
LESSON 12: How do fossils form?
PREVIOUS LESSON We read an interview transcript about fossils found on Mt. Everest. From this interview, we found that these fossils are from tropical sea creatures that were

alive 400 million years ago. We used this information to revisit our consensus model to explain how and why fossils of sea creatures could be found at the top
of Mt. Everest. This led to new questions that we added to our DQB.

THIS LESSON

INVESTIGATION

3 days

  

In this lesson, we examine fossil evidence from around the world to understand that finding sea-creature
fossils far from water is common. We shift focus from Mt. Everest to fossil evidence found near Salt Lake
City, Utah, where we again see fossil evidence of a sea organism far from the ocean. As we wonder why we
see sea fossils far from the ocean, we study how fossils form through a video and a reading. From these, we
learn about fossilization, and find out that finding fossils from soft-bodied organisms without bones is rare.
Using rock layer evidence in Utah, we examine the relative ages of fossils and figure out how to predict
whether specific locations may have once been covered by water, thus explaining the presence of ancient
sea-creature fossils. We review and use our knowledge of mountain uplift to explain how older rock layers,
and buried fossils, can end up at higher elevations in Utah. Finally, we apply our new understandings to
explain the presence of sea lily fossils at the top of Mt. Everest.

NEXT LESSON We will revisit the Mt. Everest fossil record and realize that only a small portion of the original seafloor is present. We will analyze pictures of other locations
where landscapes have changed, make predictions about what might be happening, and then explore stations that gave us clues to what might be happening in
our images. We will come together as a class to describe these changes, watch time-lapse videos to see if these changes happen rapidly or over a long time,
and then update our Progress Trackers with new ideas to explain the disappearing seafloor layer on top of Mt. Everest.

BUILDING TOWARD NGSS

MS-ESS1-4, MS-ESS2-1, MS-ESS2-
2, MS-ESS2-3

WHAT STUDENTS WILL DO

Use evidence to explain how information from rock layers is used to figure out the relative age and location of fossils from Earth’s geologic
history.

Analyze and interpret data regarding rock layers and fossil patterns to describe how the Earth’s surface has changed through past plate
motions.

WHAT STUDENTS WILL FIGURE OUT

Rocks can form in layers, with younger rock layers on top of older layers.
The relative age of a fossil can be determined by examining the surrounding rock layers.
Fossils arise from ancient plants and animals buried and preserved under many layers of rock.
Mountain uplift can move rock layers and fossils to higher elevations.



Lesson 12 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 4 min NAVIGATION
Engage in a discussion to elicit prior knowledge about fossils.

A

2 8 min FOSSILS AROUND THE WORLD
Think about the fossil on Mt. Everest by considering a parallel phenomenon--evidence of fossils from ancient sea
and land-creatures throughout Utah. Record and share noticings and wonderings after examining maps of fossil
locations in Utah.

B-C Fossils From Around the World,
Notice and Wonder chart,
markers

3 8 min FOSSILS IN UTAH
Examine ancient jellyfish fossil found in Utah, and think about how it’s location far away from any present-day ocean
is puzzling. Record and share noticings and wonderings after examining evidence about the jellyfish fossil.

D-F Notice and Wonder chart,
markers, Word Wall poster

4 5 min HOW DO FOSSILS FORM?
Engage in a discussion to elicit prior knowledge regarding fossil formation.

G How Do Fossils Form? poster,
markers, Word Wall poster

5 8 min FOSSIL FORMATION VIDEO
Find out more information regarding the formation of fossils from a video.

H https://tinyurl.com/vzumtos, How
Do Fossils Form? poster, markers,
Word Wall poster

6 12 min FOSSILS OF BONELESS ORGANISMS
Find out more information about fossil formation from a reading. Learn that finding fossils from boneless creatures
(mainly sea creatures) is relatively rare, that the presence of fossils from sea creatures is evidence of a past sea floor,
and that sea creature fossils are commonly found in limestone rock layers.

I Reading: Fossil Formation, How Do
Fossils Form? poster, markers

End of day 1

7 1 min NAVIGATION
Re-engage with reading from previous day about fossils.

J How Do Fossils Form? poster

8 15 min UTAH’S PAST - ROCK LAYERS
Use an analogy to better understand that the position within a rock stratum can be used to determine the relative age
of rocks. Explain how rocks in the lower layers are older than the rocks at higher depths, and that the relative age of a
fossil is determined by its position within the rock layers. Examine rock layer evidence from Utah indicating the
presence of an ancient beach or shoreline near Salt Lake City.

K-Q

9 19 min UTAH THROUGH THE AGES
Examine a time series of maps showing the approximate location of Utah through Earth’s geologic history. Use map
evidence to explain the locations of both sea and land-creature fossils throughout Utah.

R-S Utah Through the Ages,
https://www.youtube.com/watch
?v=2yKNhbY3Nbk

10 10 min RETURN TO EVEREST
Use the data from Utah, as well as new evidence regarding Mt. Everest’s rock layers and relative position throughout
Earth’s past, to explain how a fossil of an ancient sea lily ended up high on Mt. Everest.

T-U Evidence Jigsaw

End of day 2

11 3 min NAVIGATION
Move into Scientists Circle to reconsider evidence from Mt. Everest.

U



Part Duration Summary Slide Materials

12 25 min REACHING CONSENSUS REGARDING EVEREST FOSSIL
Construct a model to explain how the fossil ended up on Mt. Everest. Reach consensus as a class regarding the
presence of the sea lily fossil on Mt. Everest.

V-X Utah Through the Ages, small
individual whiteboards, markers,
https://www.edumedia-
sciences.com/en/media/565-
formation-of-the-himalayas

13 15 min UPDATE OUR PROGRESS TRACKER
Update our Progress Tracker with what we have figured out about why we see the fossil of an ancient sea creature
near the top of Mt. Everest.

Y

14 2 min NAVIGATION
Think about why there is so little of the ancient sea floor (in which the sea lily fossil was found) left on Mt. Everest.

Z

End of day 3



Lesson 12 • Materials List
per student per group per class

Lesson materials science notebook
Reading: Fossil Formation

Fossils From Around the World
Utah Through the Ages
Evidence Jigsaw
small individual whiteboards
markers

Notice and Wonder chart
markers
Word Wall poster
How Do Fossils Form? poster
https://tinyurl.com/vzumtos
https://www.youtube.com/watch?v=2yKNhbY3Nbk
https://www.edumedia-sciences.com/en/media/565-formation-of-the-himalayas

Materials preparation ( minutes)
Review teacher guide, slides, and teacher references or keys (if applicable).

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available.

Test the video clip prior to day 1:
Becoming a fossil: https://tinyurl.com/vzumtos

Test the video clip prior to day 2:
North America from 200mya to present: https://www.youtube.com/watch?v=2yKNhbY3Nbk

Test the video clip prior today 3:
Animation of formation of Himalayas: https://www.edumedia-sciences.com/en/media/565-formation-of-the-himalayas

Be sure that the Word Wall poster is ready and visible during this lesson.

Prepare all posters using chart paper and markers:
Day 1 - Notice and Wonder chart
Day 1 - How Do Fossils Form?

https://tinyurl.com/vzumtos
https://www.youtube.com/watch?v=2yKNhbY3Nbk
https://www.edumedia-sciences.com/en/media/565-formation-of-the-himalayas


Lesson 12 • Where We Are Going and NOT Going
Where We Are Going

Students engage with the re-anchoring phenomenon introduced in Lesson 11 (sea lily fossil found on Mt. Everest) by examining evidence from rock layers and maps of prehistoric Earth.
By examining a parallel phenomenon (jellyfish fossil found near ancient shorelines along Rocky Mountains in Utah), students explain how fossils of ancient sea creatures are found far
from present-day oceans (through the motion of plates on Earth’s surface), and how they arrive at higher elevations (through uplift). Additionally, students will understand how fossils of
boned and boneless organisms form in general.

Where We Are NOT Going

As part of this lesson, students will understand that the relative age of rock layers can be determined based on their location within rock strata. Students will neither be required to name
specific types of rock, nor will they need to recall the time periods in Earth’s past corresponding with the formation of specific rock layers.



4 min

8 min

LEARNING PLAN for LESSON 12
1 · NAVIGATION
MATERIALS: science notebook

Review students’ ideas about how a fossil could be found near the top of Mt. Everest from Lesson 11. Display slide A. Say, In the last
class we found out that there are fossils up near the very peak of Mt. Everest and thought about how they ended up there. Before we continue our
investigation, let’s take a moment to see what we already know about fossils. This may give us more ideas about how a fossil got there.

Elicit students’ prior knowledge regarding fossils.✱ For the next 3 minutes, facilitate a brief discussion in which students share their
knowledge and experiences regarding fossils. Say, When you hear the word fossil, what comes to mind? If students are hesitant to share,
provide further prompts from your own personal experiences such as, Fossils remind me of things I’ve seen in museums, great big dinosaurs
towering over my head! As students share, acknowledge all responses and refrain from evaluating any responses for their accuracy.

Suggested prompt Sample student response

When you hear the word fossil, what comes to mind? I think of giant dinosaur bones, like the ones I see in museums!

I think fossils are like records of dead things.

Aren’t fossils just like a bunch of bones that make up an animal?

✱ ATTENDING TO EQUITY

The purpose of this discussion is to provide
a space for students to openly share their
personal knowledge, experiences, and
ideas about fossils. It’s important to model
for students that we are open to all ideas
since we may know little about fossils and
how they form. If certain responses (such
as incorrect or partially correct ideas) cause
argument or conflict, you may offer that as
we figure out more, we may revisit some of
these initial ideas should it seem relevant
at the time.

2 · FOSSILS AROUND THE WORLD
MATERIALS: science notebook, Fossils From Around the World, Notice and Wonder chart, markers

Transition to looking at fossil data from Utah. Say, We seem to have some interesting ideas about fossils. This makes me think back to the
fossil on Everest. It seems strange that we see fossils of tropical sea organisms on the top of Everest.

Pose the following question, Is it unusual to find fossils of ocean-dwelling organisms in a place without any water? Let’s take a look at some data
to see. Display slide B. Instruct students to construct a Notice and Wonder chart in their notebooks.

Give each group a set of three world maps. Ask students to examine three world maps on slide B, each displaying the locations of fossils
from three different types of sea life. Tell students that they will have 3 minutes to examine the three world maps and list any
interesting patterns regarding the locations of past sea life in their notebooks. Remind students to first write down their own noticings
before sharing with a partner.

Notice and Wonder. While students are examining the world maps, set up a Notice and Wonder poster. titled, “What do you notice in
these maps of past sea fossils?



Mollusca
(Snails, octopus, clams)

Cnidaria
(Jellyfish)

Porifera
(Sponges)

Display slide C. Repeat the prompt from the previous slide, What do you notice in these maps of past sea fossils? For the next 2 minutes,
invite students to share their noticings. Record these on the Notice and Wonder chart.

Suggested prompt Sample student response

What do we notice in these maps about past sea life? There are lots of fossils of sea creatures far away from present day
oceans.

The US, Europe, China, and the west coast of South America seem to
have lots of sea fossils.

Ask students to now share what these patterns make them think or wonder about. Say, We’ve noticed some interesting patterns. What does
this make you wonder about in terms of the locations of past sea organisms?

For the next 2 minutes, invite students to share their questions and wonderings. Record these ideas on the Notice and Wonder poster.

Suggested prompt Sample student response

We’ve noticed some interesting patterns. What does this make you
wonder about in terms of the locations of past sea organisms?

I wonder how those sea creatures got there?

I wonder if there used to be more ocean in the past, like when that
animal lived?

Transition away from the world maps by saying, From what some of you noticed, it seems as though finding fossils of sea life far away from
oceans isn’t that unusual. But, that brings up more questions like the ones you shared. To begin to understand this better, let’s take a look at a location
that’s closer to home than Mt. Everest.



8 min3 · FOSSILS IN UTAH
MATERIALS: science notebook, Notice and Wonder chart, markers, Word Wall poster

Present fossil evidence from Utah. Display slide D. Present students with the evidence of the jellyfish fossil found near Salt Lake City,
Utah. For students unfamiliar with the location of Utah, consider displaying a United States map and indicating the location of Salt Lake
City. Say, Let’s zoom in on one place that’s a little closer to us here in the U.S. Let’s look at this 500 million-year-old jellyfish fossil found in Utah, not
far from Salt Lake City.

Invite students to examine the jellyfish fossil and its location on the map. Allow 2 minutes for students to share what they notice with
the class. This does not need to be recorded on the Notice and Wonder chart or poster. Display slide E. To help focus this share-out on
the location of the fossil, offer the following information:

Keep in mind that jellyfish live mainly in saltwater, and either tropical or deep oceans.
When we look at the map, we notice that this fossil is quite far from both the Atlantic and Pacific Oceans.
The closest body of water is Great Salt Lake, which contains freshwater.

ADDITIONAL
GUIDANCE

Students may notice that Salt Lake City is located near the Rocky Mountains. Students may also begin
describing how this is similar to Mt. Everest and the Himalayas, and then attempt to draw conclusions
about fossils, mountains, and plate movement. Rather than pursue this line of inquiry at this moment, tell
the class to make a note of this because it may help us explain something later in the lesson. By first
developing a deeper understanding around fossil formation and rock layers now, students will later be able
to make richer connections between the fossil found in Utah and the one at Mt. Everest.

Jellyfish fossil
(fossil on left, drawing on right)

Location of jellyfish fossil
(road map)

Location of jellyfish fossil
(satellite image)

Examine other fossils found near Salt Lake City, Utah. Display slide F. Say, Let’s compare this with other fossils of similar age found in Utah.

Turn and Talk. Give students 3 minutes to examine and discuss the three maps with a partner. Remind students to record their noticings
in their notebooks in the same Notice and Wonder chart from earlier.



Jellyfish fossils Trilobite fossils
(sea organism)

Reptile Fossils
(land organism)

Invite students to share their noticings. Allow 2 minutes for students to share what they notice with the class. Record these on the
Notice and Wonder chart with a different colored marker than the noticings recorded earlier.

Suggested prompt Sample student response

What patterns do you notice? Fossils from sea creatures seem to be mainly on the left half of the
map.

Fossils from reptiles (land creatures) seem to be on the right half.

There’s way more reptile fossils than sea fossils.

Turn and Talk. Give students 2 minutes to discuss with a partner what these patterns make them wonder about. Say, What do these
patterns make you think or wonder about? Remind students to write down their questions in their Notice and Wonder chart in their
notebooks.

Invite students to share. For the next 2 minutes, have volunteers share their questions and wonderings with the class. To promote
greater equity and focus on classroom norms around active listening, consider asking students to share their partner’s ideas rather than
their own.

Suggested prompt Sample student response

What do these patterns make you think or wonder about? Why are there more land animal fossils than sea animal fossils?

Why are there more sea fossils on one side and more land fossils on
the other side?



5 min

Transition towards looking at the process of fossil formation. Say, I wondered about some of these things too! It turns out that there are
scientists who study these ancient fossils--we call those scientists paleontologists. Write the term Paleontologist on the Word Wall poster.
Say, Let’s consider some of our questions by first taking a closer look at how fossils form.

ADDITIONAL
GUIDANCE

Some of the patterns noticed may involve examining the differences between fossils of land-based and
sea-based organisms, and why we may see some more than others. This provides an opportunity to briefly
look at how fossils form in general, why we see fewer fossils from organisms without bones, and how the
presence of water may help preserve fossils from organisms without bones. We will pick up the storyline as
to why we see jellyfish in Utah and the sea-organism fossil on Mt. Everest, once we know how fossils form.

4 · HOW DO FOSSILS FORM?
MATERIALS: science notebook, How Do Fossils Form? poster, markers, Word Wall poster

Turn and Talk. Display slide G. Allow 2 minutes for students to discuss with their partner what they know about fossil formation. While
students are talking with their partners, prepare the How Do Fossils Form? poster.

Facilitate a share-out. Allow 2 minutes for students to share their ideas. Remind students that they’ve already shared some initial
thoughts about fossils earlier in the lesson. Say, Earlier, we shared what knew about fossils. What thoughts do you have about how fossils form?
What does it take to make a fossil? As you share out I’ll record our ideas so we can see what we already know, and what new things we find out later.
Record all ideas on the How Do Fossils Form? poster with one color marker. You will use a second color to add to this poster later.

ADDITIONAL
GUIDANCE

This share-out is meant to elicit all prior ideas students have about fossil formation. Remind students that
they’ve already shared their initial knowledge of fossils earlier in the lesson. Push students to now think
more about fossil formation. Students’ experience with fossils will likely vary. It is important to encourage
students to share what they know, even if they have not seen or touched an actual fossil. Encourage
students to talk about how they’ve seen them in videos, shows, movies, books, and on the internet.

Suggested prompt Sample student response

What thoughts do you have about how fossils form?

What does it take to make a fossil?

Something dies and its bones are left behind and form a fossil.

The bones of an organism get buried in the ground and then more dirt
goes on top.

Layers and layers of dirt collect on top of a dead organism.

Wrap-up share-out. Say, I’ve heard a number of people discuss and share that bones are involved somehow in fossil formation. You’re right!
Display slide F again. Say, Most of the large fossils we see today come from the bones left behind. In fact, all those reptile fossils we saw in the
map of Utah are from bones!

Problematize fossils formed from organisms without bones. Say, Lots of us mentioned bones earlier, but what about an organism that has no
bones, like a jellyfish? What gets left behind to form the fossil? If the idea of decomposition of everything (all tissue) but the bones comes up
in the previous share-out, then push students to consider the following: If the soft parts of an organism normally decompose, then what’s left
behind to form a fossil?

Say, It turns out that this problem may be why we don’t see as many fossils from soft-bodied organisms, like jellyfish. So, the jellyfish fossil found in
Utah might actually be quite rare!



8 min

12 min

5 · FOSSIL FORMATION VIDEO
MATERIALS: science notebook, https://tinyurl.com/vzumtos, How Do Fossils Form? poster, markers, Word Wall poster

Introduce the video about fossil formation. Say, To better understand why we see more fossils from animals with bones than animals without
bones, let’s look at how fossils are actually formed.

Show the video. Display slide H. The video is located at https://tinyurl.com/vzumtos . Explain to students that they will watch the video
twice. The first time, they should focus on watching and listening, not taking notes. They will have an opportunity to watch the video
again and to write notes. While video is playing, be sure to display the How Do Fossils Form? poster.

ADDITIONAL
GUIDANCE

For this lesson, only show until timestamp 1:55. The rest of the video describes how fossils become exposed
at the surface, which is more relevant for the next lesson.

Replay the video a second time. Prompt students to take notes on how a fossil forms during the video replay. Remind students to be
prepared to share with the class. These notes can be written in their notebooks or on scratch paper. The class poster will contain all the
relevant information in the end.

Revisit the How Do Fossils Form? poster. After the video replay, ask students which ideas from the video were already on the poster.
Put check marks next to those ideas. Give students a chance to rephrase any of the wording from the original ideas. Ask students what
new information about fossil formation they found out from the video. Record any new ideas on the How Do Fossils Form? poster
using a different colored marker.

ADDITIONAL
GUIDANCE

The video describes in general the most common process of fossil formation. Here are some sample ideas:
An animal dies at a particular location.
If the animal is buried quickly, scavengers cannot consume it, allowing more of it to become a
fossil.
Eventually, the soft parts of the animal decays (decomposition).
Water helps the process because the soil at the bottom of a body of water is soft and the animal’s
body gets stuck in sediment and buried quickly before the remains can be scavenged.
Calcium in the hard parts (bones) is replaced by minerals from the environment which essentially
turns the bone into stone.
Added sediments press down on the animal’s hard remains (Deposition/Sedimentation).
With added pressure from sediments above, the remains harden to form fossils (Fossilization).
New rock layers continue to form on top.

If one or more of these ideas is not mentioned, consider playing the video one more time and pausing at
the moments they are discussed. Then, add them to the poster.

6 · FOSSILS OF BONELESS ORGANISMS
MATERIALS: science notebook, Reading: Fossil Formation, How Do Fossils Form? poster, markers

Introduce reading on fossil formation. Display slide I. Remind students that the video talked about how the soft parts of dead
organisms usually decay until only the bones are left. Say, For animals with entirely soft bodies, with no bones, shouldn’t they decay completely
until nothing is left? Then how do we get fossils from things like jellyfish?

https://tinyurl.com/vzumtos


1 min

15 min

Guide students by explaining that there must be a different process at play when it comes to fossils formed from boneless organisms,
like the jellyfish in Utah.

Reading and annotation. Give students 10 minutes to read and annotate the reading, Fossil Formation. As this reading is brief and split
into clear sections addressing specific questions, it may not be necessary to use a thorough annotation protocol. Suggest to students
that they may use any method they are familiar with already. Consider asking students to highlight, underline, and write in the margins
of the reading.

Revisit the How Does a Fossil Form? poster. For the next 4 minutes, ask students to share any new ideas that should be added to the
How Does a Fossil Form? poster. Record these ideas with the same color marker used after the video.

Add words to word wall. Ask students if there are any new ideas or terms they’d like to add to the word wall from the video or reading.
Some words you should expect students to mention are: fossil, fossilization, sediment, and sedimentation.

Transition to Utah’s rock layers. Say, Now we know how fossils form from organisms with and without bones. But earlier, some of you mentioned
that we only see fossils from soft-bodied sea organisms (like the jellyfish) in one part of Utah, while we see many more fossils from land organisms
in another part! Why?

End of day 1

7 · NAVIGATION
MATERIALS: How Do Fossils Form? poster

Transition to Utah’s rock layers. Display slide J. Say, Now we know how fossils form from organisms with and without bones. But earlier, some of
you mentioned that we only see fossils from soft-bodied sea organisms (like the jellyfish) in one part of Utah, while we see many more fossils from
land organisms in another part! Why?

8 · UTAH’S PAST - ROCK LAYERS
MATERIALS: science notebook

Introduce evidence regarding Utah’s rock layers. Display slide K. Say, In order to figure out why Utah has this interesting fossil distribution, we
may need to look into Utah’s past. Is there some evidence that might help us look back into Utah’s ancient past, even before humans existed? Allow 1
minute for share responses.

If no one brings up the idea of looking at Utah’s rock layers, explain to students that one way in which scientists attempt to recreate
what a location may have looked like in the distant past, before human records were kept, is to examine the rocks beneath the surface
of the Earth.

Develop the laundry-bag analogy for examining rock layers. Display slide L. Say, When scientists dig beneath the Earth’s surface, they can
see many of the rocks that have accumulated over time. From this, we can reconstruct a timeline of what a place may have looked like in the past.
This idea seemed complicated until I thought of a different way to think about it.

Explain to students that a useful analogy for thinking about the relationship between layers of rocks and the relative age of each layer, is
to think of clothes in a laundry bag as follows:

✱ ATTENDING TO EQUITY

Using analogies in science. Scientists use
analogies as a way to explain more
complicated concepts or processes. Often
analogies involve substituting the technical
with the colloquial, thus granting access to
a larger audience and ensuring that more
people can engage in the thinking and
sense-making required to understand
complex phenomena. Additionally, a
carefully selected analogy may help a
learner draw connections between a new
concept and their own knowledge or lived
experience. Ideally, this serves to increase
cognitive engagement and understanding
in the classroom.



At the beginning of the week (i.e. Monday), you look down into the laundry bag and notice that it’s empty. As you finish with Monday’s clothes, you put
them in the laundry bag and put on new clothes on Tuesday. As each day goes by, you change into new clothes and place the old dirty clothes into the
laundry bag. The clothes pile up, or accumulate, on top of the previous layer from the day before. By the end of the school week, you will find
Monday’s clothes near the bottom, and the Friday’s clothes near the top.✱

Pose the following as a quick check for understanding, If you wanted to see which socks you wore on Tuesday, could you just look at the top of
the pile in the laundry bag? Why or why not? Allow students 1 minute to share responses.

Suggested prompt Sample student response

If you wanted to remember which socks you wore on Tuesday, could
you just look at the top of the pile in the laundry bag?

Why or why not?

You could NOT simply look down into the laundry bag.

This is because when you look down into the bag, you only see the
top-most layers of clothes which are from Friday. If you want to see
the socks worn on Tuesday, you would need to dig through all the
clothes on top from Friday, Thursday, and Wednesday.

Connecting the analogy to rock layers. Display slide M. Prompt students to think about rock layers again. Say, I think we can look at the
layers of rock beneath the Earth in a similar way. How can we use the laundry bag analogy to understand the relationship between the age and the
depth of a particular layer of rock?

Suggested prompt Sample student response

How can we use the laundry bag analogy to understand the
relationship between the age and the depth of a particular layer of
rock?

Just like with the clothes, the rocks that are deeper underground are
older than the ones near the surface.

I’m not sure how to connect the two!

Ask a few students to respond. If students are struggling to make the connections, consider asking the following prompt: What process on
Earth is similar to new layers of dirty clothes falling on top of older layers?

Introduce the term sedimentation at this point if it has not come up already. For this lesson, sedimentation refers to the layering or
settling of new rocky material (soil, rocks, sand, etc…) on top of old rocky material. Add the term sedimentation to the Word Wall if it has
not already been added. If we wanted to find the oldest layers of rock, where should we look? Allow students 1 minute to respond.

Suggested prompt Sample student response

What process on Earth is similar to new layers of dirty clothes falling
on top of older layers?

It’s sort of like when new layers of rock or soil rest on top of older rocks
that are already there.

If we wanted to find the oldest layers of rock, where should we look? You will need to look deeper beneath the Earth’s surface.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING PATTERNS

Students should notice the patterns below:
Most of the fossils from land
organisms are located in an area
currently home to the Traverse
Mountains and the Wasatch
Range.
The area between mountains is
lower in elevation and where we
find most of the fossils from sea
organisms.

Should students struggle to see how the
locations of the various fossils coincide
with the higher and lower elevations near
Salt Lake City, consider overlaying the fossil
maps over the relief map around Salt Lake
City.



Introduce Utah’s rock layers. Display slide N. Explain to students that the slide shows the result of
sedimentation after many millions of years. Say, Here, the different colors clearly show the different layers of
rock. Time permitting, consider asking for volunteers to identify which colors represent the older or
younger rock layers.

Connecting back to fossils. Prompt students to make the connection between the relative age of rock
layers, and the relative age of the fossils found in a particular layer. Say, What can we tell about an organism
when we find its fossil in a specific rock layer? Allow 1 minute for student responses.

Suggested prompt Sample student response

What can we tell about an organism when we find its fossil in a
specific rock layer?

We can tell it’s approximate age.

We can tell the organism’s relative age by comparing its location with
the layers of rock above and below it.

Guide students to think further by saying, So it seems that a fossil can not only tell us what lived in a particular place in the past, but also
approximately how long ago it lived there based on which layer of rock we find it in.

Display slide O. Explain to students that in the area near where the jellyfish fossil was found, there is a very large chain of mountains,
called the Rocky Mountains. In many places throughout the Rocky Mountains, sedimentary rock layers are clearly visible without the
need to dig deep beneath the Earth’s surface.

Turn and Talk. Remind students that by using what we figured out from previous lessons, we should be able to explain why the Rocky
Mountains likely exist. Ask students to develop an explanation for why the Rocky Mountains exist. Say, It’s incredible that we can see these
rock layers now on the sides of the great Big Rocky Mountains. But, how did this happen? How did the rock layers that were originally so deep
beneath the surface end up so high in the mountains? Allow students 2 minutes to discuss with a partner before sharing.

ADDITIONAL
GUIDANCE

At this point, students will need to put together the following pieces from previous lessons to explain how
the Rocky Mountains formed.

From Lesson 6, students should recall that the Earth’s surface undergoes constant change due to
convection in the Earth’s mantle.
As a result, we saw in Lesson 7 that the continents are actually moving around and have been in
different locations in the past.
Finally, we discovered in Lesson 9 that sometimes when continents collide, they produce
mountains through uplift.

If necessary, remind students to find relevant information in their science notebooks from Lessons 6, 7, and
9.

Guide students to look closely at the rock layers revealed by mountain uplift near the jellyfish fossil location. Display slide P. As you
point to the first diagram, Say, If we zoom out and look at a relief map around the location of the jellyfish fossil, we notice that there are a number
of mountain ranges in the area. But let’s take a closer look at Traverse Mountains since that is near where the fossil was found.



1st image - Relief map of Traverse
Mts showing related mountain
ranges of the Rockies.

2nd image - Traverse Mts. showing
multiple layers with evidence of two
distinct past shorelines.

3rd image - Top view of the Traverse
Mts. Salt Lake City is located off the
map to the left.

Help students orient themselves when viewing the top-down relief map of the area in Utah around Salt Lake City. Describe how there
are three mountain ranges surrounding Salt Lake City, all of which are part of the Rocky Mountains. We are going to focus on the
southernmost range, the Traverse Mountains, since that is in close proximity to the jellyfish fossil location.

Explain to students that the second image is a side-view photo of the Traverse Mountains. Point to the second diagram and say, Now if
we look at the mountains from the side, we see distinct rock layers.

Tell students that scientists have found large amounts of sand in the rock layers along the side of the Traverse Mountains. Ask students,
Where do we normally see sand? Students will likely say “at the beach” or “ near an ocean.” Tell students that this is precisely what scientists
think as well.

Explain that the third image shows where scientists believe two past shorelines used to be located, likely many millions of years ago.

Turn and Talk. Display slide Q. Remind students that if we look back at the locations of some of the fossils from our previous maps, we
may see an interesting pattern. Allow 2 minutes for students to discuss with a partner what patterns they notice. Ask for one or two
students to describe the patterns they noticed.✱

Summarize information. Say, When we look at the layers of rock on the side of the mountains near Salt Lake City, we see evidence of specific
types of rocks, particularly sand, indicating that a beach and shoreline existed in the past in the areas where we now have mountains.



19 min9 · UTAH THROUGH THE AGES
MATERIALS: science notebook, Utah Through the Ages, https://www.youtube.com/watch?v=2yKNhbY3Nbk

Transition to looking at Utah’s past. Say, If we combine the fossil pattern we see in Utah with what we
know about how mountains form through uplift, can we explain what happened here in Utah many millions
of years ago?

Allow 2 minutes for students to offer ideas about Utah’s past. Then say, You have some interesting
ideas about Utah’s past, or what it may have looked like long ago. I came across some information that may
be useful. Let’s check it out!

Display slide R. Give one Utah Through the Ages to each group. Tell students to look over the maps
with their group or partner for the next 5 minutes. Ask students to make a note of any interesting
patterns in the Notice and Wonder chart from earlier. Say, What do you notice when looking at the
maps? Remind students to also look at the caption for each image for more information.

To help students focus on the relevance of this information, say, What do you notice when looking at the approximate location of present-day
Utah?

Suggested prompt Sample student response

What do you notice when looking at the maps? The continents are always moving.

It looks like there was one giant ocean a long time ago.

The continents all moved. They are in different locations now than
they were before.

Continents seem to come together into a larger continent around
250mya, but were apart before and after that.

North America looks like it was an island starting around 400mya.

What do you notice when looking at the approximate location of
present-day Utah?

Present day Utah seems to be near a large body of water as recently
as 100mya.

It seems like Utah could have been a beachfront from 100mya all the
way back to 540mya.

Guide students to consider the jellyfish fossil. Say, It sounds like you’ve noticed that the area near Utah was in fact near an ocean long ago.
Keeping in mind that the jellyfish fossil from earlier was 500 million years old, can we now explain how the jellyfish could have lived in this area?
Allow students 2 minutes to share ideas with the class.

Suggested prompt Sample student response

Can we now explain how the jellyfish could have lived in this area? Since parts of Utah were near an ocean between long ago, it seems
possible that this jellyfish could have swam in the ocean near here.

✱ SUPPORTING STUDENTS IN
ENGAGING IN CONSTRUCTING
EXPLAINING AND DESIGNING
SOLUTIONS

At this point, students should be able to
construct the following explanations:

Since parts of Utah were near an
ocean between 100-540 million
years ago, it seems possible that
this jellyfish could have swam in
the ocean near here. The jellyfish
would have have died, sunk to the
ocean floor, and been covered up
by layers of sediment before it
could decay.
The part of Utah with sea-creature
fossils was likely covered by an
ocean or body of water. This body
of water formed a beach in the
area of Utah that we’ve seen on
the relief maps. The areas to the
right (east) of the beach were
likely above sea level and are
where we now find land-creature
fossils. The area to the left (west)
of the beach was the ocean and is
where we find sea-creature fossils.



10 min

Guide students to consider the sea-creature vs. land-creature fossil pattern. Say, Can we also use this new information to explain the locations
of sea and land-creature fossils in Utah? Allow students 2 minutes to share with the class.

Suggested prompt Sample student response

Can we also use this new information to explain the locations of sea
and land-creature fossils in Utah?

The part of Utah with sea-creature fossils was probably where an
ocean existed. The areas to the right of this ocean formed a beach
where all the land creatures lived and then left their fossils after
dying.

Peer feedback opportunity. Display slide S. Explain to students that they will construct an explanation individually in their notebook,
then share it with a partner in order to receive feedback.✱

Say, Take everything you just heard and the information from the maps to construct your explanations. Remind students that the purpose for
giving and receiving feedback is to help clarify their explanation. Give students 3 minutes to individually develop an explanation for
prompts below:

Explain how the jellyfish could have lived in the area near Salt Lake City.
Explain the locations of sea and land-creature fossils in Utah.

Allow students an additional 3 minutes to share explanations and feedback with one partner. Finally, give students 2 minutes to revise
their individual explanation in their notebooks based on peer feedback.

Reaching consensus. Allow 2-4 minutes for volunteers to share their explanations with the class. Ask for additional responses should the
responses seem incomplete.

ADDITIONAL
GUIDANCE

If students have difficulty visualizing the locations of the continents, specifically North America millions of
years ago, consider using the following simulation: https://www.youtube.com/watch?v=2yKNhbY3Nbk .

This simulation focuses on plate movement in and around North America from 200 million years ago to
present. Though useful as a visual aid, this simulation does not model go back 500 million years, which is
the approximate age of the jellyfish fossil. Some students may point out this discrepancy.

10 · RETURN TO EVEREST
MATERIALS: science notebook, Evidence Jigsaw

Transition back to Mt. Everest fossil. Display slide T. Remind students that we now understand how fossils form and why it’s possible to
see fossils of ancient sea creatures so far away from oceans today. Ask students to think about how it’s possible to find a fossil on Mt.
Everest.

Say, We can now explain the patterns of land and sea-creature fossils in Utah, near the Rocky Mountains. How can what happened in Utah’s past
help explain how the fossil ended up on Mt. Everest?

Rather than push for responses at this point, ask students to instead consider what type of evidence would help them construct a strong
argument for how the fossil ended up near the peak of Mt. Everest. Say, What additional evidence might help us construct a better
explanation? Allow 3 minutes for students to share responses.

https://www.youtube.com/watch?v=2yKNhbY3Nbk


Suggested prompt Sample student response

What additional evidence might help us construct a better
explanation?

We could look at the rock layers in Mt. Everest to see if there was once
water in this area.

We could look at maps of where the continents used to be and see if
the area near Mt. Everest was near water.

If students have difficulty coming up with evidence, remind them of the types of evidence we used to figure out what happened to Utah
in the past. Though many types of evidence are useful, the ones that are most relevant to the activities from this lesson include the
following:

Information on the rock layers in Mt. Everest to check for evidence of water in this area.
A map showing the locations of land and water 450-520 million years ago.

Evidence jigsaw. Say, You have some great ideas of where to look! I heard some ideas about looking back at ancient rocks to figure out how old they
are and to try to match them with the location of Mt. Everest long ago. Let’s see if the following helps us.

Display slide U. Split the class in half, with one half of the groups looking at evidence regarding the rock layers of Mt. Everest, while the
other half examines a time series of maps with Mt. Everest. Distribute the appropriate handouts from Evidence Jigsaw to each group.
Explain to students that they will have 3 minutes to examine and discuss the evidence with their group. Prompt students to write in
their notebooks their responses to the following:

What does the evidence show?
How does the evidence help us understand what Mt. Everest looked like in the past?
How does the evidence help us explain how sea fossils could be found near the peak of Everest?

Say, Tomorrow we will share our findings with one another to see if we can explain how the fossil got to the top of Mt. Everest.

Mt. Everest Rock Layers Evidence Mt. Everest Time Series Evidence

Present 66mya 100mya

200mya 252mya 300mya



3 min

25 min

End of day 2

11 · NAVIGATION
MATERIALS: science notebook

Gather the class into a Scientists Circle. Display slide U again. Remind students of evidence jigsaw from the previous day. Ask students
to use their notebooks to recall their responses from the previous day.

12 · REACHING CONSENSUS REGARDING EVEREST FOSSIL
MATERIALS: science notebook, Utah Through the Ages, small individual whiteboards, markers, https://www.edumedia-sciences.com/en/media/565-formation-of-the-himalayas

Display slide V and W as needed. Explain that groups will now share how they used the evidence to explain how the fossil ended up on
Mt. Everest.

Remind students that listening carefully will be especially important because they need to gather new information based on the other
evidence and because this represents another opportunity to clarify uncertainties about their own evidence. Encourage students to also
point to the evidence on the slide if it helps to clarify their explanation.

Allow 5 minutes for students to share explanations. Encourage other students to ask clarifying questions when appropriate.

KEY IDEAS From the Mt. Everest Rock Layers evidence, students should notice that only the top two layers of rocks
contain fossils, that both layers are made of limestone (evidence for a past sea or ocean flow according to
the reading), and that we see sea fossils in the topmost layer (further evidence that this layer was once near
or under water).

From the Mt. Everest Time Series evidence, students should notice that the approximate location of where
Mt. Everest currently stands was once surrounded by water. This increases the likelihood that sea creatures
could have once lived near the area which would eventually form Mt. Everest. (The approximate location of
Mt. Everest is shown with a gray circle throughout each map.)

Construct a Model. While still in the Scientists Circle, distribute small whiteboards to each group. Display slide X. Ask students to use
their small whiteboard to construct a model explaining how the 500 million year old fossil of a sea-lily ended up near the top of Mt.
Everest. Allow 5 minutes for groups to construct their model(s). Suggest to students that they make a time-series in their model, like the
ones seen in this lesson, to show change over time. Models should include at least one diagram of the past, when the fossil started
forming, and one diagram showing the present location of the fossil (see diagrams below).

Say, Let’s put together the things we just figured out to explain how the fossil got to the top of Mt. Everest. On your whiteboard, draw a model to
explain how this could have happened.

Remind the students that their model(s) should do the following:
Show the current and past locations of the Indian plate, the Eurasian plate, Mt. Everest, and bodies of water.
Show the past location of an ancient sea lily.
Explain how the ancient sea lily became a fossil and ended up near the peak of Mt. Everest.



ADDITIONAL
GUIDANCE

If students are struggling to construct these models, suggest to students that they may draw two models if
needed. The first model could show the top-down view of the location of continents, Mt. Everest, and any
oceans at various times in the past and at present. The second model could show a side-view of the gradual
formation of the sea fossil on Mt. Everest over time, starting with the presence of an ancient sea or ocean.

For students struggling specifically to include mountain uplift as a way to explain how the fossil ends up
near the top of Mt. Everest, prompt them to revisit what they’ve figured out already during Lessons 7 and 8.
Consider taking a moment for the whole class to turn back to their progress tracker or a specific page in their
notebook where this idea was developed.

KEY IDEAS Final models will vary but should include the following pieces:
Time 1a - (540-300 million years ago) - No mountain chain yet, body of water is present, sea
organism dies and settles into sea sediment
Time 1b - (200-66 million years ago) - Body of water slowly disappears as plates get closer and
come into contact, fossil is buried under more rock layers
Time 2 - (66 million years ago to present) - Himalayas form as Indian and Eurasian plates push
into each other, fossil rise in elevation due to uplift eventually reaching the peak of Mt. Everest as
uplift continues.

For reference, the times listed in parentheses come from the time-series world maps. It is not necessary for
students to list actual dates, though some students may note this since to account for the approximate age
of the fossil.

Students may also combine Times 2 and 3 into one step in the model. However, be sure that the models
show the body of water disappearing and the mountains forming at some point.

Reaching consensus. Remain in a Scientists Circle. Prompt students to display their whiteboard models for everyone else. Say,
What did we find out and how do we represent it?

Prompt students to look at all the models, and to identify areas of strengths or any ideas needing clarification. Allow 5 minutes for
volunteers to share with the class. For the next 5 minutes, guide students in developing a class consensus model on the board. Begin
with the pieces that appear most often in students’ models. Say, It seems like many of you included this in your model. Let’s start with that.

Continue until all the common pieces are incorporated into the final model. As reference, the final model at this point will vary but
should look similar to the following:



How could fossils get to the top of Everest?
Time 1 (Shallow sea) Time 2 (Mountains forming)

ADDITIONAL
GUIDANCE

Students may struggle to visualize how there may have been a body of water between the Indian and
Eurasian plates which disappeared when the plates collided in the past to form the Himalayas.

Consider showing the the following animation to help visualize this process:
https://www.edumedia-sciences.com/en/media/565-formation-of-the-himalayas

ASSESSMENT
OPPORTUNITY

As an optional assessment, once the class consensus model is developed, consider providing students with
a handout displaying a time series of world maps from 500 million years ago until the present. On each
map in the series, indicate the approximate location of present-day Mt. Everest. Ask students to then:

1. Draw the fossil of the ancient sea lily in each stage.
2. Explain what is happening to the mountain and the fossil at each stage.

https://www.edumedia-sciences.com/en/media/565-formation-of-the-himalayas


15 min

2 min

13 · UPDATE OUR PROGRESS TRACKER
MATERIALS: science notebook

Update Progress Trackers in science notebooks. Project Slide Y. Tell students to turn to their Progress Tracker section in their science
notebooks, make another row in the two-column table, and record the question, Why do we see the fossil of an ancient sea creature near
the top of Mt. Everest? Individually, they should record what they have figured out about this so far. Below are some sample ideas:

Question What I figured out in words/pictures

Why do we see the fossil of an
ancient sea creature near the
top of Mt. Everest?

Older layers of rocks are found below new layers of rocks beneath the Earth’s
surface.

Fossils are the remains or impressions of organisms that lived in the past and
were buried beneath rocks at the Earth’s surface.

Evidence from rock layers can tell us the approximate location for ancient sea and
land organisms, and provide clues for where ancient bodies of water once
existed.

Plate movement and mountain uplift help explain how fossils buried in deep rock
layers can be found near the tops of mountains.

14 · NAVIGATION
MATERIALS: None

Navigate to the next lesson. Display slide Z. Say, We now know how the sea lily fossil got to the top of Mt. Everest. If we look back at the rock
layers near Mt. Everest, it seems like we’re quite lucky to have found any fossils at all!

Problemitizing move. Say, It seems like fossils are only found in the very top layer of Everest. But why? If all of this area formed a solid sea floor so
long ago, what happened to the rest of the sea floor? Why is there so little of this layer left at the tops of these mountains? We’ll find out in the next
lesson.

Additional Lesson 12 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

Students read an article about how fossils form. They use this information to consider how a marine fossil
could exist in places that are not near current oceans.

CCSS.ELA-LITERACY.RL.6.1 Cite textual evidence to support analysis of what the text says explicitly
as well as inferences drawn from the text.


