


Handout 2

Leaf-margin analysis begins  
when you look closely at the 
edges of each fossil leaf . . .
to see if it has toothed edges or smooth edges. Believe it or not, you can tell the 
average annual temperature of a place millions of years ago by the percentage of 
fossil leaves that have smooth edges. For this to work, scientists must gather leaves 
from many different tree species. You will be looking at a very small sample of what 
the Smithsonian scientists found—sixteen leaves from Site A and sixteen from Site B.

Teeth are little zigzags around the 
edge of the leaf. They are different 
from lobes. Lobes are formed by 
big dents in the leaves.

Record your findings for Site A 
by filling in the table with “S” 
for smooth or “T” for toothed.

Record your findings for Site B 
in the same way.

How many Site A leaves have smooth edges?

How many Site B leaves have smooth edges?

What is the percentage of Site A leaves with smooth edges?

What is the percentage of Site B leaves with smooth edges?

To figure percentages:

1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16

1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16

This oak leaf is lobed 
but has smooth edges

This maple leaf has 
both lobes and teeth

Toothed EdgesSmooth Edges

%

%
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x 100% =



Handout 3

Now that you have  
the percentages . . .
you can put them into an equation that will give you  
the average annual temperatures (AAT) in Celsius. 

Here is the equation:

AAT = (0.3006 x percent smooth) + 1.141

Here is the equation for converting Celsius to Fahrenheit:

F = (1.8 x C) + 32

In Celsius, what was the average annual temperature  
in Wyoming 55.85 million years ago, the date of Site A?

What was Site A’s Fahrenheit temperature?

What was Site B’s Fahrenheit temperature?

In Celsius, what was the average annual temperature  
in Wyoming 55.75 million years ago, the date of Site B?

°C

°F

°F

°C

You can check your work 
on this chart by finding the 
intersection of smooth-leaf 
percentage and temperature.
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Handout 4

The Site B fossils are 
especially important 
to the scientists . . .
and you might be able to see why when you find 
the Site A and Site B times on these charts.

On the chart on the left, mark the two times with X’s. Then try to do the same on the next chart, which 
shows temperature changes throughout the Cenozoic era. The Cenozoic began with the extinction 
of the dinosaurs, 65 million years ago, and continues today.

Smithsonian scientist Scott Wing  
talks about the charts
“The temperature record on the chart on the right comes from chemical 
measurements of the shells of one-celled sea creatures called foraminifers.  
The chart on the left shows estimates of temperature made by leaf-margin analysis, 
the method you’ve just practiced. The red points show the temperature estimates. 
The line connecting them is our guess as to how temperature changed between 
the points. It takes many leaf fossils to get a temperature estimate. Leaf fossils 
are not common, so we are lucky to have even this many estimates.”

PETM stands for Paleocene-Eocene Thermal 
Maximum. What is happening at this time?

Look again at the charts. Can you find a clue  
to the causes of the PETM? If so, what is it?
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Visit
smiths   nianeducation.org
The Smithsonian’s web portal for teachers

• �Gateway to the Smithsonian’s art, history, science, and cultural resources

• ��More than 1,600 Smithsonian resources — websites, lesson plans, activity 
sheets — searchable by keyword, grade level, subject matter, and alignment 
to all national and individual state standards

• ��A rate-and-review feature — like those on book-and-movie-selling sites — 
where you can share your thoughts with colleagues around the world

Meet Smithsonian scientists, learn 
about ongoing research, and find 
educator resources at these sites:

smithsonianscience.org
Science at the Smithsonian, a lively, 
timely update on current research work, 
with video and social media features

forces.si.edu
Forces of Change, a look at the interplay 
of human life and the natural world from 
the Smithsonian’s National Museum of 
Natural History 

Online
Interactive
This issue of Smithsonian in 
Your Classroom includes a 
pullout poster that your entire 
class can use for the activities  
in the issue’s lesson plan.

Students can also do the 
activities on their own by 
using an interactive feature at 
smithsonianeducation.org/
climatechange.


