Learning Guide to Accompany
Dendrochronology
The Children’s Hour radio show podcast
https://www.childrenshour.org/dating-trees/

We hope you enjoyed listening to our interview with dendrochronologist Dr. Peter M. Brown. Check out
the website for Rocky Mountain Tree-Ring Research at http://www.rmtrr.org where you can find a
catalog of the world’s oldest living trees.
This guide will help you to understand dendrochronology. Also, it will link you to some resources where
you can learn more. Connect to Curriculum here.

The word dendrochronology derives from the Greek words:
meaning “tree”
meaning “time”
meaning “study of”
So, quite literally it means “the study of tree time”
or
the science of tree ring dating;
the analytical technique of assigning each of a tree’s growth
rings to an exact year
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About Us
The Children’s Hour Inc is a New Mexico-based non-profit organization that produces an award-winning
children’s radio program that is educational, entertaining, and engaging, and includes kids who
participate in its creation. The program is internationally syndicated broadcasting on more than 120
public radio stations worldwide. Program themes focus on civics, STEM, culture, and music education,
featuring New Mexico children as co-hosts and lead interviewers. Katie Stone has been the executive
producer of The Children’s Hour for 20 years.
For more information, contact: Katie Stone | (505) 850-3751 | katie@childrenshour.org
©2022 The Children’s Hour Inc

Tell us about you!
We at the Children’s Hour would like to know:
1. How old are you?
2. Was this your first time listening to a radio show or podcast for kids?
3. Was this radio show less fun or more fun compared to other things you do for fun, like playing
video games or watching TV?
 Less fun

 More fun

4. Would you listen to a radio show again if you could?
5. Of everything you heard in the radio show, what will you remember most?

If you would like to draw a picture about anything you learned on the radio show, you can do so below,
or on a blank page. Scan and email it to us, and we may display it on our online space.
If you would like to tell the creators of this radio show
something in your own voice, you can send a voice message
to The Children’s Hour here: https://www.childrenshour.org.
Look for the orange button and click to record.
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Did you know you can read the story of a tree's life? Jessi and Squeaks explain it for us in this video:
https://youtu.be/MwNJC-IRgPE (good for young children)
For the advanced student, here’s a video Introduction to Dendrochronology (part of a series) by
Professor Dave: https://youtu.be/bRUAIitg1xw

Forests are like living libraries. They store information about their past.
Dendrochronology is a way of reading the tree’s own journal to reveal
the natural history of the tree and its environment.
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Trees keep records of climate.
We can read the rings inside a tree to find out how old the tree is and what the weather conditions were
like during each year of that tree’s life. Very old trees can give clues about what the climate was like long
ago, even before the weather was getting measured and recorded.
is a specific event, like a rainstorm or hot day, that happens over a short period
of time. Weather can be tracked within hours or days.
is the average weather conditions in a place over a long period of time (30
years or more).

Tree rings are records of tree growth.
If you look at a cross-section of a tree’s trunk (like a tree stump), you will see that it has a number of
rings. The light-colored rings represent wood that grew in the spring and early summer, while the dark
rings represent wood that grew in the late summer and fall. One light ring plus one dark ring equals one
year of the tree’s life.
Trees grow more in warm,
wet years, so the ring will
be wider. Likewise, tree
rings are thinner in years
when it is cold or dry. In
very dry years, such as a
drought, the tree might
hardly grow at all. A forest
fire can char the bark,
leaving a darker scar on the
ring. Several environmental
factors affect tree growth
(see page 6). So, we can
infer things about the kind
of weather and stresses the
tree lived through by
studying the characteristics
of its rings.
In most places, daily
weather records have only
been kept for the past 100 to 150 years. So, to learn about the climate hundreds to thousands of years
ago, scientists need to analyze other natural sources, such as trees, corals, ice cores (layers of ice drilled
out of a glacier), and subfossil pollen in lake sediment, all of which can be analyzed to determine what
the climate was like thousands of years ago.

What can tree rings tell us about the life of a tree? Read a 62-year-old tree’s life story based on its rings.
The Living Forest: https://www.arborday.org/trees/ringslivingforest.cfm
You can use this online interactive simulation to see how tree ring patterns change given when factors
like moisture and temperature vary. Tree Rings Simulation: https://scied.ucar.edu/interactive/tree-ring
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How do you see the rings of a tree without cutting it down?
A tree does not have to be cut down to study its rings. You can count the rings of a tree by collecting a
core sample with a T-shaped instrument called an increment borer. The hollow drill bit is twisted into
the trunk of the tree until it’s halfway through. Then the extractor is pushed into the hollow tube. By
twisting it, the borer cuts out a long cylindrical core of wood from the tree. The core comes out with the
extractor. You can count the stripes on the core sample. This process of drilling a deep hole does cause a
small injury to the tree, which heals quickly. The tree will continue to live.
The core sample is mounted on a wooden holder, sanded, and labeled. A photograph of the core can be
uploaded, so the sample can be studied by researchers all over the world.

The Tree Rings' Tale by John Fleck is a book that addresses climate variability in the arid west United
States. This exploration offers young scientists a chance to unravel how, over the past 150 years, we
have come to learn more about the natural world. Hands-on activities are included after each chapter:
https://unmpress.com/books/tree-rings-tale/9780826347572
This NOAA article talks more about what scientists do in the study of tree rings: Picture Climate: How
Can We Learn from Tree Rings? https://www.ncdc.noaa.gov/news/picture-climate-how-can-we-learn-treerings
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These environmental factors affect tree growth and what tree rings look like:
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Counting backwards in time...
Cross-dating is done by analyzing several tree ring samples (increment cores). The repeated patterns of
wide and narrow rings of one tree are matched to samples of other trees in the same stand, and then
those patterns are matched to stands of trees in the same region, all of which would have been
responding to the same climate factors. Then, by working backward from the current year, the
dendrochronologist can determine the exact year in which each growth ring was formed, thus producing
a master tree-ring chronology.
Once a chronology is established, then samples can be taken from other trees or even dead wood (from
archaeological sites), and the sample is compared to the master chronology to determine a tree ring
date for that sample.

For example, if we will attempt to know the date that an ancient Pueblo was built (C on the diagram),
we first extract increment cores from living trees (A). We develop a living tree chronology for the nearby
area. Then, the living tree chronology is extended by obtaining cores from dead standing trees nearby
(B). Finally, cores taken from wooden beams inside the Pueblo ruins are cross-dated with tree ring
patterns from the other two sites. So, we can count the total number of rings backwards in time to
determine the age of the wood in the Pueblo.

a method of matching up the wide and narrow patterns found in
tree rings from different trees
a record of tree growth from multiple trees in a given area

Video: How we use dendrochronology to find out the age of old objects made of wood? By Cultural
Heritage scientist Maria Baias: https://youtu.be/QBvHjSckV94
Video: How do we use dendrochronology to reconstruct past climates and understand how climate
impacted ancestral Puebloan people? By Dendrochronologist Rex Adams: https://youtu.be/GvuLjhdEBoo
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Dendrochronology Crossword Puzzle
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Lesson Plans for Teachers
Dendrochronology - Trees: Recorders of Climate Change
In this activity, students are introduced to tree rings by examining a cross section of a tree, also known
as a 'tree cookie.' They discover how tree age can be determined by studying the rings and how ring
thickness can be used to deduce times of optimal growing conditions. Next, they investigate simulated
tree rings applying the scientific method to explore how climatic conditions varied over time.
Activity takes about 50-60 minutes. Written for high school but applicable with middle school students.
https://scied.ucar.edu/activity/trees-recorders-climate-change
Signs of Change: Studying Tree Rings
In this hands-on activity, students will learn about dendrochronology (the study of tree rings to
understand ecological conditions in the recent past) and come up with conclusions as to what possible
climatic conditions might affect tree growth in their region. Students determine the average age of the
trees in their schoolyard, investigate any years of poor growth, and draw conclusions about the reasons
for those years. Activity takes about 2-3 hours. Tree disks or cores and ideally one microscope are
needed. http://lasp.colorado.edu/home/wp-content/uploads/2011/08/Signs-of-Change-Studying-TreeRings.pdf

Crossword Answer Key
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Connect to Curriculum
http://www.corestandards.org
https://www.nextgenscience.org/
https://www.positiveaction.net/blog/sel-competencies
https://artinaction.org/standards/

Information/Activity

Core Idea

Learning Standards

p.3, 4, 5 Basics of
Dendrochronology

Read and comprehend informational texts, including
history/social studies, science, and technical texts...

Common Core ELA RI
10

p.4 Tree Rings
Simulation

Growth of organisms [trees]… are limited by access to
resources.

MS-LS2.A3

Construct an explanation that includes qualitative or quantitative
relationships between variables that predict(s) and/or
describe(s) phenomena.

MS-P6.1

Growth of organisms [trees]… are limited by access to
resources.

MS-LS2.A3

Create art that represents natural and constructed
environments.

NCAS

p.6 Coloring

Describe what an image represents.

Creating #2 K
Responding #7 K

p.7 Cross-dating

Read and comprehend informational texts, including
history/social studies, science, and technical texts...

Common Core ELA RI
10

p.8 Crossword Puzzle

Use precise language and domain-specific vocabulary to inform
about or explain the topic.

Common Core ELA
WHST 2 (6-8)

p.9,10 Coloring

Create art that represents natural and constructed
environments.

NCAS

p.11 Dendrochronology
lesson

Describe what an image represents.

Creating #2 K
Responding #7 K

Growth of organisms [trees]… are limited by access to
resources.

MS-LS2.A3

Ask questions that arise from careful observation of
phenomena, models, or unexpected results, to clarify and/or
seek additional information.

MS-P1.1

Conduct an investigation and/or evaluate and/or revise the
experimental design to produce data to serve as the basis for
evidence that meet the goals of the investigation.

MS-P4.4

Analyze and interpret data to provide evidence for phenomena.

MS-P3.2

MS-P5.2
MS-P6.1

Use mathematical representations to describe and/or support
scientific conclusions and design solutions.
Construct an explanation that includes qualitative or quantitative
relationships between variables that predict(s) and/or
describe(s) phenomena.
Ask questions that can be investigated within the scope of the
school laboratory, research facilities, or field (e.g., outdoor
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environment) with available resources and, when appropriate,
frame a hypothesis based on a model or theory.

HS-P3.5

Make directional hypotheses that specify what happens to a
dependent variable when an independent variable is
manipulated.

HS-P5.3

HS-P4.1

HS-P6.1

Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and
reliable scientific claims or determine an optimal design
solution.
Apply techniques of algebra and functions to represent and
solve scientific and engineering problems.
Make a quantitative and/or qualitative claim regarding the
relationship between dependent and independent variables.

p.11 Signs of Change
lesson

Human activities, such as the release of greenhouse gases
from burning fossil fuels, are major factors in the current rise in
Earth’s mean surface temperature (global warming). Reducing
the level of climate change and reducing human vulnerability to
whatever climate changes do occur depend on the
understanding of climate science, engineering capabilities, and
other kinds of knowledge, such as understanding of human
behavior and on applying that knowledge wisely in decisions
and activities.

MS-ESS3.D1

In any ecosystem, organisms and populations with similar
requirements for food, water, oxygen, or other resources may
compete with each other for limited resources, access to which
consequently constrains their growth and reproduction.

MS-LS2.A2

Ask questions that can be investigated within the scope of the
classroom, outdoor environment, and museums and other
public facilities with available resources and, when appropriate,
frame a hypothesis based on observations and scientific
principles.

MS-P1.6

Conduct an investigation and/or evaluate and/or revise the
experimental design to produce data to serve as the basis for
evidence that meet the goals of the investigation

MS-P3.2
MS-P4.3
MS-P6.3
MS-P8.5

Distinguish between causal and correlational relationships in
data.
Construct a scientific explanation based on valid and reliable
evidence obtained from sources (including the students’ own
experiments) and the assumption that theories and laws that
describe the natural world operate today as they did in the past
and will continue to do so in the future.
Communicate scientific and/or technical information (e.g., about
a proposed object, tool, process, system) in writing and/or
through oral presentations.
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