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Fossil sharks: Learning 
from and about the past

by Catalina Pimiento and Rose M. Pringle

Have you ever felt the excitement of school-aged chil-
dren as they observe fossils in a museum? Children 
are usually enthusiastic to learn about prehistoric 
remains or fossils of both plants and animals. Recent 
studies on preferences in museums 
have revealed that children are fasci-
nated by fossil sharks—the remains 
of sharks that inhabited the oceans 
of the past (MacFadden 2006). This 
has created new opportunities to 
connect informal science learning 
at museums to public school science 
curricula. By studying fossil sharks, 
children learn about the composi-
tion of ancient faunas and the geo-
logic changes that have occurred in 
the Earth’s history. A study of fossil 
sharks can be tied to numerous im-
portant areas of natural (Earth) sci-
ences such as geology, geography, 
and paleontology. Studies of fossil 
sharks can also be connected to sci-
ence, technology, engineering, and 
mathematics (STEM) topics, such 
as evidence for evolution and climate 
change in the past.

In this article, we describe a series 
of science activities for middle school 
students that focuses on the study of 
fossil sharks through an examination 
of the morphological characteristics of 
their teeth by using models, drawings, 
and websites. The activities presented 
are intended to guide students toward 
an understanding of timescales and 
fossils as providing important evi-
dence of how life and environmental 
conditions have changed over time. 

The activities are presented in three 
sections. In the first section, students 
will learn general concepts of fossils 
and identify fossil-shark species based 

on the morphological characteristics of their teeth. In 
this section, students will conclude that fossil sharks 
can be found on land, even though sharks are marine 
animals. Experiences in Section 2 will allow students to 
discover for themselves that the Earth is dynamic and 
continents are in constant dynamic movement. This 
will help students to understand how it is possible to 
find the remains of sharks on land. Finally, in the last 
section, students will explore the dimension of geologic 
time and will integrate the knowledge and skills learned 
in the first two sections.

Sample of fossil shark teeth collected in  
Panama and FloridaFIGURE 1
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Background
Fossil shark teeth 
Sharks belong to the group of animals called 
vertebrates, animals with backbones and spi-
nal (vertebral) columns. However, sharks are 
cartilaginous, which means their skeletons are 
made of cartilage rather than bones. Because 
they lack bones, teeth are the only shark re-
mains hard enough to be preserved, and they 
are the most commonly found remains of 
vertebrates in the fossil record. Oftentimes, 
sharks’ fossils are found on land, indicating 
that in the past, that particular area was cov-
ered with water. 

Plate tectonics
Scientific evidence indicates that the positions 
of continents have changed over geologic time 
as a result of plate tectonics. These Earth move-
ments have resulted in the continents drifting 
apart and the formation of new landmasses. In 
support of this concept, scientists have cited 
similarities between fossils and living organ-
isms found in North America and Europe and 
in South America and Africa.

Geologic time
Geologic time is the framework for deciphering the 
history of our planet (Ogg, Ogg, and Gradstein 2008). 
The geologic timescale describes the timing of events 
occurring over the course of the history of the Earth 
by organizing the most important events in units such 
as epochs, eras, and periods, where every unit is re-
lated to certain fossils.

Section 1: Fossils can talk
Fossils tell important stories about plate tectonics. Re-
lated fossils are often discovered at varied geographic 
locations, demonstrating the dynamic nature of the 
continents. In this section, students will learn gener-
al concepts of fossils and why remains of marine 
organisms are often found on land. This learn-
ing task is supported by an engaging, stu-
dent-friendly website about fossil sharks. 
In addition, students will work like pa-
leontologists and identify fossil-shark 
species based on the morphological 
characteristics of shark teeth.

Materials
Pictures of fossil shark teeth•	  (Figure 1)
Table to record observations (Figure 2)•	
A geologic timescale featuring some of the major •	
events in Earth’s history (Figure 3)
Student questions (Figure 4)•	
World map (•	 http://jan.ucc.nau.edu/~rcb7/present 
moll.jpg)
Fossil shark website (•	 http://stri.org/english/ 
kids/sharks)

Part 1: Shark teeth
Have students observe the pictures in Figure 1 (do not 
tell them they are shark teeth) and record the features 

of each specimen in Figure 2. Allow students to 
locate along the geologic timescale (Figure 3) 
the period of existence of each specimen (tooth) 
and its geographic location on a world map. 
Conduct a discussion on the identifying features 
listed in Figure 2 and establish that the pictures in 
Figure 1 are fossil shark teeth.  
 Have students explore the fossil-shark web-
site sections “Fossils” and “Teeth” and answer 
the questions in Figure 4. Students could be 

Features of the specimens

 

What are these specimens?

 

 How did you come to this conclusion?

 

Table to be filled out by students with their 
observations of the species in Figure 1 FIGURE 2
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paired to conduct this reading-comprehension 
activity, and responses can be elicited in a whole-
group discussion. 

In classrooms with limited availability of comput-
ers, a single computer and a projector can be used 
to engage a group of students or the whole class in 
exploring the website.

Part 2: Students as paleontologists
When paleontologists identify shark species 
based on fossil teeth, they usually compare the 
teeth’s morphology (i.e., shape, color, structure, 
configuration, pattern, and size) with a catalog 
of previously identified teeth. A catalog could 
be an identification key or a collection housed 
in a museum. In this case, an online catalog is 
provided at http://stri.org/english/kids/sharks/
dientes.html. 

In this part, students will use the catalog on 
the website to identify shark species based on 
the fossil teeth. The pictures in the catalog are 
clear and self-explanatory, thus affording ease of 
identification. Furthermore, the specimens from 
Figure 1 are very distinctive and unique for each 
organism. Clicking on each tooth on the website 
displays additional information about the species. 
If few computers are available, teachers can down-
load the pictures and accompanying information 
from the website. These can be formatted into 
information cards and available as resources in 
the classroom.

Ask students to observe the teeth in Figure 1 
and make comparisons with the images from the 
website. Encourage students to consider their data 
on the features and differences they recorded in 
Figure 2, as well as the information provided on 
the website. Different claims may arise—students 
may think that tooth “c” (tiger shark) is a longtooth 
tiger shark because of the similarities. Conduct a 
class discussion and have students articulate their 
reasoning for each of the responses. Encourage 
reexamination of the data if necessary, and through 
negotiation and consensus establish the following 
identifications: (a) megalodon; (b) snaggletooth 
shark; (c) tiger shark; (d) hammerhead shark; (e) 
lemon shark. 

When the teeth have been identified, pose the 
following question to students: Where do sharks 
live? The expected answers are water, oceans, and 

Geologic timescale showing some of 
the major events in Earth’s historyFIGURE 3
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the sea. Using the maps and the locations where the 
shark teeth were found, encourage students to articu-
late possible questions they now have about the teeth, 
sharks, or where sharks live. Continue the whole-class 
discussion guided by either of the following questions: 
If sharks live in water, why were the shark teeth found 
on land? Why were these fossils found on land if sharks 
are aquatic animals? Elicit students’ responses before 
moving on to Section 2. Students can learn about the 
biggest sharks that ever lived (megalodon) and also 
about recent sharks by exploring the “Present” and 
“Future” sections of the website.

Section 2: Dynamic nature of Earth 
through geologic time
For centuries, scientists believed that continents 
were fixed in their present positions. Over time, this 
claim was questioned in the face of new scientific evi-
dence. Alfred Wegener, a German meteorologist and 
geophysicist, proposed in his book The Origin of Con-
tinents and Oceans (first published in 1915) that all 
landmasses were originally joined in a single super-
continent named Pangaea (Wegener 1966). Wegener 
represented this concept of continental movement in 
a series of maps showing the breakup of Pangaea and 
the movement of the continents to their present-day 
locations. Wegener supported his “continental-drift 
theory” with a large amount of geologic, paleonto-

logic, and climatologic evidence. However, most ge-
ologists refused to accept this idea until the 1960s, 
when oceanographic research provided convincing 
evidence that the continents had once been joined 
together and subsequently separated (Monroe and 
Wicander 2009). 

Development of plate-tectonics theory
Based on the early concepts of continental drift by 
Wegener, the modern theory of plate tectonics has 
evolved. Geologists now explain the mechanisms of 
geologic change (dynamism) in relation to at least 
10 major plates making up the Earth’s surface (lith-
osphere) (Petersen and Rigby 1996). By complet-
ing Section 2, students will learn how the Earth has 
changed over geologic time. They will recognize that 
the some of the continents we now inhabit were once 
covered by water, or were positioned differently, sup-
porting the theory that throughout geologic time, 
Earth’s continents and oceans have been in motion.

Materials
6 pictures of the Earth at different periods of time •	
(one picture per student group; i.e., group 1: Earth 
90 mya; group 2: Earth 65 mya; group 3: Earth 50 
mya; group 4: Earth 35 mya; group 5: Earth 20 
mya; and group 6: Earth 5 mya) (http://jan.ucc.
nau.edu/~rcb7/mollglobe.html) (access is free)

Question Answer (also found on the website)

What is a fossil? Fossils are the remains of ancient plants and animals. 
Fossils can be shells, teeth, bones, and impressions of 
plants or animals preserved in the earth’s crust. 

How are fossils formed? For fossilization to occur, the organism is buried in sedi-
ment. Then, chemical alterations occur for many years 
where minerals from the sediment fill empty spaces in 
the organism (bone, tooth), which cause it to turn to rock 
and fossilize. 

How do paleontologists find fossils? When paleontologists look for fossils, they walk all over the 
area, looking closely at the ground. If the ground where the 
organism is buried is eroded, fossils can then be exposed. 

What are the main features of a shark tooth? Crown, root, edges, cusplets, neck, and heels

Student questions for Section 1, with answers providedFIGURE 4
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the following: (1) Continents have changed their posi-
tions or moved over time. (2) In the past, the ocean 
covered certain areas. 

Each group will make a presentation to communicate 
their explanation about the possible transformation the 
Earth experienced. Allow the class to question the pre-
senting group’s conclusions. Conduct a whole-group 
discussion and establish that the Earth has not been 
static, and the locations, shape, and orientation of the 
continents and oceans have changed over time. Show 
the animation that depicts the motion of the continents 
over time (see Materials list) and ensure that students 
note the dynamism of the Earth’s plates. In addition, 
reinforce the notion that the movement of the Earth 
occurs over a long period of time measured in millions 
of years. Pose the following question to make sure 
students are ready to move on: How can you explain 
that the shapes of Africa and South America seem to 
fit together? 

Section 3: Exploring the dimensions  
of geologic time
In order to understand the past, geologists deal with im-
mense spans of time lines. This magnitude of geologic 
time can be problematic to the untrained. For children, 

the time between each birth-
day can seem like an eternity, 
while the ages of their grand-
parents represent the oldest 
they can imagine. Even for 
an adult, 10 years seems like 
a long time. In Section 2, du-
ration of time was measured 
in millions of years. In this 
section, students will explore 
the dimension of geologic 
time and major evolutionary 
events such as the enormous 
time span between the forma-
tion of the Earth and the ap-
pearance of the major forms 
of life. An understanding of 
the magnitude of geologic 
time will further reinforce the 
occurrence of the Earth’s dy-
namic movements resulting 
in the drifting of continents 
explored in Section 2. 

Time (day)* Event in my day
Geologic time  

(million of years)* Event in life history

8:00 a.m. 4,700

8:30 a.m. 4,600

9:00 a.m. 4,500

9:30 a.m. 4,400

*30 minutes in everyday time represents 100 million years in geologic time 

Table to be filled out by students, comparing everyday 
time with geologic time FIGURE 5

World map (from previous section, •	 http://jan.ucc.
nau.edu/~rcb7/presentmoll.jpg)
Materials students need to make a group presentation•	
Animation of the movement of continents (•	 www.
classzone.com/books/earth_science/terc/content/
visualizations/es0806/es0806page01.cfm?chapter_
no=visualization) (access is free)

Procedure
Organize the class into six groups and distribute to 
each group a picture of the Earth at different periods 
of time during the past 100 million years, and a picture 
of the Earth as it is today. Every group will analyze a 
different period of time (see Materials list above).

Instruct students to explore the picture of the Earth 
from the past and compare it to one from the present. 
The following criteria can be used for the comparison: 
continent size, position, and shape; land area; presence 
or absence of countries or peninsulas; and distribution of 
the ocean. A designated group recorder will write down 
the key points emerging from the group’s discussion. 

Allow students time to discuss among themselves 
and establish a plausible explanation about how the 
Earth has changed through time. This explanation 
should be recorded to be shared in the whole-group 
discussion that follows. Their explanation may include 
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Materials
A journal for one day•	
Figure 3•	
Figure 5•	
Figure 1•	

Procedure
Instruct students to keep a journal 
for one day and to every 30 minutes 
document their activities. Suggest 
that students title the journal “My 
one day in time.” 

Provide students with Figure 3, 
a geologic timescale showing the 
major forms of life. Instruct students 
to use this figure and their journals 
to complete Figure 5, a table to 
compare the activities done in a day 
with the geologic time, where each 
30-minute block of the day is com-
pared with 100 million years in the 
geologic timescale. Figure 6 shows 
an example of a sixth-grade student’s 
response to Figure 5. Note this 
typical example where the student 
clearly notices a large period of time 
between the formation of the Earth 
and the first fossils. In addition, the 
student records the appearance of 
humans during the last time inter-
val. By completing this worksheet, 
students realize the dimension of 
geologic time.

Allow students time (around 20 
minutes) to analyze their results and 
answer the following questions in day 
time and geologic time (Figure 5):

What is the time span between •	
the formation of Earth and the 
first appearance of humans? 
What is the time span between •	
the formation of Earth and the first shark? 
How much time is between the first shark and •	
the first human?
During what period was the last time that the •	
sharks from the previous section (Section 1, 
Part 2) were able to swim in what it are today 
Florida and Panama?

Worksheet (Figure 5) filled out by a sixth-grade 
student from the Balboa Academy, PanamaFIGURE 6

Discuss students’ responses and establish that in geo-
logic time, 100 million years are necessary for major 
events to occur, as opposed to everyday time, where 
duration of events is about 30 minutes.

Assessment
Students can visit the link http://stri.org/english/kids/
sharks/tiempo.html to see a boat crossing the Panama 
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Canal. Have students write a journal entry describing 
their virtual trip through geologic time as indicated 
on the boat ride. Instruct students to roll the cursor 
over each of the dots as a guide describing each of 
the events. With limited computers, you can down-
load each of the pictures and provide the events on a 
continuum for students to observe and complete the 
assessment task. 

 Remind students that the fossil record tells us a 
lot about our past. Ask them to identify two things we 
can learn from the fossil teeth of sharks and to explain 
each of their responses.

Conclusion
The activities described can serve to introduce stu-
dents to paleontology, the branch of science that 
studies the evolution, interactions, and environ-
ments of prehistoric organisms. In identifying fun-
damental concepts and principles that underlie the 

Earth and space science standard, the National Sci-
ence Education Standards note that the presence 
of fossils indicates that many organisms that lived 
long ago are extinct (NRC 2000). While observing 
and studying fossils can be exciting to children, 
understanding the time span and -scale in Earth’s 
history can be abstract and requires a cognitive 
leap on the part of learners. Students’ involvement 
in the process as they observe, draw conclusions, 
and seek supportive data can make a dif ference in 
their understanding of abstract concepts that are 
necessary for further science learning. n
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Resources
Fossil sharks from Panama—http://stri.org/english/kids/sharks
Mollewide plate tectonic maps—http://jan.ucc.nau
 edu/~rcb7/mollglobe.html
Explore the world of Earth science—http://bit.ly/grb9cx
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