trip not just on con-
ventional geared mountain bikes, but also on sin-
glespeeds, fixed-gear bikes, cross bikes and even 
tandems and unicycles. The husband and wife 
team of Jay and Tracey Petervary came in third 
overall on a tandem in 2009, finishing in 18 1/2 
days. Unicyclists Gracie Sorbello and Matt Bur-
ney took a total of 76 days to complete the route, 

and Gracie’s Tour Divide unicycle now resides in 
the U.S. Bicycling Hall of Fame in Davis, Calif.

Does this type of adventure sound interest-
ing to you? In general, this sort of travel by 
bike is known as “bikepacking” and has a lot of 
similarities to traditional backpacking, except 
it’s possible to cover a lot more ground in a day. 
Like backpacking, there are also degrees of self-
sufficiency. While the Tour Divide is great fun 
and provides a sense of camaraderie, those who 
want to undertake a less strenuous trip by bike 
might opt to skip such events and ride according 
to their own rules. Anyone may ride the GDMBR 
at any time and many do, taking two months or 
more to complete it. The ACA produces maps of 
the route that include information on services 
along the way, and Michael McKoy’s "Cycling 
the Great Divide," a new revision of which is due 
to be released in October, breaks the route down 
into easily managed segments. It is also possible 
to complete the trip in the company of a non-bik-
ing friend or relative who could drive to the next 
stop and set up camp, lightening the bike load. 

The trail — and the race — have attracted 
seasoned racers, novice mountain bikers, moms, 
dads, dreamers and an assortment of certified 
characters. Come on out and join them sometime; 
it’s a ride like no other!  

Bob Marr writes from a hand-built log cabin in 

Michigan’s wild and beautiful Keweenaw peninsula.
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above: a rider gets 
food for the road 
at Brush Mountain 
Lodge and outpost; 
Right: Riders at 
Brush Mountain 
Lodge and outpost
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Reflection of the tetons at schwabacher Landing



Aspen  
in A 

ChAnging  
World

The adaptable aspen lives across the globe, from snowy 
high-elevation forests to dry deserts. But can this 

circumglobal super species adapt to a changing climate?
By Tyler Williams

The adaptable aspen lives across the globe, from snowy 
high-elevation forests to dry deserts. But can this 

circumglobal super species adapt to a changing climate?
By Tyler Williams



aspen in rocky mountain 
National Park
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imAgine A World of idyll, where a chorus of wavering lime-green leaves 
creates an ethereal backdrop to columns of bright white trunks. Ferns grow waist 
high; songbirds flit, matching the symphonic flutter of the leaves. This is an aspen 
grove, one of millions that make our world a natural paradise.
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high; songbirds flit, matching the symphonic flutter of the leaves. This is an aspen 
grove, one of millions that make our world a natural paradise.



It’s no wonder that the word “aspen” has 
served as a title for perfumes, iconic mountain 
towns and children’s names. We love this tree, and 
there are a lot of them to love. Aspen range from 
the barren fringes of Alaska’s Brooks Range to 
the fecund tropical highlands of central Mexico. 
They intermingle with hardwood forests in West 
Virginia, dominate the North Woods of Wiscon-
sin and carpet mountainsides of the American 
West. Quaking aspen (Populus tremuloides) is the 
most widely distributed tree in North America, 
and its cousins reach around the world. In the Far 
East, there is Chinese aspen (Populus adenopoda) 
and Japanese aspen (Populus sieboldii). Eurasia 
and northern Africa harbor European aspen 
(Populus tremula), the aspen species most similar 
to North America’s P. tremuloides. In fact, aspen is 
so adaptable that it is one of a select group of trees 
dubbed “circumglobal super species,” spanning 
continents in strikingly similar forms.

With such wide-ranging parameters, one 
might think that aspen would be nicely poised to 
bend with the curves of climate change. Unfortu-
nately for aspen — and for the myriad species that 
call aspen groves home and communities that 
depend on aspen to help regulate their water sup-
ply — just the opposite could be true. And given 
aspen’s global presence, ecosystems around the 
world could experience the consequences.

The AdApTAble Aspen

Here in North America, we have two aspen: the 
common P. tremuloides and bigtooth aspen (Popu-
lus grandidentata), distinguished by its darker 
bark and bigger leaves. Bigtooth aspen grow from 
Missouri to Quebec and west to North Dakota, but 
the species curiously hybridizes with P. tremu-
loides in a disjunct population along Nebraska’s 
Niobrara River. This isolated aspen melting pot is 
a unique ice age remnant, where aspen, once com-
mon across the Pleistocene Great Plains, has held 
on in a sheltered cold pocket after the glaciers 
receded. As unusual as the Niobrara population is, 
it’s not the only hybridization of aspen. In Alaska, 
black cottonwoods (Populus trichocarpa) have 
been documented to hybridize, in rare instances, 
with P. tremuloides.

Despite the different varieties, aspen is easily 
recognized whether in Mexico or Manitoba. No 
other tree has that familiar quiver that gives the 
tree its common name, quaking aspen — or some-
times trembling aspen. Its leaves are distinctly 
shaped — rounded, nearly heart-shaped and finely 
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saw-toothed. The bark is almost always whitish, 
but varies significantly with region and age. In 
Arizona, trunks are often so clean and white that 
they look artificially painted, but a beige-white or 
green tint is most common, indicative of the pho-
tosynthesis that takes place through aspen bark. 
Older trees develop grayish, furrowed bark. Not 
that many aspen get the opportunity to develop 
these wrinkles of wisdom, however, because as-
pen is a relatively short-lived tree. Quaking aspen 
has an average lifespan of 60-70 years, while 
bigtooth aspen may live closer to 100 years. There 
are anomalies, though.

The oldest recorded aspen was 226 years old. 
It grew in California’s White Mountains, the same 

rot-free environment that produces 4,000-year-
old bristelcone pine — the world’s oldest trees. 
By contrast, the humid and dynamic climate of 
the upper Midwest yields lifespans of just 60 to 
75 years, a product of persistent rot sometimes 
followed by violent winds. Drier, less fungal en-
vironments aid in aspen longevity, and although 
any P. tremuloides more than 200 years of age 
is rare, many specimens in the West survive for 
well more than a century. These older trees of the 
West also have time on their side when it comes 
to attaining maximum size. Before 2007, the 
national champion P. tremuloides grew in eastern 
Oregon. The current champ hails surprisingly 
from the Pinaleno Mountains of southeastern 
Arizona, a vertically prominent 
range in Coronado National Forest 
known as a sky island because of 
its botanical isolation amidst the 
desert valleys that surround it. The 
Pinaleno aspen grows 130 feet tall 
with a four-foot diameter trunk, 
about twice the size of a thriving, 
mature, average tree.

But average is hardly a word 
one can use with this species, 
for aspen can grow as a stunted 
subalpine hedge, a spindly and 
tall canyon dweller or a maze of 
crooked trunks, bent into incom-
prehensible "s"-turns by winter’s 
drifting snow. Most aspen habitats 
hold at least a modest snowpack 
because one thing this adaptable 
species requires is a high water 
table. Aspen only thrives where an-
nual precipitation exceeds annual 
evapotranspiration. That can come 
as 40 inches of rainfall in Mexican 
highlands or six inches of water 
stored in a dry Alaskan snowpack 
that persists for nine months a year. 

growing range of quaking aspen in the U.s.growing range of bigtooth aspen in the U.s.

Bigtooth aspen leaves

Quaking aspen fall foliage
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arborglyphs, or 
aspen carvings, 
were made by 
sheepherders 
throughout the 
western United 
states as a way to 
tell their stories 
and experiences. 
sharp objects, such 
as a knives or nails, 
were used, and as 
the tree healed, the 
lines expanded to 
reveal names, dates, 
images and maps.
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above an aspen stand
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Aspen in deCline

What could be the culprit in the decline of a tree 
that has proven itself able to survive in such vari-
able conditions? The answer may not be as simple 
as we once believed.

Aspen die-offs have been recognized in various 
regions of North America over the past half century, 
from British Columbia’s Kootenay Region to Wyo-
ming’s Yellowstone National Park to New Mexico’s 
Gila Wilderness. The culprits for these declines, it 
was generally agreed, were fire suppression and elk 
browsing. Aspen is a pioneer species after a burn, 
taking advantage of the loss of shade-producing 
conifers to soak up the sun. So, no fire, no new aspen 
groves. When a new grove does begin to develop, un-
gulates — primarily elk, their numbers having risen 
with the loss of their natural predators — swoop in 
vigorously, hungry for the fresh young saplings. 

This meant loss of habitat for all the critters that 
prefer or depend on aspen groves for their homes. 
Snowpack also generally melts faster if aspen are 
not present, which can cause increased flooding 
downstream and trouble for communities whose 
water supply depends on the snowpack. And aspen 
groves help prevent wildfires from spreading, 
meaning that their loss leaves communities in hot, 
dry regions of the West more vulnerable. The silver 
lining was that fire and game could be managed by 
land agencies, allowing us an opportunity to deal 
with aspen decline.

 Or so we thought. In the early 2000s, major as-
pen failures were recognized in eastern and western 
Canada, the central Rockies and the Southwest. 
This was a different kind of die-back, coined SAD 
— Sudden Aspen Decline — by forest pathologist 
James Worrall. Aspen groves over wide areas were 
dying rapidly, unlike the generalized landscape 
shifts of the past. The new millennia seemed to 

bring a new paradigm, where the old answers — 
more fire and less elk — no longer worked. Now, 
looking back with a decade of hindsight, the aspen 
conundrum seems obvious.

From 2000 to 2003, drought persisted in all 
of the aforementioned die-off regions, and tem-
peratures were higher than average, sometimes 
record high. The century began with the warmest 
six-month period on record in New Mexico and the 
second warmest for Arizona, Colorado and Utah. 
The next year, 2001, provided some relief to those 
areas in the form of near-normal snowpacks, but 

aerial view of 
declining aspen 
stands 

a fence protects 
young aspen from 
elk, deer and 
livestock.
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nationwide, the year made the top five for all-time 
hottest. In 2002, the heat stayed on — it was the 
third hottest year on record in the Southwest — and 
it was coupled with unprecedented drought. For 
many aspen groves, this was the tipping point. 

Aspen are more sensitive to drought than their 
coniferous counterparts because each spring, 
they must put energy into a glorious green 
transpiring leaf. A major grove can produce 
enough transpiring leaves to create a micro 
climate of cooler temperatures and higher 
humidities, capable of repelling crown fires 
that gobble adjacent pine and fir stands. 
Along Arizona’s San Francisco Peaks, the 
devastating Schultz Fire of 2010 left aspen 
groves standing in stark green contrast to 
the charred landscape that surrounded them 
on all sides. Stopping a wildfire takes serious 
energy, requiring a tree to suck moisture 
through its roots, up its trunk, out its limbs, 

into its leaves and out to the world. When a severe 
drought exists, there just isn’t enough juice to feed 
the cycle. Aspen are unable to pump enough water to 
their crowns through a process scientists call “xylem 
cavitation.” If a drought-stressed tree is unable to do 
this, the affliction is known as “hydraulic failure.”

Effects were not apparent right away, but by 
2004, widespread dead and dying aspen were 
recognizable. By 2006, another hot and dry year, 
150,000 acres of aspen were documented as dying 
in Colorado alone. Alberta and Saskatchewan 
showed a 35 percent aspen mortality rate. In Ari-
zona, groves near their lower-elevation threshold 
were 90 percent dead.

It takes a dramatic drought and high tempera-
tures to induce this scenario, but even mildly 
warm and dry conditions can stress aspen enough 
to make them susceptible to insect attack from 
tent caterpillars, oystershell scales and poplar 
borers. Like mountain pine beetles [see Ameri-
can Forests Fall 2012], poplar borers are having a 
population boom due to fewer extended cold snaps 
in winter and fewer killing frosts in spring and fall 
— symptoms of climate change. When a late freeze 
does arrive to mercifully reduce the borers, aspen 
can still be doomed if an early thaw — another 
symptom of climate change — has prematurely 
melted the insulating snowpack, as aspen roots 
can be damaged by severe cold.

The fuTure of Aspen

So what does the future hold for aspen in a warm-
ing world? The answers may depend in part on how 
the aspen reproduce. Aspen have two means of 
reproduction: Some are seed spreaders, and some 
are sprouters. In the East, where aspen are seed-
ers — reproducing via cottony seeds floating on the 
wind — the future looks brighter. Like many trees, 
they may be able to simply move up in elevation to 
find suitable habitats in a warmer world. However, 

aspen is not a dominant species in these forests, 
nor is it likely to be in the future. 

In the West, where aspen play a bigger 
role in forest composition, they might be 
slower to make the transition because 
there, they are sprouters, not seed spread-
ers. Most aspen in the West reproduce 
from the roots of existing trees, sprouting 
new trunks, called ramets, in a steady 

march across the landscape. Entire groves, 
then, can be clones of a single original tree. 

The largest of these clonal groves ever 
documented is a 108-acre stand in Utah 
called “Pando,” Latin for “I spread.” The 

Top: stark green 
aspen contrast 
with the charred 
landscape after the 
schultz fire. 
Bottom: aspen 
seedlings after the 
schultz fire in 2010. 
Jackstrawing — 
allowing fell trees 
from the fire to 
fall in a criss-cross 
pattern — is used 
to protect young 
aspen stands from 
browsing animals 
such as elk.

adult poplar 
borer, Saperda 
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Pando Grove contains more than 40,000 trees 
and is estimated to have existed for at least tens 
of thousands of years. For a single clonal grove to 
be successful, it must have just enough distur-
bance to keep conifers from taking over, while 
escaping any grove-eliminating catastrophic 
events. Pando, in the rolling snow-covered 
plateau country of central Utah, has found that 
perfect place. 

Groves of clones like Pando add a unique beauty 
to the landscape: They can be distinguished from 
neighboring aspen families during spring, when the 
trees leaf out, because a single clonal grove will usu-
ally leaf at the same time. The same visible distinc-
tions are seen in autumn, when aspen turn their 

brilliant yellow and orange, sometimes directly adja-
cent to a grove that still retains its summer green. 

Fall colors in the relatively drab West might 
be the single most attractive element of aspen to 
humans, but food and shelter are primary drivers for 
a multitude of animal species that call aspen groves 
home. Mice, voles, picas, rabbits, beaver, porcupine, 
deer, moose and elk all prefer aspen-dominated 
habitats. Ruffed grouse depend on them for forage, 
breeding and nesting. Goshawk, Cooper’s hawk, 
sharp-shinned hawk and pygmy owl nest and hunt 
and live there, too.

For these aspen-loving species, the forecast 
doesn’t look good. On the one hand, more droughts 
and warmer temperatures — conditions forecasted 
by most climate scientists for much of the aspen’s 
prime range — spell disaster for this moisture-
loving species. There is little doubt that in marginal 
habitats — Arizona’s pine-oak woodlands, Colo-
rado’s south-facing slopes, Alberta’s prairie edges 
— aspen is on its way out. Conversely, more forest 
fires could open new habitat for aspen, and some 
studies have shown an increase in atmospheric 
carbon dioxide aids aspen, producing longer roots 
and faster growth rates. The prevailing consensus, 
however, is that while some areas might see more 
aspen in the years ahead, overall aspen range is 
retracting. “I think aspen will have a more difficult 
time adjusting to climate change than many other 
species,” says Dr. Kathryn Ireland, who researched 
aspen decline in the Southwest at Northern Ari-
zona University’s School of Forestry.

In many ways, aspen is a resilient tree, boasting 
two means of reproduction, high levels of genetic 
variability and productive living bark. It’s little 
wonder that P. tremuloides spans from the Arctic 
Circle to the Tropic of Cancer. In a changing world, 
however, its time of glory might be waning. A 
lauded study by Gerald Rehfeldt of the U.S. Forest 
Service’s Rocky Mountain Research Station used 
three future climate models to extrapolate aspen 
success for the remainder of this century. The 
verdict? More than half of current aspen stands in 
the central Rockies will no longer be there by 2060. 
The huge iconic groves of the Rockies will have to 
rely on high-altitude fires to clear out spruce for-
ests adjacent to existing aspen groves, where new 
ramets can crawl uphill. Will they be able to keep 
up? Only time will tell.  

tyler Williams is a big-tree hunter, adventure seeker 

and author of Big Tree Hikes of the Redwood 

Coast: A Guide to the Giants. to learn more, visit his 

website www.funhogpress.com.
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The northern pygmy owl nests in the 
cavities of quaking aspen. 

The Pando grove located in fishlake National 
forest spans more than 106 acres.
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Deep in the wilDerness of north 
Carolina, Cataloochee Valley echoes with deep, 
melodic bugling, at once formidable and allur-
ing. It comes from the chest and throat of a huge, 
solitary bull elk — also known by their Shawnee 
name, wapiti. For nearly two centuries, the val-
ley and much of the surrounding Appalachians 
were silent, devoid of the signature notes of the 
bull elk’s cry. Today, the cry echoes again, but the 
elk grazing in the open fields, knocking antlers in 
play and surveying their harems are not the same 
ones that once migrated through these hills.

the Disappearance of eastern elk

These are transplanted Manitoban elk (Cervus 
elaphus manitobensis), whose natural range 
includes Manitoba and eastern Saskatchewan. 
The bulls can weigh up to 700 pounds and cows 
up to 500. However, their predecessors, the 
eastern elk (Cervus elaphus canadensis), were 
much larger. Bulls stood five feet at the shoulder, 
weighed up to 1,000 pounds and sported mas-
sive antlers up to six feet long. More importantly, 
they weren’t isolated to pockets of forest as their 
modern counterparts are. Rather, they occupied 
most of North America east of the 
Mississippi River, from deep in  
Louisiana to as far north as Manitoba.  

Reintroducing Elk to the   Great Smoky Mountains

Vast herds of elk once grazed 
throughout North America, 
but were eradicated in the 
East more than a century ago. 
Can they be reintroduced? 
By Joseph Love

rocky 
mountain 
elk
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And they weren’t the only ones. 
Eastern elk were one of six subspecies of 
elk, including Manitoban elk, that once 
roamed North America. So dense were 
elk populations that Lewis and Clark 
used their hides to bind their journals, 
then wrote in those very same journals 
about encountering the endless herds 
from the Mississippi River to the Rocky 
Mountains. Eastern elk, known for their 
adaptability and somewhat fearless 
nature, were more frequently sighted 
by settlers and explorers than bison 
and white-tailed deer. It is this bravery 
that brought eastern elk populations to 
extinction. When settlers expanded and 
the colonies grew, deer and bison kept 
to the outskirts of the settlements, while 
the bold, blithe elk continued to graze 
and roam where they always had. 

On the occasion that their bravery 
does fail them, their fear can be just as 
deadly. In their unique way, elk are just 
as apt to seek refuge from a predatory 
bird as they are to stand steadfast in 
the way of loud, murderous rifle fire. 
As Theodore Roosevelt would later 
observe, “The wapiti is undoubtedly 
subject to queer freaks of panic stupid-
ity or what seems like a mixture of 
tameness and puzzled terror … In the 
old days, it was not uncommon for a 
professional hunter to destroy an entire 
herd of wapiti when one of these fits of 
confusion was on them.” 

With its massive size and favorable 
venison — reportedly better tasting than 
all other wild game meats — this ease of 
hunting made eastern elk the sport of 
choice. While North America’s eastern 
elk population peaked in the 1600s, it 
would take less than two centuries to 

hunt them to extinction. They disap-
peared first from South Carolina in 1737, 
and over the next 130 years were essen-
tially wiped out. John James Audubon 
reported in 1810 that elk in Kentucky 
were rare, and 40 years later, they were 
officially gone. By 1870, the last eastern 
elk were killed in Pennsylvania.   

Even more unnerving, though, is that 
the relentless hunting of elk contin-
ued out west following their eastern 
extinction. In 1920, Munsey’s Magazine 
published a report in which the practice 
of elk tusk excision was revealed to be 
a major threat to elk populations in the 
Rockies. Elk possess two historic ivory 
molars — remnants of ancient protrud-
ing tusks. Still used to grind up grasses 

and nuts, elk not shot or bludgeoned to 
death were left without their ivories and, 
therefore, incapable of chewing.

elk in the conservation era

But the poachers’ reign would not 
last. The emerging conscience of the 
20th century was one of preservation 
and conservation. The eradication of 
eastern elk was seen as having been a 
major abuse of hunting privileges; its 
subsequent prevention and reversal 
were attempted throughout the 1900s 
without much success. The first suc-
cessful elk transplant attempt was in 
1913, when the Pennsylvania Game 
Commission, sympathetic to the plight 
of overpopulated Rocky Mountain elk 
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clockwise from top: a bull chewing; aeriel view of energy Lake in Land Between the Lakes 
national recreation area; cow elk in yellowstone national park

cataloochee valley area of great smoky 
mountains national park
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1,800 elk, just seven years later it was 
estimated that nearly 4,500 elk thrived 
in eastern Kentucky and even, unexpect-
edly, into neighboring Virginia. Ken-
tucky’s abundant elk population became 
Virginia’s pest problem, and Virginia de-
clared open season on elk for hunters. It’s 
hard to champion an animal perceived as 
obtrusive, a nuisance or even dangerous, 
as elk can be when they become too ac-
customed to humans. As Roosevelt once 
said of his beloved wapiti, “In domesti-
cation, the bulls are very dangerous to 
human beings and will kill a man at once 
if he can get him at a disadvantage, but 
in a state of nature, they rarely indeed 
overcome their abject terror of humanity, 
even when wounded and cornered.”  

The elk need such a state of nature 
and, nestled in the hills between North 
Carolina and Tennessee, isolated 
Cataloochee Valley fits that bill. With 
one long and unpaved road by which to 
access the valley, Cataloochee is both a 
natural and historic preserve. Churches, 
cabins and barns from centuries past 
still stand and are in use by the park 
service. Within the walls of the sur-
rounding mountains, located on flat, 
sunlit plains, harems of cow and calf 
graze and wander, accompanied always 
by a handful of bulls. Land Between 
the Lakes worked with Great Smoky 

Mountains National Park to send some 
of their abundant elk population into 
the secluded valley, and others were 
transplanted from Canada. The elk 
roam slowly from field to field, laying in 
the sun, sparring, bugling and grazing.   

keeping tabs on elk

Their numbers have grown slowly since 
they came to the park. In 2001, 25 elk 
were released into the park, in 2002, 
another 27. Because such small numbers 
are susceptible to disease, their move-
ment was monitored daily with radio 
and GPS collars. Park rangers constantly 
monitor collared animals and respond 
to prolonged lack of movement, which 
indicates illness or death. A death results 
in a field necropsy to determine any 
potential risks for the rest of the herd. 
Initially, all the elk released into the park 
were collared, but as they age, collars die 
or break and fall off, and adults spread 
out and give birth far away from the 
ranger station. Still, when rangers see 
a calf without a collar, they take action 
immediately, sedating the calf and fitting 
it with a small adjustable collar.  

As of October 2011, it’s estimated 
that there are between 140 and 150 elk 
roaming in or around Cataloochee Valley. 
They lounge by the gravel road, slowly 
chewing on grass or lazily knocking 
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(Cervus elaphus nelsoni), purchased 
some from Yellowstone National Park to 
reintroduce to the Allegheny Mountains. 
Nearly a century later, in 1997, another 
transplant attempt was successful when 
Kentucky brought elk into their borders 
— many of them to Land Between the 
Lakes National Recreation Area. Some 
of these reintroduced elk were the same 
Manitoban elk that would eventually 
end up in Cataloochee Valley in Great 
Smoky Mountains National Park. 

The National Park Service consid-
ers preserving native wildlife one of 
their primary missions and sometimes 
reintroducing native species that have 
become regionally extinct is one com-
ponent of that mission. The U.S. Forest 
Service, which oversees Land Between 
the Lakes, has similar goals of advocat-
ing a conservation ethic and promoting 
diversity on their lands. In the case of 
animals like elk, though, there are also 
economic reasons to reintroduce: Elk are 
large, imposing creatures that draw large, 
imposing crowds. Those crowds, in turn, 
benefit local economies by shopping at 
local businesses or eating at local res-
taurants. Additionally, by keeping visitor 
numbers up, parks can afford proper 
staffing and large maintenance projects. 

But for all the benefits, building up 
elk populations is quite complex. Since 
transplanted elk aren’t native, they’re 
highly susceptible to disease and previ-
ously unknown predators. The brain 
worm that eastern elk, in their great, 
healthy numbers, would have contracted 
from white-tailed deer would not have 
been a major threat to the species’ 
overall population and, in fact, would 
have helped with natural population 
control. Small numbers of transplanted 
elk, however, can be totally wiped out by 
brain worms, which cause loss of motor 
control and death. Likewise, an elk that 
has never seen a black bear has no per-
ception of danger to her calf.

For these reasons, when Kentucky 
took on the task of reintroducing elk 
within its borders in 1997, it did so with 
large enough numbers that the elk could 
thrive despite disease and predatory 
threat. With an initial transplant of 
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Small numbers of transplanted elk can be totally wiped out 
by brain worms. Likewise, an elk that has never seen a black 
bear has no perception of danger to her calf.
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antlers. Other than the bulky radio collar 
adorning most necks, the elk look as they 
might have looked to settlers, surrounded 
by century-old barns and churches. 
They’re serene to watch, happy in their 
protected existence.

But it’s the allure of this bucolic scene 
that can threaten its peace. On any given 
day, tourists hoping to get a closer look 
come within 20 feet of bulls and their 
harems. While signs are posted from one 
end of the park to the other and volun-
teers patrol to make sure onlookers keep 
their distance, it’s the primary duty of 
park rangers to keep the elk wary.

Joe Yarkovich is a wildlife biologist 
for Cataloochee Valley and has lived 
there for the last four years, monitoring 
the elk daily. He performs necropsies in 
the field to determine causes of death and 
to record disease and has been witness to 
nearly every nuanced behavior of the spe-
cies. However, Yarkovich’s daily concern 
is crowd control. “Wildlife management 
is people management — 100 percent,” 
he says in a lively tone, distinct from 
the scientific matter-of-factness that 
dominates most of the conversation. “We 
haven’t had anyone hurt yet, but we’ve 
had people charged and chased before.”  

Yarkovich’s radio has chirped during 
most of the interview, turned down to a 
distant, occasional hiss. He can still hear 
what’s going on in the park, and as the 
interview ends, he catches something 
worthwhile and heads to the main road. 
He rushes into a field where the elk have 
gotten too close to the visitors for his 
liking. Down the road, he flashes a bright 
orange pistol and asks another ranger for 
something to bait a lone bull. The other 
ranger offers a half-eaten apple. 

Telling a tourist to back off is only 
effective to that particular tourist, since 
visitors cycle in and out so regularly. 
Therefore, Yarkovich prefers to show the 
elk that humans are to be avoided. The 
orange pistol shoots pepper foam, which 
burns as badly as pepper spray, but will 
stick to whatever it hits. Yarkovich’s tar-
get is a problem bull — one that routinely 
approaches guests seeking handouts. Un-
doubtedly, the bull has been fed by guests 
in the past, but still eyes the rangers with 

p
A

g
e

 3
6

, B
o

t
t
o

m
: 
L
o

r
i 
iv

e
r

s
o

n
/U

.s
. F

is
H

 A
n

d
 w

iL
d

L
iF

e
 s

e
r

v
ic

e
; 
A

L
L

 o
t

H
e

r
 p

H
o

t
o

s
 o

n
 p

A
g

e
s

 3
6

 A
n

d
 3

7
: 
J
o

s
e

p
H

 L
o

v
e

clockwise from top: a tagged and collared elk; a calf's collar; a collar being fitted on an elk; 
a pepper foam gun 

suspicion as they venture toward him in 
the field, not 10 feet from the road.

He seems to recognize Yarkovich as 
a sort of killjoy. The bull wants the apple 
and, unaffected by the camera’s shut-
ter, allows an approach — close enough 
to hear the deep, equine-like breathing. 

The standoff lasts less than a minute 
before the bull turns and wanders away. 
It’s a missed opportunity, and Yarkovich 
is disappointed. Without the negative 
reinforcement of the pepper foam, the 
bull learns no healthy fear of humans and 
is more likely to approach guests again.  
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elk in the appalachians 

Encounters with humans may not be the 
only consequence of elk reintroduction. 
Because elk have been out of the region 
for so long, their long-term impact on 
the environment isn’t well understood. 
Elk populations “have the possibility of 
ballooning and causing … substantial 
impacts on the environment,” Yarkovich 
explains. “We want to know that as soon 
as it starts to happen.” 

One way Yarkovich and the team are 
monitoring these impacts are exclo-
sures in the woods. The exclosures are 
39-square-foot plots closed off by high-
tensile wire. There are 15 exclosures hid-
den in the park, a part of the elk program 
mostly unknown by the general public. 
They’re designed so that bears, deer and 
smaller animals can get in and out with-
out hindrance, but an elk is simply too 
big to enter. The exclosures allow rangers 
to collect data that looks at plant growth 
and diversity both where elk forage and 
where they cannot. 

When foraging is high, or unsustain-
able, there is little diversity, and plant 
growth is typically stunted. Poor foraging 
translates to poor nutrition for elk and 
other herbivores, large and small. At the 
moment, the number of elk in Cata-
loochee Valley seems to be in a very good 
place — the elks’ grazing is active enough 
to stimulate constant plant regeneration. 
They keep fields relatively clear and easy 
to navigate for smaller animals, such as 
rabbit or turkey,  and also make it easier 
for birds of prey to hunt through shorter 
grasses. However, Yarkovich estimates it 
could take 10 to 15 years to gather enough 
data to truly determine how the elk im-
pact this particular environment. 

Turning the observation around, the 
environment’s effects on the introduced 
elk are more immediately noticeable. 
Says Yarkovich, “What we’ve seen 
over the years is they’re using forested 
resources more. The first couple of years, 
they weren’t eating acorns; now, they’ve 
figured out that here in the East ,acorns 
are a great food source.” And their body 
masses prove it, perhaps shedding light 
on the disparities in size between eastern 
elk and their western cousins. Antler 
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Wildlife management is people 
management. yarkovich (right) speaks 
with park visitors.

cows in a harem graze and lounge in an open field.

the exclosure is little more than a tall wire fence, but helps collect valuable data.

size, body mass and birth weight all 
increased as the reintroduced elk discov-
ered better foraging on the forest floor, 
compared with a diet of mostly plains 
grasses out west.  

That’s been food for graduate stu-
dents as well, who look to quantify this 
sort of data to back up Yarkovich’s obser-
vations in the field. Dr. Jennifer Murrow, 
whose doctoral work is specifically on 

the release of elk in the Smokies, has col-
lected data from Cataloochee Valley that 
will be used in years ahead. The short-
term effects appear to be negligible, 
and population growth looks positive. 
“So far, so good,” reports Murrow. “The 
human factor in that equation is the real 
question. Can humans adapt to having 
elk back in the area? Our behaviors, toler-
ances, and management regimes will 
have to adapt, too.”

If elk thrive in the Smokies, it will 
be the realization of the hopes of early 
conservationists. As Theodore Roosevelt 
wrote a century ago: “[I]f the people only 
have foresight, they can, through the 
power of the State, keep the game in per-
petuity … the stately and beautiful wapiti, 
can be kept on the public lands.”  

Joseph Love is a freelance writer  

from tennessee, a state whose  

beauty is carved in limestone and 

framed by waterfalls.
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Trees and Our  
Physical Selves
Our strong connections with trees may 
be based, in part, on the fact that trees and 
humans share similar physical charac-
teristics. We stand upright, have a crown 
on top and mobile limbs stemming from a 
central trunk. The pattern of the tubular 
branches (bronchi) in our lungs is similar 
to the root system of many trees. 

At the physical level, trees provide ox-
ygen, food and other material necessities, 
such as paper and building materials. 

Trees also provide physical security 
in the form of shelter, windbreaks and a 
sense of place — of rootedness. Humans 
have a strong preference for landscapes 

with trees or wooded areas. In the real 
estate market, we find that trees increase 
the property value of homes by four to 
15 percent. In areas where 30 percent or 
more of the land is federally protected, 
employment growth over the last 40 
years has been three times higher than 
average, and commercial areas with trees 
tend to attract more customers, who shop 
longer and spend up to 12 percent more. 

Trees play a role in the context of 
play and recreation, as well. We use trees 
for crafting musical instruments and 
constructing boats and canoes. We have 
picnics under the trees and take walks 
through the woods. Eight of the 25 most 
popular tourist destinations in the United 
States are on National Park Service land. 

the angel oak

Vincent Van gogh's "mulberry tree"
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Through The ages and in all corners of the 
globe, people have looked to trees to make sense of 
our lives, honoring their transcendental qualities in 
a variety of ways. how has our interconnectedness 
with trees manifested itself? The answers are many, 
but these pages present just a few examples — culled 
from my own experience and that of others, including 
the research of Dr. nalini nadkarni, discussed in 
her book "Between earth and Sky: Our intimate 
Connections to Trees" — of how trees meet our 
needs at every level of human experience. 



Trees and Our  
Artistic Selves
Forests and trees have inspired works 
of literature, art and architecture. 

In literature, Thoreau writes about 
the “living spirit of the tree” and de-
clares a tree to be “full of poetry.” Poet 
Joyce Kilmer says that she’ll “never see 
a poem lovely as a tree.”  

In art, the tree of life is a common 
motif used in various forms to repre-
sent harmony, unity and connections 
between heaven and Earth, the past and 
present, death and rebirth. The symbol 
takes various forms, but basic elements 
include roots, trunk, branches and 
leaves, blossoms or fruit. In the Jewish 
and Christian traditions, the tree of life 
is often used to represent the cycle of 
life, death and rebirth. The Mexican tree 
of life often depicts religious stories, 
such as the tale of Adam and Eve or the 
story of Noah’s ark. The motif is also a 
traditional Celtic symbol, where it is 
often depicted as one big circle connect-
ing all forms of life. We use the same 
tree of life design in “family trees” to de-
pict connections within a family group.    

Trees and Our 
Spiritual Selves
At the spiritual level, trees help us 
become more aware of our connec-
tions with something larger than 
ourselves. In mythology, trees are sometimes portrayed as the abodes of 
nature spirits. We even have a special word — dendrolatry — in reference to 
the way we worship trees. Dr. Nadkarni suggests that trees call us to a state of 
“mindfulness,” where we become better in tune with and more compassion-
ate toward our surroundings.

Perhaps this is why sacred groves have been an important part of various 
cultures throughout the world. Examples include cedar groves in Lebanon, 
redwood groves along the Pacific coast of North America, the Shaman forests 
in south Peru and the Garden of Gethsemane in Israel. In Japan, a large num-
ber of Shinto and Buddhist groves are cherished as sacred natural sites, while 
people in other parts of the world and with different religions have established 
specific wooded areas as monastic groves. 

Early Greeks, Persians and other ancient peoples throughout the globe 
used the world tree motif — with its roots wrapped around the Earth and its 
branches in the heavens — to symbolize the potential ascent of humans from 
the realm of matter to the higher reaches of the spirit or the possibility of 
mystic access from one plane of being to another.

We also look to trees for healing — not only in the medicinal sense, but 
for spiritual healing, comfort and solace. We thus find trees in therapeutic 
gardens and cemeteries and understand why some individuals request hav-
ing their ashes buried at the foot of a tree or scattered in a beloved forest.
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sagano Bamboo forest in arashiyama, Kyoto, Japan

tenryu-ji temple in 
arashiyama, Kyoto, Japan

giant 
redwood in 
yosemite 
national Park
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Trees and Our 
Ceremonies
Trees are sometimes planted to commemo-
rate special events, such as the birth of a 
baby, a graduation or a Bar/Bat Mitzvah.  
In some instances, trees are used as monu-
ments, such as the Survivor Tree at the 
Oklahoma City National Memorial, to  
serve as a witness to tragedy and a symbol  
of strength.  

A tree might also be planted in 
memory of a loved one who has died. 
Some people may plant these memorial 
trees in their backyards or in a cemetery 
plot, while others may have them planted 
in forests as a way to honor the deceased’s 
love for the outdoors. Many people have 
trees planted through American Forests’ 
Gift of Trees in Memory program as a way 
to honor their loved one’s memory. 

In other instances, people choose to be 
buried under trees or have their ashes put 
into biodegradable urns from which a tree 
will grow.

Trees and Our 
environmental 
Advocacy
At times, deep, personal experiences with 
trees inspire environmental advocacy. Take 
Julia Butterfly Hill, for example. Begin-
ning in 1997, Julia spent two years living in 
the branches of a 1,000-year-old redwood 
to draw attention to the clear-cutting of 
old-growth forests. Her actions not only led 
to an agreement with the Pacific Lumber 
Co. to preserve what came to be known as 
“Julia’s tree” and other trees within 200 
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In architecture, we find various 
components of buildings inspired by 
trees. Some columns, for example, 
clearly represent tree trunks; others 
incorporate different parts of the tree. 
The palmiform column depicts eight 
palm fronds tied to a central pole. The 
palmette — often found in the design 
of a frieze or border — represents the 
fan-shaped leaves of a palm tree. Fa-
mous American architect Frank Lloyd 
Wright used the tree of life design in 
one of his most popular art-glass panels 
in the 1904 Darwin Martin House.  

an artificial 
baobab tree 
at Walt Disney 
World animal 
Kingdom with 
more than 300 
carvings  
of animals

columns reflected in water

tree of life art glass windows
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feet of it, but also to awareness of the 
need to preserve forests, leading to 
public support for sustainable forestry 
research. Yet, for all the impact her vigil 
in the tree and her advocacy had, they 
were entirely unplanned. Julia was 
traveling through northern California 
when an impromptu stop and a short 
walk in the redwood forest changed her 
life forever. It was the spirit of the forest, 
she said, that gripped her and called 
her to do what she could to protect the 
majestic cathedral of the woods.  

Author, conservationist and former 
vice president of American Forests Aldo 
Leopold (1887-1948) was also inspired 
by the forest and dedicated himself to na-

ture preservation — not just 
for the physical well-being 
of humans, but to maintain 
the integrity of nature itself. 
Leopold worked as a forester 
during a time when forest 
management was based on 
a utilitarian view, defined by 
what is useful for humans. He 
proposed a dramatic change 
in how we view and relate to 
the natural world, advocating 
a “land ethic” based on pre-
serving the integrity, stability 
and beauty of the biotic com-
munity. His 1925 American 
Forests’ magazine article, 
“The Last Stand of the Wil-
derness,” became the basis for 

American Forests’ national campaign for 
wilderness preservation.

Trees and Our  
Sense of Place
My own experience — which I am sure 
is shared by many others — also suggests 
that trees can foster a sense of place. I 
moved frequently to different parts of the 
country and found that I could always 
depend on trees to help me connect with 
the place where I lived.  

I grew up in Ohio, where maple trees 
framed my life and helped me learn 
about seasons and cycles and the way 
things work. I soon learned to anticipate 

the buds and emerging leaves in spring, 
shade in summer, brightly colored 
leaves in fall and the quiet dormancy of 
winter. In Florida, I found the scent and 
taste of oranges, grapefruit and lemons 
more reflective of the Sunshine State 
than miles of sandy beaches. While liv-
ing in Washington, I found inspiration 
in the ponderosa pine and sitka spruce 
of the Olympic rainforest. These giant 
trees seemed undeterred in their striv-
ing to reach the heavens. I now live in 
New Mexico, where juniper and pinyon 
pine stand firm, even in sandy ground 
and through the onslaught of drought 
and strong winds. Trees, in each of 
these very different places, helped me 
understand and adjust to the environ-
ment in which I lived.

Unless moved by humans, trees 
remain rooted in one place throughout 
their lifetime, preserving their native 
character. They stand tall, solid and 
strong, rooted in the earth. They become 
an integral part of the place where they 
live, a contributing member of the biotic 
community. Perhaps there is no better 
example for us, as humans, to emulate. 
Listening to the trees, we can learn 
not only about a particular geographic 
place, but also about our place in the 
larger community of life.  

ruth wilson writes from Cochiti Lake, 

n.m., and can be reached at  

wilson.rutha@gmail.com.
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Witness the Majestic  
Monarch Migration  

February 13-17, 2014! 

the monarch migration is one of the most beautiful natural events in all of  
north america. every fall, hundreds of millions of monarch butterflies make a 
spectacular journey from the northeastern united states and canada to their 

ancestral wintering grounds in the mountains of central mexico. 

our private tour will stay in charming tlalpujahua, mexico, for five days/four nights as we explore 

monarch butterfly sanctuaries, embrace the local culture and enjoy mexican culinary delights and 

entertainment at our beautiful mountainside villa. 

for more information or to RsVP for this exclusive trip, visit www.americanforests.org/mexico2013  

or call 202-737-1944 ext. 253.  
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Virtually eVery black walnut that makes its way to any grocer’s shelf 
gets there via stockton, mo., the unofficial, but incontestable black walnut capital of the world. 
the head of state of this capital is 55-year-old brian hammons, third-generation president and 
ceo of hammons Products company.

in an average year, hammons oversees the processing of 25 million pounds of black walnuts. 
in the small world of nut-cracking operations, brian hammons is the last man standing. the 
other 10 major companies that used to crack black walnuts have long since disappeared, partly 
due to the difficulty of relying on an inherently fluctuating crop.

unlike english walnuts (Juglans regia) that are cultivated in orchards in california, where 
the growing conditions are just right for these trees native to southeastern europe, the north 
american native black walnut (Juglans nigra) is mostly a wild crop that grows in fields, forests 
and urban landscapes. the trees are as likely to be planted by squirrels abandoning nuts as by P
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Black walnut tree 
(Juglans nigra)

earthkeepers

A Wild Crop 
 and

Backyard Harvest
BY JACK WAX



intention. across its natural range throughout 
much of the midwest and eastern u.s., the black 
walnut crop would rot in the field without the help 
of the thousands of amateur nut-gatherers, who 
trade in their nuts for cash to hammons. 

although hammons runs a multimillion-dollar 
family business — employing about 85 people in 
stockton — his impact extends far beyond the 
economy and food industry. each year, thousands 
of people get a little closer to nature and develop 
a deeper appreciation of our relationship to trees 
because of brian hammons and the unique way 
his company operates. “we rely on people picking 
up a wild crop each year,” he says. a network of 250 
hulling stations scattered throughout 16 midwest-
ern states makes the harvest possible. anyone with 
a five-gallon bucket or a brown paper sack can pick 
black walnuts off the ground near their home and 
sell them at the nearest hammons hulling station. 
“for some people, the money is important. others 
are trying to teach lessons to their kids about taking 
care of resources,” says hammons. “there’s nothing 
like a beautiful october day with nuts on the ground, 

and you go out in a pickup with the kids and grand-
kids. those are memories that connect people.”

the 250 hulling stations, each operated by 
a local contractor, can be found mostly in small 
towns or on farmland just outside city limits. a 
trip to any of the stations is an entertaining lesson 

Brian Hammons in 
the black walnut 
orchard adjacent 
to the Hammons 
Products company 
headquarters in 
stockton, mo.
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a typical harvest of 
black walnuts before 
processing. anyone 
with a brown paper 
sack or a five-gallon 
bucket can sell their 
harvest at one of 
Hammons’ hulling 
stations.
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in old-fashioned ingenuity. the contraption that 
removes the walnuts’ smooth, green husks looks 
like a cross between an old-time hay baler and a 
thresher. turn it on and feed it a bushel of walnuts, 
and it lets out a high-decibel clattering that sounds 
like a giant corn popper loaded with metal ball 
bearings instead of corn. after a few moments, 
it starts spitting out nuts, still in their wrinkly, 
brown shells, while the green-skinned husks 

travel a conveyer belt to be dumped in a pile. 
the husks, which make good fertilizer, are 
usually spread on nearby fields. the nuts are 
bagged and stored on site until shipment to 
stockton is arranged.  

hammons Products company is located 
a block off stockton’s main square. unlike 
the low-tech hulling stations, the main 
offices and processing center are part of a 
sophisticated 20,000-square-foot opera-
tion. an assortment of computerized and 
laser-equipped stainless steel machinery 
transforms the harvested nuts into pack-

aged foods. the nuts are cleaned, then dumped 
into a giant nutcracker that pops them open. nut-
meat is separated from shell, sorted by size and 
inspected by machines and humans before being 
packaged and boxed. the bits of shell are saved 
and sold to industrial customers who use them 

a network of 

250
hulling stations  

scattered throughout

16
midwestern states  
makes the harvest  

possible.

at Hammons Products company, 25 
million pounds of walnuts are processed 
each year. this machinery is part of the 
sorting process that separates nut pieces 
based on their size.

at a hulling station 
near glasgow, mo., 
two nut harvesters 
unload their 
afternoon’s work.



in a variety of ways — as an abrasive for cleaning 
and cosmetics, as a sealing agent in oil wells and 
as filtration media to separate oil from water.

it’s a business that is built on three genera-
tions’ worth of knowledge about walnuts. it also 
depends on hammons’ understanding of tree 
biology, weather patterns and the economy. wild 
black walnut trees are alternate bearing — mean-
ing that a good crop of nuts is produced every 
other year. to ensure that he can meet the grow-
ing demand for black walnuts during lean years 
as well as plentiful ones, hammons dries and sets 
aside a portion of the harvest in strong years. 

although the supply of black walnut trees is 
holding steady, hammons says that any increase 
in demand for nuts will require the growth of 
profitable commercial orchards. to create a 
path for growth, he promotes and participates in 
research that is developing improved nut-bear-
ing black walnut trees. at an orchard 13 miles 
outside of stockton, he monitors progress on 
commercially grown trees — cultivated through 
traditional methods of cross-breeding and 
grafting — that have proven themselves viable at 
the university of missouri’s center for agrofor-
estry in new franklin, about 150 miles north of 
stockton. this joint research project is already 
yielding results, with some cultivars producing 
nuts with a ratio of 38 percent nutmeat to shell — 
three to four times more than the wild variety. 

maintaining the economic viability of black 
walnuts isn’t just good for business — it’s good for 
the wild trees as well, bolstering recognition and 
preservation of the tree. says hammons, “new 
trees are growing up and people in the area where 
the nuts are strong recognize the value of the nuts 
and will leave their black walnut trees to grow, 
hoping someday they’ll have a good [harvest].”

the future of black walnuts as a wild resource, 
a food and an industry depends in part on ham-
mons and the university convincing potential nut 
farmers that commercial orchards make good 
economic sense. considering that hammons 
estimates it takes about a decade from plant-
ing a black walnut orchard to seeing significant 
crops of nuts, the future will most likely involve a 
young man whose office is down the hall from his 
own. that office is occupied by David hammons, 

currently the vice president of marketing, who 
represents the fourth generation of the first 
family of black walnuts.  

Jack Wax is a freelance writer, graduate of 

the University of Missouri-Columbia School of 

Journalism and occasional black walnut harvester.

one of the more than 22 different black walnut cultivars 
being tested at the University of missouri’s center for 
agroforestry in new franklin, mo. commercial black 
walnut orchards, comprised of high-yielding trees, can 
lead to a sustainable future.
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“There’s nothing like a beautiful October day  
with nuts on the ground, and you go out  
in a pickup with the kids and grandkids.  
Those are memories that connect people.”
— BriAn HAmmons

this display, which 
greets visitors 
to the Hammons 
Products company 
in stockton, mo., 
exemplifies the 
company’s casual, 
friendly culture.
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last look
TATIANA BOYLE

Bristlecone 
Pine Between 
Thunderstorms 
Spring weather in the high mountains 

of eastern California changes almost 

by the minute. I waited for cloudbursts 

and overwhelming rumbles of thunder-

storms to give chance to late after-

noon sunlight to emphasize almost 

5,000-year-old natural spectacles — 

bristlecone pine. 

Tatiana Boyle specializes in travel, 

lifestyle and portrait photography. She 

is a member of the American Society of 

Media Photographers (ASMP). 

Her work has been featured in 

publications and commercial projects 

in the U.S., Australia, Austria, Germany, 

Russia and many other countries. 

Some of her recent clients include 

GEO, Allen & Unwin, Capstone Press, 

Science Press, VIA magazine, Travel 

Oregon and many others. 

As a photographer and filmographer, 

she has participated in more than 

20 exploratory expeditions in the 

world’s most remote and wild places; 

produced documentaries on topics 

in environmental science; hosted 

weekly television show on wildlife; 

and planned and managed multi-

million dollar projects. She is based in 

Portland, Ore. View more of her work 

at www.tatianaboyle.com.
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Smile. You now have more organic choices for your family.
Our happy family is growing and that’s good news for yours. Since 1984, we have subscribed  

to the belief that pure food fuels pure joy — a belief that has made us the top choice of organic  
salad in the country. Today, we offer a whole new generation of goodness: new salads, fresh  

and frozen produce and snacks. All this adds up to even happier meals for everyone.



Champion trees are the trophy trees of their 
species. To wear their crown, they survive 
disease and pests, mistreatment, and the 
forces of nature.
 
By nationally recognizing the biggest trees 
of their species, we draw attention to the 
key role all trees play in sustaining a healthy 
environment.
 

Trees enhance the environment by providing 
clean air, pure water, shade and shelter, as 
well as beautiful vistas and landscapes. 
 
Davey’s skilled arborists can help to make 
sure that the trees we live with thrive, and 
make our communities greener, cleaner 
places to live, work, play and grow.

TREES ARE CHAMPIONS OF THE ENVIRONMENT.

The Davey Tree Expert Company 
Long-time supporter of American Forests and the premiere sponsor of the National Register of Big Trees

1-800-445-TREE • www.davey.com
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