


Natural Inquirer

Monograph Series: Carbon 2

Knock on Wood:
Understanding the Relationship Between the Red-Cockaded
Woodpecker, Longleaf Pine, Fire, and Carbon

Produced by

Forest Service, an Agency of the U.S. Department
of Agriculture (USDA)

FIND Outdoors

Production Staff

Jessica Nickelsen, FIND Qutdoors

Bradi McDonald, FIND OQutdoors

Nissa McKinney, FIND Outdoors

Brian Cooke, FIND Outdoors

Babs McDonald, Forest Service Volunteer
Michelle Andrews, University of Georgia
Leslie Shaw, Leslie Shaw Design
Stephanie Pfeiffer, SMP [llustration
Carey Burda, Cartographer

Forest Service Scientists
Highlighted in the Journal

Malcolm North, Pacific Southwest Research Station

Collaborating Scientists

Katherine Martin, North Carolina State University
Matthew Hurteau, University of New Mexico
Bruce Hungate, Northern Arizona University

George Koch, Northern Arizona University

FIND @esici

= QUTDOORS

Forest Service

Victoria Christiansen, Chief’

Alex L. Friend, Deputy Chief, Research and Development
John Phipps, Deputy Chief, State and Private Forestry
Tinelle Bustam, Director, Conservation Education

Wendy Zirngibl, Acting Staff Director, Knowledge
Management & Communications

Sharon Parker, Program Manager, Science Synthesis,
Knowledge Management & Communications

FIND Outdoors

Harry R. “Tad” Fogel, Chairperson
Natalie Britt, President/CEO

Adam DeWitte, Director of Education

With thanks to

Tracy Hancock, Senior Policy Advisor, Office of
Science and Technology Policy

Project Learning Tree, http://www.plt.org/

Natural Inquirer is reproduced on recycled paper with
soy-based inks. Please pass this journal along or recycle it
when you have finished using it.

w\\\
)


http://www.plt.org/

2020 | Number 21

CONTENTS

Page 10
FEATURE:

KNOCK ON WOOD:

Understanding the Relationship Between
the Red-Cockaded Woodpecker, Longleaf
Pine, Fire, and Carbon

Editorial Review Board e
. Y John Maxwell, U.S Fish & Wildlife Seryi
About Natural Inquirer Monographs! B

4
5
6 Who Are Scientists?
7

Welcome to the Natural Inquirer Monograph Series:
Carbon 2

10 FEATURE : oo oo v
Knock on Wood: Understanding the Join us in
Relationship Between the Red-Cockaded : . I
Woodpecker, Longleaf Pine, Fire, and Carbon - belng S
The following Educator Resources

28  Knock on Wood Glossar . :
y are now available exclusively on

29  FACTivity the Natural Inquirer website at

http://www.naturalinquirer.org.
32  Knock on Wood

Create-A-Phrase Challenge These resources can be found with
the “Natural Inquirer Monograph
Series—Carbon 2” journal and on
34  National Education Standards - the “For Educators” pages.

* Note to Educators

33  Knock on Wood eyeChallenge

Inside back cover
What Is the Forest Service?
What Is the FIND Outdoors?

¢ Lesson Plan

* Reflection Section
Answer Guide

Back cover ¢ National Education Standards
Websites


http://www.naturalinquirer.org

Ediferial ReVi

Mrs. Kristin Howell’s 7th grade science class

West Jackson Middle School * Georgia

“l learned
how fires are
affecting trees,
animals, and the
environment.”

“The most
important thing
I learned is that longleaf

pines are important

because the forests are “Ilearned that
diverse ecosystems with gopher tortoises
different types of animal are considered

and plant species.’ a keystone
species!”

“When a place
contains or stores
a lot of carbon, it

“The glossary

v || ol et
article was carbon sink!” . g b
terrific” informed me of
stuff | didn t,, “Some wording
know about.

was a tad hard to
grasp. Besides that
nothing but
good vibes!”

“l love the
article; just maybe
make the photos more
interesting and organize
the text better to
make it look more
interesting.”

“Longleaf pine
forests need
periodic fire to
maintain healthy
ecosystems.”
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About Natural Inquirer Monogra

Scientists report their research in a variety
of special books, called journals. Although
journals have been produced in hardcopy,
they are increasingly also produced online.
Journals usually contain between four and
seven scientific papers. Journals enable
scientists to share their research with one
another. A monograph is a type of journal
about research that focuses on a single
scientific paper.

This monograph of a Natural Inquirer
article was created to give scientists the
opportunity to share their research with you
and other students. The monograph presents
scientific research conducted by Forest
Service scientists and other scientists. If you
want to learn more about the Forest Service,
you can read about it on the inside back
cover of this monograph, or you can visit
the Natural Inquirer website at http://www.
naturalinquirer.org.

All of the research in this Natural Inquirer
monograph is concerned with the natural
environment, such as trees, forests, soils,
animals, insects, outdoor activities, and
water. First, you will “meet the scientists”
who conducted the research. Then you

will read about one of the many interesting
aspects of science and about the natural
environment. You will also read about a
specific research project. The research article
is written in the format that scientists use
when they publish research in scientific
journals. Then YOU become the scientist as
you go through the FACTivity associated

Knock on Wood ©

with the article. Don’t forget to
look at the glossary and the special
sections highlighted in the

article. These sections give you
extra information that is
educational and interesting.

At the end of each section
of the article, you will
find a few questions to
help you think about
what you have read.
These questions will
help you think like a
scientist. They will

help you think about
how research is
conducted. Your teacher
may use these questions
in a class discussion,

or you may discuss
these questions in a
small group.

Each Natural
Inquirer monograph will help

you explore the exciting world of science
and prepare you to become a young scientist.
You will learn about the scientific process,
how to conduct scientific research, and how
to share your own research with others.

Visit http://www.naturalinquirer.org for
more information, articles, and resources.

Be sure to try the Knock on Wood Create-A-
Phrase and eyeChallenge on pages 32 and 33!

http://www.naturalinquirer.org 5
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Scientists collect and evaluate information

about a wide range of topics. Some scientists study
the natural environment.

o

To be a .
successful . . - :
scientist, Ll :
you must: : < .

Be Coriovs: : i :
Are you interested . . :
in learning? ‘.. : :. E
. ooooo: :000°°°°°.....:..Boak,
® ceco000?® eo0o0® Bhoto courtesy of L‘_es\le
. . oo ¢ Jose Mercado, DA Forest Service:
Be enthSlas-f'C: :goéicggrr;esf\égrvige- . ceoo0o000°?® eoo0o000?® :
arey(_)ueXCitedabout .....ooooooo: : :
parthU'ar toplc’) :. PP : : :
Be cavetol: Lt ,:
Are you accurate In . L S ]
i ou dO? ° * o °
evel'yth‘“g Yy : . : :
o : : :
Be open-minded: e :
Are you willing to listen ~ USPA Forest Service-
to new ideas?

Photo courtesy of Rima Lucardi,

USDA Forest Service
To learn more about scientists
and their work, you can find
. Natural Inquirer scientist cards

QUQS"'IOV\ and posters online at
eVeryfhinf]: http://www.naturalinquirer.org
Do you think about
what you read and

At this website, you can also
observe?

view a series of scientist
videos to help you plan,
design, and conduct your

science fair project.
6 Knock on Wood
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Glossary words are in bold

and are defined on page 28.
Welcome to the Natural Inquirer eating animals that eat plants. A plant
Monographs—Carbon Series! A contains carbon as long as it lives
monograph is a single research and until it completely decays or is
article organized into a booklet. burned. Plants get carbon by taking in
This monograph series will focus on carbon dioxide (CO,). When the plant
carbon. Carbon is an important part of takes in CO,, it keeps the carbon and
our world. Carbon is an element that releases the oxygen. Another place
can be found in water, soil, plants, that carbon is held is in the water. For
animals, and the atmosphere. In fact, example, carbon that is held in ocean
about 18 percent of the human body water and coastal forests is known as
is carbon! blue carbon. This blue carbon is held
in areas such as salt marshes, sea
Humans and other animals get grasses, and mangroves (figure 1).

carbon from eating plants and from

To learn more about monographs, read
“About Natural Inquirer Monographs!” on page 5.

Knock on Wood ¢ http://www.naturalinquirer.org 7



8 Knock on Wood

All places that hold carbon on Earth
are known as carbon sinks. Carbon
sinks are important to understand
because too much carbon in the
atmosphere contributes to climate
change. Therefore, understanding how
carbon sinks work and where they are
located can help with adaptation and
mitigation strategies for a changing
climate.

With all this discussion about where
and how carbon is stored, you may be
wondering how carbon gets released
back into the atmosphere. A natural
release of carbon into the atmosphere
comes from wildland fires (figure 2).

Another way carbon is released back
to the atmosphere is through the
burning of fossil fuels. Fossil fuels are
oil, coal, and natural gas. Fossil fuels
are made from the chemical remains
of dead plants and animals. When
fossil fuels are burned, they release
mainly heat, water, and carbon
dioxide. This process of carbon
cycling through different locations on
Earth and in the atmosphere is called
the carbon cycle (figure 3).

Because carbon is so pervasive and
important in the environment, many
scientific studies are conducted to
help understand the role that carbon

Figure 1. Sea grasses store blue carbon. photo by Babs McDonald.

http://www.naturalinquirer.org



plays in our world. For example,
some studies have been done on
carbon sequestration (sé kwa stra
shan). Carbon sequestration refers

to the ability of some areas to keep
carbon in a solid or liquid form instead
of releasing the carbon back into the
atmosphere. As noted earlier, these
areas that hold carbon are called
carbon sinks.

Knock on Wood *

In this second monograph of the
Carbon Series, you will examine

the relationship between the red-
cockaded woodpecker, longleaf pine,
fire, and carbon. You will learn how
these systems are interconnected
and that there are trade-offs

among these things that need to be
considered when managing the land.

Figure 2. Carbon is
naturally released into the
atmosphere when wildland

fires occur.
USDA Forest Service photo.

Figure 3.
The carbon
cycle.

lllustration by
Stephanie Pfeiffer.

http://www.naturalinquirer.org 9



MEET THE SCIENTISTS!

4 DR. KATHERINE MARTIN,

Ecologist and Ecosystem Scientist

My favorite science memory was conducting a 70-acre
prescribed fire in a longleaf pine forest to understand
management in action.

Photo courtesy of Dr. Katherine Martin, used with permission.

4 DR. MALCOLM NORTH,

Research Ecologist

My favorite science experience is climbing into the top of a
200-foot tall tree and seeing the forest as a squirrel might
experience life in the canopy. In the photo, Matt Hurteau,
Katie Martin, and | in the top of a large sugar pine.

Photo courtesy of Dr. Malcolm North, used with permission.

<4 DR. MATTHEW HURTEAU,

Forest and Fire Ecologist

My favorite science experience was when | was sampling
big sagebrush on a mesa in northern Arizona and got to
see my first mountain lion.

Photo courtesy of Dr. Matthew Hurteau, used with permission.

10 Knock on Wood ¢ http://www.naturalinquirer.org



4 DR. BRUCE HUNGATE,

Ecosystem Scientist

My favorite science experience is taking deep cores
in sandy soils near the ocean where pure, white sand,
suddenly became a black and soft soil horizon, about
3-inches thick. It smelled like compost, and it was...
the remains of old, dead plants (we later found out the
carbon was from 30,000 years ago!).

In this photo, Dr. Hungate is using liquid nitrogen to quickly freeze soil samples
so that they will be preserved as he found them in the field.
Photo courtesy of NAU Marketing.

4 DR. GEORGE KOCH,

Ecologist

My favorite science experience is climbing the tallest
redwoods and using high-tech instruments to understand
how these giants of the plant world make a living. A part
of what we've learned is that gravity interacts with the
hydraulic system of the trees to cause increasing water
stress in the uppermost parts of the crown as the trees
grow taller. So, their height growth slows, but they still
gain girth—just like people!

Photo courtesy of Dr. George
Koch, used with permission.

WHAT KIND OF SCIENTISTS DID THIS RESEARCH?

ECOLOGIST: A person who studies the relationship between living
things and their environment.

ECOSYSTEM/SYSTEM ECOLOGIST: A scientist who studies ecological
systems, especially ecosystems.

FIRE ECOLOGIST: A scientist who studies the origins of wildland fire
and its relationship to the living and nonliving environment.

Knock on Wood ¢ http://www.naturalinquirer.org

11



—

Thinking About Science

Take a moment to think about science research. What ideas came

into your mind? Did you think of scientists in a lab collecting

data or writing down observations? Maybe they were looking at

a computer and analyzing data or out in a field measuring something.

These examples are common aspects of science research. However, one aspect
that most people don’t think about when it comes to science is the issue of

balancing competing interests.

Scientists often have to find a balance between competing interests. In the world
of natural resource science, for instance, scientists may study how both animals
and people can safely use a particular area, like creating road crossings for
animals. Another example of competing interests in natural resource science is
balancing the need to use trees as products and the need for conservation.

In this research, the scientists are looking at how to balance land use issues. In
particular, they are examining how to balance an animal’s habitat needs with

the needs and benefits of a particular tree species. You will learn more about the
specific details as you read further along. As you read, think about the challenges
and rewards of doing research about natural resource issues that involve

competing interests.

Thinking About the Environment

An endangered species is a species that is at serious risk of extinction.
OfFen, scientists and the public must find ways to protect endangered
. species while also protecting local economies. In the research in this

article, the endangered species is the red-cockaded woodpecker (figure 4). The
red-cockaded woodpecker is a habitat specialist. A habitat specialist means that the
woodpecker strongly prefers one type of habitat. In this case, the scientists believe
that the woodpecker’s preferred habitat is old-growth forests. In particular, these
woodpeckers prefer old-growth forests that include longleaf pine trees (ﬁgu’re 5)
They also prefer those forests to have openings where they can forage for food. |

12 Knock on Wood ¢ http://www.naturalinquirer.org
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Figure 4. An endangered
red-cockaded woodpecker is
feeding young at its nest. The
nest is located in a cavity of a
longleaf pine in Georgia.

Photo courtesy of John Maxwell,
U.S. Fish & Wildlife Service.

Figure 5. Longleaf pine forests are native to the Southeastern
United States. Longleaf pine trees can reach a height of 100 to
120 feet. photo courtesy of Scott Horn, USDA Forest Service.

Knock on Wood ¢ http://www.naturalinquirer.org 13



did you know?

Red-cockaded woodpeckers prefer old forests with openings
so they can forage for food. For nesting, they prefer longleaf
pine trees that are at least 60 years old!

Longleaf pines are an important tree species in the Southeastern United States.
Longleaf pine forests are important because these forests are diverse ecosystems
with over 600 different types of plant and animal species, including 29 threatened
species or endangered species. For example, the endangered gopher tortoise lives in
the longleaf pine habitat (figures 6, 7a, and 7b). Gopher tortoises are endangered in
certain parts of their habitat and threatened in other areas of their habitat.

Figure 6. A young gopher tortoise walks through grasses in
a longleaf pine ecosystem. Gopher tortoises can grow up to

15-inches long and weigh between 8 and 15 pounds.
Photo courtesy of Randy Browning, U.S. Fish & Wildlife Service.

14 Knock on Wood ¢ http://www.naturalinquirer.org



Figure 7a. An older gopher tortoise heads into a burrow. Burrows

can range from 3 to 52-feet long and 9- to 23-feet deep.
Photo courtesy of Randy Browning, U.S. Fish & Wildlife Service.

Figure 7b. Can you spot the gopher tortoise burrow? (Hint: Look
in the middle of the photo!)

Photo courtesy of William Pfeiffer, used with permission.

Knock on Wood ¢ http://www.naturalinquirer.org 15



Longleaf pine has an extensive taproot,
which enables it to be tolerant of drought
conditions and hurricanes (figure 8).
Longleaf pine is also resistant to attacks

by southern pine beetles. Longleaf pine

tree forests used to be common in the
Southeastern United States. At one point,

92 million acres in the region were covered
in longleaf pine forests (figure 9a). Today,
approximately 4.3 million acres are left
(figure 9b). Longleaf pine forests need
periodic fire to maintain a healthy ecosystem.
Typically, the periodic fire interval is 5 to
10 years for longleaf pine. The periodic fire
helps the longleaf pine growth cycle and
clears out underbrush. Certain animals like
the red-cockaded woodpecker prefer to have
some areas that are cleared out so that they
can forage for food.

Figure 8. A taproot is a plant’'s main
root. It grows straight down into the soil
in search of nutrients, and smaller roots

grow out from its sides.
lllustration by Stephanie Pfeiffer.

Did you know gopher tortoises are considered a keystone species?

A keystone species means that an animal or plant plays a critical,
unique role in the health of the ecosystem. In the case of the gopher
tortoise, the burrows that the gopher tortoise creates can become a

shelter for over 350 different species. Wow!

16 Knock on Wood ¢ http://www.naturalinquirer.org



- Historic Longleaf Pine range

Figure 9a. This map shows the historic longleaf pine range.
Map by Carey Burda.

Figure 9b. This map shows significant landscapes for longleaf
conservation. These significant landscapes may be connected to

increase the area where longleaf pine grows.
Map courtesy of The Conservation Fund.

Knock on Wood ¢ http://www.naturalinquirer.org 17
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Introduction

All forests play an important role in the
carbon cycle (figure 10). The carbon
cycle refers to the movement of the
element carbon through our world.
Carbon is found in all living things.
Humans are approximately 18 percent
carbon. That means if you weigh 100
pounds, then 18 pounds of you is carbon!
Plants are approximately 45 percent
carbon. Forests are filled with plants

and animals; therefore, forests contain

a lot of carbon. Forest soils also contain
carbon. When a place contains or stores a
lot of carbon, it is called a carbon sink.

When carbon is not stored, it can
combine with other elements. When
carbon combines with oxygen, carbon
dioxide (CO?) is created. Carbon
dioxide is a greenhouse gas. That
means that when carbon dioxide is in
the atmosphere, it helps keep some of
the sun’s warmth close to the Earth. If
carbon dioxide and other greenhouse
gases did not exist, Earth would be
cold. Earth would not be the planet we
know today because it could not support
life as we know it. However, too much
carbon dioxide means that too much

Figure 10. The carbon cycle shows how carbon moves through the

environment.
lllustration by Stephanie Pfeiffer.

http://www.naturalinquirer.org



heat is kept in the Earth’s atmosphere.
Earth’s atmosphere, therefore,
maintains a fine balance that keeps our
planet livable. In today’s world, a lot

of carbon dioxide is produced by our
lifestyle. Forests and other carbon sinks,
such as oceans and soil, help keep the
carbon cycle in balance.

Natural disturbances, such as fire, can
reduce carbon storage in the forests
and release CO, into the atmosphere.
However, many forests need occasional
fire to remain healthy. Forest managers

may conduct a prescribed fire or forest
thinning activities to manage a forest and
reduce the chance of destructive wildfire
that will release large amounts of CO,
into the atmosphere. Prescribed fires are
planned fires (figures 11-14). Plans are
written by fire specialists who describe
the i1deal weather and timing of the burn.
Forest managers follow these plans
when they implement the burn, and they
closely monitor the fire. Prescribed fires
are managed so that they are safe for
people and the environment.

Figure 11. Chequamegon-Nicolet National Forest wildland firefighters and

a team from the Midewin Interagency Hotshot Crew conducted a 3,400-
acre prescribed fire in the Moquah Barrens, Wisconsin. This fire is one of the
management techniques that the USDA Forest Service is using to restore the
pine barrens ecosystem at Moquah Barrens. This ecosystem has evolved
naturally over time with fire being the key component of a healthy ecosystem.

Photo courtesy of Chequamegon-Nicolet National Forest (USDA Forest Service, Eastern Region), via Flickr.

Knock on Wood *
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Figure 12. Firefighting crews monitor the Canyon 66 prescribed fire in Ochoco
National Forest in Oregon, September 2019.

Photo courtesy of USDA Forest Service, Pacific Northwest Region, via Flickr.

Figure 13. Drip torches are often used during a prescribed fire.
Photo courtesy of U.S. Department of the Interior, Bureau of Land Management, Oregon, via Flickr.

20 Knock on Wood ¢  http://www.naturalinquirer.org



The scientists in this study were lives in longleaf pine forests, is an

interested in looking at how prescribed endangered species. Therefore, the

fire affects longleaf pine forests and woodpecker’s health and protection

their ability to store carbon. The must be considered when thinking about
scientists also wanted to know how any management action. To learn more
red-cockaded woodpecker habitat is about the red-cockaded woodpecker, read
affected by prescribed fire. Recall that the “Thinking About the Environment”
the red-cockaded woodpecker, which section above.

Figure 14. Prescribed fire can be used to achieve different management
objectives. In this photo, forest managers are burning 23 acres of invasive,
non-native grasses at Lower Table Rock in Oregon.

Photo courtesy of U.S. Department of the Interior, Bureau of Land Management, Oregon, via Flickr.

In your own words and in the form
of a question, what did the scientists
want to learn in this study?

Based on what you have read so far, why
do you think the ability to store carbon or
have a carbon sink is important?

Knock on Wood ¢ http://www.naturalinquirer.org 21



Methods

The scientists conducted their study

at the Fort Benning military post

in Georgia (figure 15). Across the
landscape of Fort Benning, trees range
in age from less than 10 years to over
100 years.

The scientists collected data from

223 plots that represented the wide
variety of tree ages as well as different
types of red-cockaded woodpecker
habitat (table 1). The scientists also
assigned prescribed burn management
for different sections including the
following: no management; burn only
(burn every 3 years); and thin and burn
(burn every 3 years and thin every

30 years). Thinning is a management
practice that involves cutting a certain

percentage of trees in the forest to
restore forest health.

The scientists used an elemental
analyzer with an isotope-ratio mass
spectrometer to determine the total
carbon. An elemental analyzer is a
machine that helps scientists figure

out what kinds of elements and how
much of each element are in an item.
The scientists also took measurements
of the amount of surface fuel litter and
coarse woody debris. Surface fuel litter
and coarse woody debris are the leaves,
sticks, dead wood, and other material on
the forest floor (figure 16). The amount
of this forest fuel and woody debris in
an area gives scientists an idea of how
fire may move through an area.

Figure 15. Fort Benning is located on the Georgia/Alabama border.

Map by Carey Burda.

22  Knock on Wood ¢ http://www.naturalinquirer.org



Number Type of Red-Cockaded

Age of Trees on Plot

of Plots Woodpecker (RCW) Habitat

Sites that are being restored
63 Younger (less than 10 years old) and are future RCW habitat
88 Mature (30-60 years old) RCW foraging habitat
72 Older (greater than 60 years old) RCW roosting habitat

Table 1. The scientists collected data from 223 plots that represented the wide
variety of tree ages and red-cockaded woodpecker habitat.

Figure 16. Surface fuel litter and coarse woody debris are the leaves, sticks,
dead wood, and other material on the forest floor.

Photo by Jessica Nickelsen.

Knock on Wood ¢ http://www.naturalinquirer.org 23
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For example, as forest fuel and

woody debris accumulate over time, it
changes the forest structure. As more
fuel accumulates, the forest becomes
overcrowded, and there are more
pathways for a fire to move up into the
tops of the trees. Typically, the tops of
trees are closer together, enabling fire to
spread quickly. These types of fires are
known as crown fires. They are intense
fires and difficult to control.

Scientists also took a variety of
measurements from the trees in

the plots. Some examples of these
measurements include tree species,
height, diameter at breast height (DBH),
and whether the tree was alive or dead.
DBH is a measurement that is taken

at the same height aboveground for
every tree. In the United States, the
measurement is taken at 4.5 feet (figure
17a and 17b).

The scientists took all the information
they gathered and put the data into
computer models. The models
represented different scenarios of
prescribed fire (no management, burn
only, and thin and burn).

The scientists examined the different
models to look at the effects

of managing for red-cockaded
woodpecker habitat and carbon
storage in the longleaf pine forests.

http://www.naturalinquirer.org



Figure 17a and 17b. Scientists commonly measure the diameter at breast
height of trees. Every tree is measured at the same height above the ground.
This measurement enables scientists to compare different trees using the

same measurement.
Photo by Paul Scowcroft and illustration by Stephanie Pfeiffer.

Think about the type of

trees near where you live.
Do you have pine trees? Do you have
hardwoods like oak or maple?

9}0 What type of tree stands out most
o
1 4

.on Se
\O Cr.,
9 %

to you? Why?

\ Explain in your own words N
why it is important to be aware of
® the amount of forest fuel there is
in a certain area.

Knock on Wood ¢ http://www.naturalinquirer.org 25



Findings

The scientists found that each of the longleaf pine became more prevalent.
three treatments gained carbon over This type of treatment also helped reduce
time, but they gained the carbon the density of the forest. Reducing the

at different rates (figure 18). The density of the forest helps create open
unmanaged treatment provided the space and reduces the risk of destructive
greatest carbon storage, but habitat for wildfires. The open spaces are used by
the red-cockaded woodpecker was lost certain animals, like the red-cockaded
and the risk of destructive wildfires woodpecker, for foraging. However, 22
increased. Treatment with thinning and percent less carbon was stored in this
prescribed burning helped expand red- treatment area.

cockaded woodpecker habitat because

Figure 18. Notice how

all of the treatments (no
management, burn only, and
thin and burn) gained carbon

over time.
lllustration by Stephanie Pfeiffer.

Why do you think the unmanaged
treatment resulted in greater carbon
storage? Why did the treatments that

included fire result in less carbon

storage? Examine Figure 10 if you
need a clue.

* In your own words, describe
what the scientists found.

26 Knock on Wood ¢ http://www.naturalinquirer.org



Discussion

The results show that carbon However, the suppression of fire leads
storage, habitat for the red-cockaded to less biodiversity. More frequent
woodpecker, and conservation of prescribed fire can also reduce the
longleaf pine ecosystems can be area’s susceptibility to wildfire by
achieved. The study suggests that reducing the surface fuel load available.
forests where fire is suppressed hold There are tradeoffs, but depending on
more carbon. Fire suppression means the needs of the community where this
that fires that might normally burn, if problem occurs, there can be several
there was no human intervention, are management scenarios to achieve a
stopped by humans. variety of objectives.

Based on what you have read, ~¥
do you think it is important for forest
managers to balance the competing
interests of storing carbon and using

prescribed fire to foster healthy

longleaf pine habitat?
Why or why not?

In everyday life, we often
have to make tradeoffs. Think of a recent
time that you experienced a situation where you
had to choose between two or more things.
What did you do that helped you make the
decision? Discuss with a classmate.

Adapted from Martin, Katherine L.; Hurteau, Matthew D.; Hungate, Bruce A.; Koch, George W.; North, Malcolm P. 2015.
Carbon tradeoffs of restoration and provision of endangered species habitat in a fire-maintained forest. Ecosystems.
18(1): 76-88.

Knock on Wood ¢ http://www.naturalinquirer.org



KNOCK ON WOOD

GLOSSARY

Cavity (ka vo t€): A hollowed out space; in
this case, a hollowed out space in a tree.

Forage (for ij): To wander in search of
food.

Girth (garth): A measure around a body.

Hardwood (hard wud): (1) The wood of a

tree without cones; (2) A tree without cones.

Hotshot Crew (héit shat krii): A highly
trained fire crew used mainly to build
firelines by hand.

Hydraulic (h1 dré lik): Of or relating to
water or other liquid in motion.

Invasive (in va siv): (1) Tending to spread
or infringe upon; (2) Tending to spread;
(3) Movement into an area by an object or
organism that is likely to cause harm.

Land use (land yiis): (1) Ways humanity
has used the land; (2) The way the land is
being used, such as for homes, agriculture,
roads, or forests; (3) How people are using
the land.

Mesa (ma so): A flat-topped hill with steep
sides.

Old-growth forests (0ld groth for osts):
Forests that contain trees that are hundreds
or sometimes thousands of years old.

Restored (r1 stor): (1) To put or to bring
back into a past or original state; (2) To

bring back to an earlier or normal condition.

Prescribed fire (pri skribed fir): (1) The
controlled application of fire to wildland
fuels under certain weather conditions

as a forest management tool; (2) Human
application of fire to wildland vegetation
under certain weather conditions as a forest
management tool.

Pine barrens (pin ber on): An ecosystem
characterized by sandy soil that is low in
nutrients. It has acidic water, adapted to fire,
and often contains pine trees and shrubs.

Suppress (so pres): To inhibit the growth or
development of; in this case, fire.

Susceptibility (so sep to bi 1o t€): Lack of
ability to resist some extraneous agent (such
as a pathogen or drug).

Threatened species (thre tond spé shéz):
Legal term meaning the existence of the
species is likely to become endangered in
the future.

Taproot (tap riit): A primary root that
grows vertically downward and gives off
small lateral roots.

Accented syllables are in bold.
Marks and definitions are from
https://www.merriam-webster.
com. Definitions are limited to
the word’s meaning in the article.
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FACTivity

Time Needed
Two class periods

Materials

* Various art supplies (paper, colored paper, markers, colored pencils,
scissors, etc.)

* Pencils
* Brainstorming sheet

FACTivity Background

In this research article, you learned that prescribed fires are an important
management tool used by land managers. Prescribed fires are different
than wildland fires and have a variety of benefits.

The question you will answer in this FACTivity is:

What character or mascot can | create to teach people about prescribed
fires?

FACTivity Methods

You (or your team) will be provided with a variety of art supplies and a
brainstorming sheet. First, fill out the brainstorming sheet.

After you have completed your brainstorming sheet, work on creating a
character or mascot that could teach people about prescribed fires. Make
sure to name your character/mascot. Also include a fact sheet about
prescribed fire with your character/mascot design. You should have five to
seven facts about prescribed fire.

You will present your design to the class when everyone is finished.
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Brainstorming Sheet

Names:

Facts about Character/ Mascot Design Draft
prescribed fire

What is prescribed fire
and why is it used?

Who uses prescribed fire?

What are the benefits of
prescribed fire?

Any additional information
you would like to include
about prescribed fire?

Possible Character/Mascot
Names
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Natural Inquirer Connections

You may want to reference this Natural Inquirer
article for additional information and FACTivities:

 For more information on carbon storage, read
the Natural Inquirer Logjams and Beaver Dams
monograph.

This article, along with others, can be found at:
http://www.naturalinquirer.org/all-issues.html.

4 If you are a trained Project Learning Tree educator,
{PI.' you may use “Plant a Tree” as additional resources.

WHAT’S IN A NAME?
The “Knock on Wood” title alludes to the common saying, and sometimes action,
of knocking on wood. People often say knock on wood in order to avoid bad luck or
to bring good luck. Particularly, this saying or action is used right after mentioning a
good luck situation or something that may happen in the future.

WEB RESOURCES

The Cornell Lab of Ornithology: Red-Cockaded Woodpecker
https://www.allaboutbirds.org/guide/Red-cockaded Woodpecker/id

U.S. Fish & Wildlife Service Red-Cockaded Woodpecker
https://www.fws.gov/endangered/esa-library/pdf/woodpecker.pdf

U.S. Fish & Wildlife Service Gopher Tortoise Fact Sheet
https://lwww.fws.gov/northflorida/GopherTortoise/Gopher_Tortoise_Fact_Sheet.html

USDA Forest Service “Influence of Forest Structure on Wildfire Behavior
and the Severity of Its Effects”
https://lwww.fs.fed.us/projects/hfi/2003/november/documents/forest-structure-wildfire.pdf

USDA Longleaf Pine Fact Sheet
https://plants.usda.gov/factsheet/pdf/fs_pipa2.pdf
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KNOCIK ON WOOD
Create-A-Phrase Challenge

Draw a line from a word in the left column to a word in the right
column to create a phrase from this article. Explain or write at
least two sentences to describe what each phrase means.

habitat specialist 18 percent

carbon fire

Longleaf pine tree keystone species

nest cavity

Gopher tortoise Red-cockaded woodpecker
prescribed taproot
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KNOCIK ON WOOD
eyeChallenge

Each of the following images represents something from the article. Explain
what each of these images represents. You may write your explanation or hold
a class discussion. If you write your explanation, use complete sentences,
proper spelling and grammar, and appropriate punctuation.

Photo courtesy of Randy Browning, U.S. Fish and Wildlife Service. Photo courtesy of Scott Horn, USDA Forest Service.

VA

- Historic Longleal Pine range

Photo courtesy of U.S. Department of the Interior, Bureau of Land Map by Carey Burda.
Management, Oregon, via Flickr

Photo by Paul Scowcroft. lllustration by Stephanie Pfeiffer.
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National Education Standards

For more detailed correlations of this Natural Inquirer Monograph to National Education Standards,
visit the Natural Inquirer website (http://www.naturalinquirer.org).

National Science Education Standards Addressed in This Article
* Abilities Necessary to Do Scientific Inquiry
» Understandings About Scientific Inquiry
« Structure and Function in Living Systems
* Regulation and Behavior
* Populations and Ecosystems
* Diversity and Adaptations of Organisms
» Understandings About Science and Technology
 Populations, Resources, and Environments
* Natural Hazards
* Risks and Benefits
* Science and Technology in Society
* Science as a Human Endeavor
* Nature of Science
* History of Science
* Social Studies Education Standards Addressed in This Article
* Culture
* Time, Continuity, and Change
* People, Places, and Environments
* Science, Technology, and Society

Common Core Education Standards Addressed in This Article

* Key Ideas and Details
CCSS.ELA-Literacy.RST.6-8.1
CCSS.ELA-Literacy.RST.6-8.2
CCSS.ELA-Literacy.RST.6-8.3

* Craft and Structure
CCSS.ELA-Literacy.RST.6-8.4
CCSS.ELA-Literacy.RST.6-8.5
CCSS.ELA-Literacy.RST.6-8.6

* Integration of Knowledge and Ideas
CCSS.ELA-Literacy.RST.6-8.7
CCSS.ELA-Literacy.RST.6-8.8
CCSS.ELA-Literacy.RST.6-8.9

Next Generation Science Standards Addressed In This Article
 Science and Engineering Practices
Asking Questions and Defining Problems
Planning and Carrying Out Investigations
Analyzing and Interpreting Data
Developing and Using Models
Constructing Explanations and Designing Solutions
Engaging in Argument From Evidence
Using Mathematics and Computational Thinking
Obtaining, Evaluating, and Communicating Information
* Disciplinary Core Ideas
Life Science: LS2.A Interdependent Relationships in Ecosystems; LS2.B Cycle of Matter and Energy Transfer in
Ecosystems; LS2.C Ecosystem Dynamics, Functioning, and Resilience; LS4.D Biodiversity and Humans
Earth and Space Science: ESS3.C Human Impacts on Earth Systems
* Crosscutting Concepts
Patterns
Energy and Matter
Systems and System Models
Cause and Effect: Mechanism and Prediction
Structure and Function
Stability and Change
Connections to Nature of Science
Connection to Engineering, Technology, and Applications of Science
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Photo by Rebekah D. Wallace, USDA Forest Service, via https://www.bugwood.org.

What Is the Forest Service?

people who care for the Nation’s forest land. The Forest Service manages 154 national forests and 20 national grasslands. These
are large areas of trees, streams, and grasslands. National forests are similar in some ways to national parks. Both are public lands,
meaning they are owned by the public and managed for the public’s use and benefit. Both national forests and national parks provide clean
water, homes for the animals that live in the wild, and places for people to do fun things in the outdoors. National forests also provide resources
for people to use, such as trees for lumber, minerals, and plants used for medicines. Some people in the Forest Service are scientists whose work
is presented in the journal. Forest Service scientists work to solve problems and provide new information about natural resources so that we can
make sure our natural environment is healthy, now and into the future.

For more information, visit https://www.fs.fed.us.

Who Is FIND Outdoors?
Formerly the Cradle of Forestry in America Interpretive Association, FIND Outdoors is a re-imagined 501(c)3 nonprofit
organization based in Pisgah Forest, North Carolina. We are the Southeast’s leader in providing access to public lands, wr QUTDOORS

environmental education, recreation, and front country camping experiences. We maintain and operate 21 recreation,
education, and camping facilities across western NC, northern GA, and beyond — serving approximately 800,000 visitors
each year with over 150 recreational and environmental education programs, special events and tours.

Our story is rooted in education about the forest.
Our passion is to help people become inspired.
Our goal is to help people connect with nature.

Our drive is to help people learn through discovery.
We help people...FIND Outdoors

We are...FIND Outdoors

For more information, visit http://www.gofindoutdoors.org.

In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights regulations and policies, the USDA, its Agencies, offices,
and employees, and institutions participating in or administering USDA programs are prohibited from discriminating based on race, color, national origin,
religion, sex, gender identity (including gender expression), sexual orientation, disability, age, marital status, family/parental status, income derived from

a public assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any program or activity conducted or funded by USDA
(not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program information (e.g., Braille, large print, audiotape, American Sign
Language, etc.) should contact the responsible Agency or USDA's TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the
Federal Relay Service at (800) 877-8339.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-3027, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html and at any USDA office or write a letter addressed to USDA and provide in the letter all of the information requested in
the form. To request a copy of the complaint form, call (866) 632-9992. Submit your completed form or letter to USDA by: (1) mail: U.S. Department of
Agriculture, Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C.20250-9410; (2) fax: (202) 690-7442; or
(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.

The use of trade or firm names in this publication is for reader information and does not imply endorsement by the U.S. Department of Agriculture
of any product or service.
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